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Important User Information

Read this document and the documents listed in the additional resources section about installation, configuration, and
operation of this equipment before you install, configure, operate, or maintain this product. Users are required to
familiarize themselves with installation and wiring instructions in addition to requirements of all applicable codes, laws,
and standards.

Activities including installation, adjustments, putting into service, use, assembly, disassembly, and maintenance are
required to be carried out by suitably trained personnel in accordance with applicable code of practice.

If this equipment is used in a manner not specified by the manufacturer, the protection provided by the equipment may
be impaired.

In no event will Rockwell Automation, Inc. be responsible or liable for indirect or consequential damages resulting from
the use or application of this equipment.

The examples and diagrams in this manual are included solely for illustrative purposes. Because of the many variables and
requirements associated with any particular installation, Rockwell Automation, Inc. cannot assume responsibility or

liability for actual use based on the examples and diagrams.

No patent liability is assumed by Rockwell Automation, Inc. with respect to use of information, circuits, equipment, or
software described in this manual.

Reproduction of the contents of this manual, in whole or in part, without written permission of Rockwell Automation,
Inc., is prohibited

Throughout this manual, when necessary, we use notes to make you aware of safety considerations.

WARNING: Identifies information about practices or circumstances that can cause an explosion in a hazardous
environment, which may lead to personal injury or death, property damage, or economic loss.

ATTENTION: Identifies information about practices or circumstances that can lead to personal injury or death, property
damage, or economic loss. Attentions help you identify a hazard, avoid a hazard, and recognize the consequence.

> D>

IMPORTANT  Identifies information that is critical for successful application and understanding of the product.

Labels may also be on or inside the equipment to provide specific precautions.

SHOCK HAZARD: Labels may be on or inside the equipment, for example, a drive or motor, to alert people that dangerous
voltage may be present.

BURN HAZARD: Labels may be on or inside the equipment, for example, a drive or motor, to alert people that surfaces may
reach dangerous temperatures.

ARCFLASH HAZARD: Labels may be on or inside the equipment, for example, a motor control center, to alert people to
potential Arc Flash. Arc Flash will cause severe injury or death. Wear proper Personal Protective Equipment (PPE). Follow ALL
Regulatory requirements for safe work practices and for Personal Protective Equipment (PPE).

B> > >
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Summary of Changes

This manual contains new and updated information as indicated in the

following table.
Topic Page
Updated Frequency Control Method selection for Kinetix 5500 and Kinetix 5700 | Throughout
drives
Updated section of Preface 13
Added Timing Model section 143
Added tip to Commutation Test section 240
Updated Passive Homing section 264
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Preface

Use this manual to configure an Integrated Motion on the EtherNet/IP

network application and to start up your motion solution with the
ControlLogix" and CompactLogix™ systems.

Topic Page
What You Need 14
Integrated Motion EtherNet/IP Drives 15
Configuration and Start-up Scenarios 17
Help for Selecting Drives and Motors 19
Where to Find Sample Projects 20
Additional Resources 20

This manual is designed to give you the quickest and easiest approach to an
integrated motion control solution. If you have any comments or suggestions,

see Documentation Feedback on the back cover of this manual.

Rockwell Automation Publication MOTION-UMO03I-EN-P - June 2016
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Preface

What You Need You need a Logix controller, an Ethernet adapter for the controller (if the
controller does not have embedded Ethernet), a CIP motion drive (see
Table 2), and software.

Controller Options

The following controller options are available for use with your system.
o ControlLogix 5580 controllers (support up to 256 axes)

e ControlLogix controllers (support up to 100 position loop configured
drives) that support integrated motion control:

- ControlLogix 5570

- GuardLogix" 5570

TIP  ControlLogix 5560 and GuardLogix 5560 controllers are not
supported in Studio 5000 Logix Designer® application, version
21.00.00 and later.

e CompactLogix 5370 L1, L2, and L3 family of controllers have the
embedded EtherNet/IP network, which supports integrated motion
control

Table 1 lists the CompactLogix controllers that support the
AXIS_CIP_DRIVE axis type.

Table 1- Compatible CompactLogix Controllers

Catalog Number Maximum Number of Drives Number of Position Loops
1769-L18ERM 8 2

1769-L27ERM 16 4

1769-L30ERM 16 4

1769-L33ERM 32 8

1769-L36ERM 48 16

Ethernet Communication Module Options

The following Ethernet communication modules, with updated firmware to
version 3.3 or later, are available for use with your system:

e 1756-EN2T
e 1756-EN2TR
e 1756-EN3TR
e 1756-EN2F

14 Rockwell Automation Publication MOTION-UMO03I-EN-P - June 2016



Preface

Integrated Motion
EtherNet/IP Drives

Table 2 - Integrated Motion EtherNet/IP Drives

Integrated Motion EtherNet/IP Drive Software Options

The following software is required for use with your system:

e Studio 5000 Logix Designer” application, see Table 2 for required

minimum versions

e RSLinx° Classic software, version 3.51.00 or later

Table 2 lists the EtherNet/IP drives available for integrated motion.

Drive

Description

Supported Axis Types(”

Voltage Ranges

Minimum version of the
Studio 5000 Logix Designer
application

842E-(M

The 842E-CM is an ultra-high
resolution encoder with
EtherNet/IP interface with time
synchronization for motion
control. These encoders provide
18-bit single-turn resolution and
30-bit multi-turn resolution.

Feedback Only

10...30V

21.00.00

Kinetix® 350

The Kinetix 350 drive is a single-
axis EtherNet/IP servo drive with
Safe Torque Off (STO) functional
safety that supports the
Integrated Motion on
EtherNet/IP network.

Position
Velocity
Torque

Voltage Ranges

100V ACsingle-phase
200V ACsingle-phase
200V AC three-phase
400V AC three-phase

Output Power
04...0.8kW
0.5...3kW
0.5...3kW
1...3kW

21.00.00

Kinetix 5500

The Kinetix 5500 servo drives
support the Integrated Motion
on EtherNet/IP network. Single-
axis and multi-axis, AC, DC,
AC/DC, and AC/DC hybrid bus-
sharing configurations are
possible.

2198-Hxxx-ERS servo drives
support hardwired STO with
connections to safety inputs.
2198-Hxxx-ERS2 servo drives
support integrated STO with
connections to the safety
controller.

Frequency Control
Position

Velocity

Torque

Voltage Ranges

Output Power

195...264V ACrms single-phase 0.2...1.0 kW
195...264V ACrms three-phase 0.3...7.2 kW
324...528V ACrms three-phase 0.6...14.9 Kw

21.00.00

Kinetix 5700

Kinetix 5700 single-axis and
dual-axis servo drives support
hardwired STO with connections
to safety inputs and integrated
STO with connections to the
safety controller.

Frequency Control
Feedback Only
Position

Velocity

Torque

Voltage Ranges

Output Power
324...528V ACrms, three-phase (480V nom) 7...46 kW

26.00.00

Rockwell Automation Publication MOTION-UMO03I-EN-P - June 2016
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Preface

Table 2 - Integrated Motion EtherNet/IP Drives

Drive Description Supported Axis Types(”

Voltage Ranges

Minimum version of the
Studio 5000 Logix Designer
application

Kinetix 6500

The Kinetix 6500 drive is a
closed-loop modular servo drive.
It consists of an integrated axis
(IAM) power module and up to
seven axis (AM) power modules,
each coupled with a Kinetix 6500
control module.

The IAM and AM power modules
provide power for up to eight
axes.

The 2094-EN02D-M01-50 control
modules support Safe Torque Off
and 2094-EN02D-M01-51 control
modules support safe-speed
monitoring.

Feedback Only
Position
Velocity
Torque

Voltage Range
324...528V ACrms three-phase

Continuous Output Power
6.0...45kW

21.00.00

PowerFlex®
527

The PowerFlex 527 i a single-
axis EtherNet/IP AC drive with
STO feature that supports the
Integrated Motion on
EtherNet/IP network. Hardwired
STO and Integrated STO are
supported.

It consists of an integrated axis
power module and incremental
encoder feedback (sold
separately).

Frequency Control
Position
Velocity

Input Power: 100. ..600V AC
Output Power: 0.4...22 kW /0.5..30 Hp/0.9..62.1A

24.00.00

PowerFlex
755

The PowerFlex 755 Drive
EtherNet/IP ACdrive is a closed
loop drive. It consists of an
integrated axis power module
with five option slots for
communication, 1/0, feedback,
safety, and auxiliary control
power (sold separately).

The PowerFlex 755 drive can
control a motor in closed loop
and open loop mode.

Frequency Control
Position

Velocity

Torque

Input Power: 400V AC

Output Power: 0.75...1250 kW /
2.1...2150 A

Input Power: 480V AC
Output Power: 1...1750 Hp / 2.1..2070 A

Input Power: 600V AC
Output Power: 1...1400 Hp / 1.7...1430 A

Input Power: 690V AC
Output Power: 7.5...1400 kW / 12...1400 A

RSLogix 5000°, version 19.00.00
or later

Studio 5000 Logix Designer
application, version 21.00.00 or
later

(1) For more information about the configuration types, see Configure the Associated Axis and Control Mode on page 35 and the Integrated Motion on the EtherNet/IP Network Reference Manual,
publication MOTION-RM003.
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Preface

COnfiguration and Start-up The two ways to get an Integrated Motion on the EtherNet/IP network

. solution to run are to connect the hardware first or configure the software.
Scenarios g

Connect Hardware First

1- Connect
« Install modules and drives.

« Check software and firmware for the latest revisions.

2 - Configure the controllers and communication modules.
« Open the Logix Designer application.

« (Check software and firmware for the latest revisions and update if needed.

« You must configure the controllers and communication modules for time
synchronization and motion.

« To configure a project and enable time synchronization, follow the steps in
Chapter 6, Configure a Project for Integrated Motion on the EtherNet/IP Network on
page 155.

3 - Configure the drive module and an axis.
Check drive firmware for the latest revisions and update if needed.

« ForaKinetix drives, follow the steps in Chapter 1, Configure Integrated Motion Control
Using Kinetix Drives on page 23.

« For a PowerFlex 755 drive, follow the steps in Chapter 3, Configure Integrated Motion
Using a PowerFlex 755 Drive on page 89.

If you are using a PowerFlex 755 drive and are unfamiliar with the integrated motion interface
and attributes, see the Integrated Motion on EtherNet/IP appendix in the PowerFlex 750-Series
AC Drives Programming Manual, publication 750-PM001.

For example configuration scenarios, see these chapters:

For Kinetix drives, Chapter 7, Configuration Examples for a Kinetix Drive on page 165.

For PowerFlex drives, Chapter 8, Axis Configuration Examples for the PowerFlex 755 Drive on
page 193.

4 - Commission
+ Download project.

« Follow steps in Chapter 10, Commission an Axis on page 229.

5-Program
« Follow steps in Appendix C, Program a Velocity Profile and

Rockwell Automation Publication MOTION-UMO03I-EN-P - June 2016 17
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Configure Software First

1- Configure the controllers and communication modules.
« Open the Logix Designer application.

« Check software and firmware for the latest revisions and update if needed.

« You must configure the controllers and communication modules for time synchronization
and motion.

« Tobuild a project and enable time synchronization, follow the steps in Chapter 6,
Configure a Project for Integrated Motion on the EtherNet/IP Network on page 155.

2 - Configure the drive module and configure an axis.
Check drive firmware for the latest revisions and update if needed.

- For Kinetix drives, follow the steps in Chapter 1, Configure Integrated Motion Control Using
Kinetix Drives on page 23.

- For PowerFlex 755 drives, follow the steps in Chapter 3, Configure Integrated Motion Using a

PowerFlex 755 Drive on page 89.

If you are using a PowerFlex 755 drive and are unfamiliar with the integrated motion
interface and attributes, see the Integrated Motion on EtherNet/IP appendix in the
PowerFlex 750-Series AC Drives Programming Manual, publication 750-PM001.

For example configuration scenarios, see these chapters:

For Kinetix drives, Chapter 7, Configuration Examples for a Kinetix Drive on page 165.

For PowerFlex drives, Chapter 8, Axis Configuration Examples for the PowerFlex 755 Drive
on page 193.

3 - Program
« Follow steps in Appendix C, Program a Velocity Profile

4 - Connect
« Install modules and drives.

- Check software and firmware for the latest revisions.

5 - Commission
« Download project.

« Follow steps in Chapter 10, Commission an Axis on
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He|p for Se|ecting Drives and Motion Analyzer software helps you select the appropriate Allen-Bradley®

Motors

Where to Find Sample
Projects

drives and motors that are based on your load characteristics and typical
motion application cycles. The software guides you through wizard-like
screens to collect information specific to your application.

After you enter the information for your application, such as, load inertia,
gearbox ratio, feedback device, and brake requirements, the software generates
an easy-to-read list of reccommended motors, drives, and other support
equipment.

You can access the Motion Analyzer software at

https://motionanalyzer.rockwellautomation.com.

There are three ways to find the sample projects:
e Studio 5000" Main Dialog Box

Rockweil Software”

Stud

¢ Logix Designer Start Page (ALT+F9)

C»  Quick Start

> Controller Projects There is a PDF file that is named
TR Vendor Sample Projects on the
Start Page that explains how to
work with the sample projects.

e

e Logix Designer Help Menu

Contents

M Open Project
[ New Project
B Open Sample Project

B Open Vendor Sample Project

@ Vendor Sample Projects

Instruction Help

Release Notes

Qnline Books
;| VendorSample ijeds

B Quick Start
P=  Leamning Center
E Resource Center

" @ About Logix Designer

The Rockwell Automation sample project default location is:

C:\Users\Public\Documents\Studio 5000\Samples\ENU\V24\Rockwell

Automation

There is a PDF file that is named Vendor Sample Projects on the Start Page
that explains how to work with the sample projects.

Free sample code is available at: http://samplecode.rockwellautomation.com/.
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Additional Resources

Automation.

Table 3 - Publications About Related Products

These resources contain information about related products from Rockwell

Resource

Description

842E-(M Integrated Motion Encoder on EtherNet/IP User Manual,
publication 842E-UM002

Describes the necessary tasks to install, wire, and troubleshoot your encoder.

ControlLogix 5580 Controllers Migration Guide, publication 1756-RM100

Provides information about the features and functions of the ControlLogix 5580
controllers.

ControlLogix Controller User Manual, publication 1756-UM001

Describes the necessary tasks to install, configure, program, and operate a
ControlLogix system.

EtherNet/IP Modules in Logix5000™ Control Systems User Manual,
publication ENET-UM001

Describes Ethernet network considerations, networks, and setting IP addresses.

GuardLogix® 5570 Controllers User Manual, publication 1756-UM022

Provides information on how to install, configure, and operate GuardLogix 5570
controllers in the Studio 5000 Automation Engineering & Design Environment™
projects, version 21 or later.

GuardLogix 5570 and Compact GuardLogix 5370 Controller Systems Safety Reference
Manual, publication 1756-RM099

Provides information on how to meet safety application requirements for GuardLogix
5570 controllers in Studio 5000 projects, version 21 or later.

Integrated Motion on the EtherNet/IP network Reference Manual,
publication MOTION-RM003

Provides a programmer with details about the Integrated Motion on the EtherNet/IP
network Control Modes, Control Methods, and AXIS_CIP_DRIVE Attributes.

Kinetix 350 Single-axis EtherNet/IP Servo Drive User Manual, publication 2097-UM002

Provides detailed information on wiring, power, troubleshooting, and integration with
ControlLogix, or CompactLogix controller platforms.

Kinetix 5500 Drives Installation Instructions, publication 2198-IN001

Provides installation instructions for the Kinetix 5500 Integrated Axis Module and Axis
Module components.

Kinetix 5500 Servo Drives User Manual, publication 2198-UM001

Provides information on installing, configuring, start up, troubleshooting, and
applications for the Kinetix 5500 servo drive systems.

Kinetix 5700 Servo Drives User Manual, publication 2198-UM002

Provides information on installing, configuring, start up, troubleshooting, and
applications for the Kinetix 5700 servo drive systems including the Dual Axis Inverter,
High Power Inverter, and the Diode Front End modules.

Kinetix 6200 and Kinetix 6500 Modular Servo Drive User Manual,
publication 2094-UM002

Provides information on installing, configuring, start up, troubleshooting, and
applications for the Kinetix 6200 and Kinetix 6500 servo drive systems.

Logix5000 Controller Motion Instructions Reference Manual,
publication MOTION-RM002

Provides a programmer with details about motion instructions for a Logix-based
controller.

Logix5000 Controllers Common Procedures, publication 1756-PM001

Provides detailed and comprehensive information about how to program a Logix5000
controller.

Logix5000 Controllers General Instructions Reference Manual, publication 1756-RM003

Provides a programmer with details about general instructions for a Logix-based
controller.

Logix5000 Controllers Process and Drives Instructions Reference Manual, publication
1756-RM006

Provides a programmer with details about process and drives instructions for a Logix-
based controller.

Logix5000 Controllers Quick Start, publication 1756-05001

Describes how to get started programming and maintaining Logix5000 controllers.

Motion System Tuning Application Technique, publication MOTION-AT005

Provides detailed information on motion system tuning.

PowerFlex 527 Adjustable Frequency AC Drive User Manual, publication 520-UM002

Provides information on installing, configuring, start up, troubleshooting, and
applications for the PowerFlex 527 drive.

PowerFlex 750-Series AC Drives Programming Manual, publication 750-PM001

Provides information that is necessary to install, start-up, and troubleshoot PowerFlex
750-Series Adjustable Frequency AC Drives.

PowerFlex 750-Series AC Drives Reference Manual, publication 750-RM002

Provides detailed drive information including operation, parameter descriptions, and
programming of the AC drive.

PowerFlex 755 Drive Embedded EtherNet/IP Adapter User Manual,
publication 750COM-UM001

Provides information on installing, configuring, start up, troubleshooting, and
applications for the PowerFlex 755 Drive Embedded EtherNet/IP Adapter.

The Integrated Architecture™ and CIP Sync Configuration Application Technique,
publication IA-AT003

Provides detailed configuration information on CIP Sync technology and time
synchronization.
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Preface

Table 3 - Publications About Related Products (Continued)

Resource Description

Industrial Automation Wiring and Grounding Guidelines, publication 1770-4.1 Provides general guidelines for installing a Rockwell Automation industrial system.

Product Certifications website, http://www.ab.com Provides declarations of conformity, certificates, and other certification details.

Network specifications details, http://www.odva.org ODVA is the organization that supports network technologies that are built on the
Common Industrial Protocol (CIP) — DeviceNet, EtherNet/IP, CompoNet, and
ControlNet.

You can view or download publications at

http://www.rockwellautomation.com/literature/. To order paper copies of

technical documentation, contact your local Allen-Bradley distributor or
Rockwell Automation sales representative.
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Notes:

22 Rockwell Automation Publication MOTION-UMO03I-EN-P - June 2016



Chapter 1

Configure Integrated Motion Control Using
Kinetix Drives

This chapter provides procedures on how to configure integrated motion
control by using the Kinetix® 350, Kinetix 5500, and Kinetix 6500 drives. The
basic configuration for an integrated motion solution is to associate a drive
with motor feedback and an axis configuration type.

For the examples in this chapter, the Kinetix 6500 drive is used and the
exceptions for the Kinetix 350, Kinetix 5500 drives noted. Although, the
Kinetix 5700 drive is included in several tables, for example, Compare the Axis
Configuration Types for the Drives on page 36. See Chapter 2, Configure
Integrated Motion Control Using Kinetix Drives for Kinetix 5700

configuration information.

Topic Page
Configuring a Kinetix Drive 24
Add a Kinetix EtherNet/IP Drive 24
Create an Associated Axis 28
Configuring the General Parameters 32
Create a Motion Group 38
Specifying the Motor Data Source 43
Display Motor Model Information 46
Assign Motor Feedback 47
Configuring the Load Feedback 48
Configuring the Master Feedback 49
Create Reports 49

For information about what attributes are replicated in the drive, see the
Integrated Motion on the EtherNet/IP network Reference Manual,
publication MOTTON-RMO003.

For complete information on how to configure Kinetix 5500 drives with
integrated safety connections, see the Kinetix 5500 Servo Drives User Manual,

publication 2198-UMO001.
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COnfiguring a Kinetix Drive After you add the drive to your project, use software dialog boxes to configure
the drive. As you configure a drive, notice that the dialog boxes change based
on your configuration choices, for example, feedback configuration.

Table 4 provides you with the basic tasks necessary configure a drive.

Table 4 - Category Dialog Boxes to Configure Kinetix Drive

Category Dialog Box | Perform These Tasks Page

General «Assign the axis configuration. 32
« Choose the feedback configuration.

« Choose the application type, if applicable.

« Choose the loop response (low, medium, or high), if applicable.
- (reate and associate an axis to a new Motion Group.

« Associate a drive module to the axis.

Motor « Specify a motor with the Data Source = Nameplate Datasheet. 43
« Specify a motor with the Data Source = Catalog Number.
« Select a motor with the Data Source = Motor NV.

Motor Feedback « Connect the Motor Feedback cable. 47
« Select the Motor Feedback Type.

Load Feedback « Select the Load Feedback Type, if applicable. 48

Scaling « Configure feedback by choosing the load type, by entering the scaling units, | 230
and by choosing the Travel mode.

- Enter the Input Transmission and Actuator ratio, if applicable.

Add a Kinetix EtherNet/IP Follow these instructions to add a Kinetix drive your project.
Drive

IMPORTANT  To configure 2198-Hxxx-ERS (hardwired safety) drives, you must use the
Logix Designer application, version 21.00 or later.

To configure 2198-Hxxx-ERS2 (integrated safety) drives, you must use the
Logix Designer application, version 24.00 or later.

To configure the Kinetix 5700 Servo drive and associated inverter modules,
you must use the Logix Designer application, version 26.00 or later. The
configuration of the Kinetix 5700 drive is considerably different than the
other drives, be sure to reference the Kinetix 5700 Servo Drives User Manual
for all configuration information.

- For complete information about how to configure the Kinetix 5700

drives, see the Kinetix 5700 Servo Drives User Manual,
publication 2198-UM002.

- For complete information about how to configure the Kinetix 350 drives,
see the Kinetix 350 Single-axis EtherNet/I/P Servo Drive User Manual,
publication 2097-UM002.

- For complete information about to configure the Kinetix 5500 drives, see
the Kinetix 5500 Servo Drive User Manual, publication 2198-UM001.

«  Forcomplete information about to configure the Kinetix 6500 drives, see
the Kinetix 6200 and Kinetix 6500 Modular Multi-axis Servo Drives User
Manual, publication 2094-UM002.
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TIP  When you add drive modules for a SERCOS network, you see the power
structures and catalog numbers. With integrated motion, you assign the
power structure later in the configuration process.

See Assign the appropriate Power Structure. on page 27.

1. Right-click the Ethernet network (node) and choose New Module.

BB /0 Configuration
: 1756 Backplane, 1756-A10
B [0]1756-L71 PF_Example_1

-8 |ﬂ New Module... !}J

BEEE Ethernet

Discover Modules...

i ] 1756-
# Cut Ctrl+X
Copy Ctrl+C
2 Paste Cirl+V
Delete Del

Cross Reference Ctrl+E

Launch R5MNetWon
Audit Metwork

Properties Alt+Enter

Print »

2. Check the Motion checkbox to filter the selections and choose the
Kinetix 350, Kinetix 5500, Kinetix 5700, or Kinetix 6500 drive.

!_- Catalog | Module Discavery | Favomeil

Enter Search Text for Module Tipe... Clear Filters Hide Filters &
Module Type Category Fiters Module Type Wendor Fitters it
Managed Ethemet Switch Allen-Bradley @
MDl to EtherNet/IP Endress+Hauser
Mation FANUC CORPORATION
Mator Overload - FANUC Robotics America =
4| m | » < (1] ] +
w Catalog Number Description Vendor Category
2094-END2D-MD1-50 Kinetix 6500 Single Axis Bthemet Safe Torque Off Drive  Allen-Bradley Drive Motion
2094-END2D-MD1-51 Kinetix 6500 Single Axis Ethemet Safe Speed Monitori...  Allen-Bradley k Safety. Drive Motic
2094-SEPM-B24-5 2054 SERCOS IDM Power Interface, 400V, 24A, Safe-..  Allen-Bradley Motian
2057V31PRO-LM Kinetoe 350, 24, 120/240V, No Fiter Ethemet Drive Allen-Bradley Drive Motion
2097-V31PRZ-LM Kinetbc 350, 4A, 120/240V, No Fitter Ethsmst Drive Alen-Bradley Drive, Motion
: l-mmwv.nnn. " Ve CER D DML et Bl B D Mo N | e tes
47 of 432 Module Types Found
Close on Crezte [ Create ] [ Close ] l Help ]

3. Click Create.
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4. Type a Name for the module.

o
General” |Canned.ian | Time Sync I Madule Info | Intemet Protocol I Port Configuration I MNetwark. I Associated Axes I Power I Dil 4] *
Type: 2094-EN02D-M01-50 Kinetix 6500 Single Axis Ethernet Safe Tarque Off Drive
Vendor: Allen-Bradley
Parent: ENET_Module Ethernet Address
MName: CIP_K&K (@) Private Network: 192.168.1. 21 =
Description: - () 1P Address:
T (7 Host Name:
Module Definition
Revision: 2.001
Electranic Keying: Compatible Madule
Connection: Kotion
Power Structure: <none
Status: Creating oK | [ Caned | [ Hebp

5. Type a description, if desired.
6. Assign an EtherNet/IP address.

You can establish the Node address of the drive by entering a private IP
address via a thumbwheel switch on the drive for Private Network
segments. Use the format 192.168.1.xxx, where the last octet, xxx, is the
switch setting.

See the EtherNet/IP Modules in Logix5000™ Control Systems User
Manual, publication ENET-UMO001, for information on setting IP
addresses and other Ethernet network considerations.

7. Under Module Definition, click Change.

Module Definition

Revision: 2,001

Electronic Keying: Compatible Module
Connection: Motion

Paower Structure: <none=
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The Module Definition dialog box appears.

r -
Module Definition 5
Revision: 0015
Electronic Keying: [Compatible Maodule v]
Connection: [Motion ']
Power Structure: [ <none: w7 ]

Verify Power Rating on Connection

[ ok | | cancel | [ Hep

A

8. Choose an Electronic Keying option.

Medule Definition -
Rewision: 001 l=
Blectronic Keying: [Corrpatﬂe Mo Y]
Connection: Exact MET_Ch ‘
Power Structurs: lDisabIe Keying

[¥] Verify Power Rating on Connection

oK | [ Cance | [ Heb

the expected module, as shown in the configuration tree, to the
physical module before communication begins.

When you are using motion modules, set the electronic keying to either
“Exact Match’ or “Compatible Keying'.

f ATTENTION: The electronic keying feature automatically compares

Never use "Disable Keying' with motion modules.

For more information about electronic keying, see the ControlLogix®
Controller User Manual, publication 1756-UM001.

9. Assign the appropriate Power Structure.

When you select a Kinetix 6500 drive catalog number, you are specifying
only a Control Module. To specify the drive, you must assign a power
structure. Some of the drives do not require a power structure.

TIP  You can locate the power-structure reference numbers by doing the
following:
+  Check the hardware
+ See the device documentation
«  Reviewing the purchase order or the bill of materials.
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Create an Associated Axis

28

You assign the power structure for the Kinetix 6500 drive only. The
Kinetix 350, Kinetix 5500, and Kinetix 5700 drives auto-populate the
only power structure available.

10. Check the checkbox if you want to verify the power rating on

connection.
g ~
Madule Definition )
Revision: 001
Blectronic Keying: ’Compatible Module V]
Connection: ’ Motion w7 ]
Power Structure: [mmeb = ]
Werify P Rati Cor <nene>
[¥] Verify Power Rating on 0[2D54-ACD5-MP5-M
2054-ACO5-MO1-M
2054-ACTS-MOZ-M
2054-AC16-MO3-M
2094-AC32-MO5-M
2054-BCO1-MP5-M *
2094-BCO1-MO1-M
2054-BCO2-M02-M
2094-BCO4-MO3-M
L 2094-BCO7-MO5-M =

11. Click OK.

When you change the Module Definition, related parameters also change. By
changing the major revision or power structure, the identity of the drive
changes. If your drive is associated to an axis, these changes disassociate the
axis.

RSLogix 5000 N—— ==

These changes will cause module data types and properties to change,
! % Datawill be set to default values unless it can be recovered from the existing module properties.
Verify module properties before Applying changes.

Change module definition?

12. On the General tab, click OK to apply the changes.

TIP  Ifyou go to the Associated Axis tab before you click OK and exit the General
tab, the option to create or associate an axis is unavailable. Once you exit,
you can return to the Associated Axis tab and create an axis or associate an
existing axis. Alternatively, you can create an axis by right-clicking the
Motion Group in the Controller Organizer tree.

There are two approaches that you can take to create and configure an axis. You
can create an axis first and then add the axis to your motion group or you can
create your motion group and then add an axis.

The procedure that is outlined in this section takes the approach to create your
axis first, configure the axis, and then add it to your motion group.

Rockwell Automation Publication MOTION-UMO03I-EN-P - June 2016



Configure Integrated Motion Control Using Kinetix Drives  Chapter 1

Create an Axis for a Kinetix Drive

Follow these steps to create an axis.
1. To open the Module Properties dialog box, double-click the drive in the
Controller Organizer.
2. Click the Associated Axes tab.
3. Click New Axis.

R Module Properties: ENET_Module {2094-EN02D-M01-50 2.001) (o [=@][=]
| Generl | Connection | Time Syne | Moduie Info | Intemet Protocol | Port Corfiguration | Networc | Associated Axes | Power | Dil | +
Axis 1: [<none> '] [ New Amsg
Mator Feedback Device: Mator Feedback Port
Load Feedback Device: [<none> V]
B 2 [Ausdiary Axis): [<none> v] ] [mew s
Master Feedback Device: [<none> ']

TIP  You can create an axis directly off the Associated Axis dialog box in the
Module Properties dialog box of the drive. You can also create an axis by
right-clicking the Motion Group and by choosing New Axis.

-5 Motion Groups ||||

LB Ungrouped Ao
1 Add-On Instructid | New Axis AXIS_CONSUMED..,
-5 Data Types New Coordinate System... AXIS_SERVO...

- Cgh User-Defined . AXIS_SERVO_DRIVE...

i Cut Ctrl+X
L strings . e AI5_GENERIC...
-On- opy T+

;"%Add On-Defin " AXIS_ GENERIC_DRIVE...

Cﬂ, Predefined Paste Ctrl+V T BT

(i1 £ Module-Defined il Dl E

AXIS_VIRTUAL...

[ Trends ”H
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10.

The New Tag dialog box appears.

Y © NN Wk

New Tag u
I i
Help
Usage: <cortroller>
Type: Base = | | Connection
Alias For: |
Data Type:  AXIS_CIP_DRIVE E]
Parameter
Connection: —
Scope: 0 PF_Example_1 -
Extemal
Btenadl  [Read/Mitte =
Style
[] Constant

Sequencing

[ Open AXIS_CIP_DRIVE Corfiguration

Open Parameter Connections

Notice that the fields in the next steps are automatically entered for the
AXIS_CIP_DRIVE data type.

Type a Tag name.

Type a Description, if desired.

Choose the Tag Type.

Choose the Data Type AXIS_CIP_DRIVE.

Choose the Scope.

Choose the External Access.

For more information about External Data Access Control and

Constants, see the Logix5000 Controllers I/O and Tag Data
Programming Guide, publication 1756-PM004.

Click Create.
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If you have checked Open AXIS_CIP_DRIVE Configuration, then the
General dialog box of the Axis Properties appears. If not, double-click
the axis in the Controller Organizer.

3% Axis Properties - CIP_KGK

Categories:

General
=l Motor
Model Auis Configuration:
My Fonchack Feedback Canfiguration
Scaling
Polarty Application Type:
Autotune Loop Response:
=) Load
+- Backlash Assigned Group
Position Loop
Velocity Loop Metion Group:

Torque/Curent Loop
Planner

Homing

Actions

Drive Parameters
Parameter List
Status

Faults & Alamms

Tag

Update Period.

Associated Module
Module
Module Type:

Pawer Structure:

Puis State:

Manual Tune

Paosition Loop
Mator Feedback

Basic

4

4

Medium

[

Motion_Group_101 -

20

<none> -

<none>

<none>

[ coen |

= [=]Eg

e

Establish Feedback Port Assignments

The Kinetix 6500 drive has two feedback ports. Port 1 is reserved for Motor
Feedback on the primary axis (Axis_1). Port 2 can be used either as Load
Feedback for the primary axis or as a Master Feedback for a secondary feedback

only axis (Axis_2).

See Configuration Examples for a Kinetix Drive on page 165.

Example Primary Axis Configuration

To associate axes to the Kinetix module, follow these steps.

1. To access Module Properties, double-click the Kinetix 6500 drive in the
Controller Organizer.

2. Click the Associated Axes tab.

Notice that the motor feedback is already configured by default.

A Module Properties: ENET_Module (2094-END2D-M01-50 2.001)

[E=N o

|Gene|al | Connection | Time Sync | Module Irfo | Intamet Protocol | Port Configuration | Matwork ‘ Associated Axes” | Power | Di| ¢ |

Aods 1t
Motor Feedback Device:

Load Feedback Device:

Aods 2 (Audliary Axds):

Master Feedback Device:

SNE

st

I New Axis... I

Motor Feedback Port

I<none>

I<nune>

lNew Axis...

I<none>

The AUX Feedback Port (Port 2) of the drive can be optionally used for
load feedback of the primary axis (Axis 1) to support Load or Dual
Feedback Configuration.
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3. From the Load Feedback Device pull-down menu, choose AUX

Feedback Port.
3| Module Properties: ENET_Module (2094-EN02D-M01-50 2.001) =8 =R
General | Connection | Time Sync | Module Info | Intsmet Protocol | Port Corfiguration | Network | Associsted Axes” | Power | Di| 4 | *

Axis 1t IKSK_l 'J l MNew Axis...

Motor Feedback Device: Motor Feedback Port

Load Feedback Device: IAux Feedback Port vJ

Axis 2 (Auxiliary Axis): I<”°”E> 'J l New Axis...

Master Feedback Device: I<nune> vJ
(onfiguring the General The parameters that you configure on the General dialog box result in the

resentation of attributes and parameters that are available for the combination

Parameters P P

of your selections.

IMPORTANT  AII'AXIS_CIP_DRIVE Axis Properties dialog boxes are dynamic. Optional
attributes and dialog boxes that are related to each integrated motion
axis you create come and go based on what combination of axis
characteristics you define.

Axis attributes are either required, optional, or conditional based on the
selected control mode. The Axis Attribute you use determines internally the
usage definition.

See the Integrated Motion Reference Manual, publication MOTION-RMO003,
for complete information on Axis Attributes and how to apply Control Modes.

On the General dialog box, you can modify these parameters:
e Associate a drive module to the axis.
e Sclect the axis configuration.
e Choose the feedback configuration.
e Choose the application type, if applicable.
e Choose the loop response, if applicable.

e Create and associate a new motion group.

Optional attributes are dependent on the associated drive characteristics.

IMPORTANT  Be sure to associate the drive as the first step when configuring the axis
because the drive determines what optional attributes are supported.
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Associate Axes and Drives

The two ways to establish the drive/axis associations are:

e The first way is to assign the drive to the axis on the Associated Axis tab
in the Module Properties dialog box.

¢ The second way is to assign the axis to the drive on the General dialog
box for the axis.

To associate the axis to a drive module and to map the drive to the axis, follow
these steps on the General dialog box and the Module Properties dialog box.
1. Go to the General dialog box for the axis.
2. Choose the drive module that you want the axis to be associated with.

Associated Module

Module: lc,| P_KEK - ]
Maodule Type: 2054-ENOZD-MD1-50

Power Structure: 2094-BCOT-MP5-M

Auds Number: ’1 vl

3. Leave the Axis Number as 1, the default.

When you select a Kinetix 6500 drive, the drive catalog and the power
structure you assigned appears. If you have not assigned a power
structure, this message appears. The Kinetix 350, Kinetix 5500, and the
Kinetix 5700 drives do not require a power structure, so this message
does not appear.

¥ Unable to pefom calculations in ads until Power
Structure iz defined for Associated Module.
Diefine power structure.

If you are using a Kinetix 6500 drive, click the hyperlink to go to the Module
Properties dialog box for the drive to assign a Power Structure.

This message means that without fully defining the drive with a power
structure, the default configurations cannot be computed.

See Assign thC appropriatc Power Structure. on page 22 .
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Map a Kinetix Drive to the Axis
To map a Kinetix drive, follow these instructions.

1. Go to the Module Properties dialog box of the drive.
e Right-click the module in the I/O tree and choose Properties.
o Double-click the module in the I/O tree.
e Right-click the axis in the Controller Organizer and choose Go to
Module.

2. Go to the Associated Axis tab.

7 Madule Properties: ENET_Module (2094-ENO2D-MO1-50 2.001) (=N = =
|Genem| I Connection I'ﬂme Sync I Module Info I Intemet Protocol | Port Configuration | Network ‘ Associated Axes” | Power | Di 4|+
Axis 1 le\s_l '] l New Axis... I
Motor Feedback Device: Motor Feedback Port
Load Feedback Device: l<nnne> ']
Axis 2 (Auxiliary Axis): l<none> '] l MNew Axis...
Master Feedback Device: I<none> 'I

Axis 1 on the Associated Axes tab in Module Properties corresponds to
Axis 1 listed on the General dialog box in the Axis Properties: see step 2

on page ; '2

The axis tag field appears as Axis 1, for example,
Axis_I_Position_Motor. The Motor/Master Feedback Device (Motor
Feedback Port) is populated based on the Feedback Configuration type.

3. Choose the Load Feedback device.

This selection maps the second port of the Kinetix 6500 drive as the
input port for the Dual (or Load) feedback device.

For the Axis Configuration type, Position Loop and Feedback
Configuration type, Dual (or Load) Feedback, see Example 2: Position

Loop with Dual Feedback on page 169.

# ' Module Properties: ENET_Module (2094-ENO2D-M01-50 2.001) =8 EERE==|
|Genem| | Connection | Time Sync | Madule Info I Intemet Protocol | Port Configuration | Network | Associated Axes” | Power I Dil 4]+
Aais 1: (ke _t =) ] [vew s
Motor Feedback Device: Motor Feedback Port
Load Feedback Device: {Aux Feedback Port ']
Axis 2 (Auiiiary Axis): [<none> =] L] e s
Master Feedback Device: {(nnne) ']

For more detailed examples, see Configuration Examples for a Kinetix
Drive on page 165.

4. Click OK.
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The changes are applied the Module Properties dialog box closes. If you
have not enabled Time Synchronization, this message appears.

Rilogix 5000 l J

Failed to modify properties,

The axis cannot be associated to this module. The CIP Motion Drive module requires Hard or Soft Time
Synchronization, and the parent scanner is not configured to support it.

ok |[ Hep

You must go to the 1756-ENxT Communication Module Properties and
enable time synchronization.

See Add a 1756-ENxTx Communication Module on page 161 for more
information.

Configure the Associated Axis and Control Mode

Now that the axis is associated to the drive module, meaningful values are
available for other axis properties.

For more information on Control Modes, see the Integrated Motion Reference
Manual, publication MOTTON-RMO003.

1. In the Controller Organizer, double-click the Axis that you want to
configure.

The Axis Properties General dialog box appears.

@ Axis Properties - K6K_1

Categories:
- General General
= Mator
L L Model Auis Corfiguration: [Posﬂ.im Loop ']

-+~ Motor Feedback Feedback Configuration: Feedback Only

. Frequency Cortrol
Scaing Applcation Type:
Velocity Loop
Loop Response: Torgue Loop
Converter Only

2. Choose an Axis Configuration type. For this example, choose Position
Loop.

TIP  Theassociated drive determines what Axis and Feedback
Configuration choices are presented.
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Table 5 compares the axis configuration types for the drives.

Table 5 - Compare the Axis Configuration Types for the Drives

Axis Type Loop Type | Kinetix 350 Kinetix 5500 Kinetix 5700 Kinetix 6500 PowerFlex 527 | PowerFlex 755
Position Loop P Yes Yes Yes Yes Yes Yes
Velocity Loop v Yes Yes Yes Yes Yes Yes
Torque Loop T Yes Yes Yes Yes No Yes
Feedback Only N No Yes Yes Yes No No
Frequency Control F No Yes Yes No Yes Yes

3. In the Feedback Configuration pull-down menu, choose Motor

Feedback.
% Axis Properties - K6K_1
Categories:
* - General General
|- Maotor
- Model Aois Configuration: lPosﬂ\on Loop 'I
Mator Feedback Feedhack Configuration: Mator Feedback -
Scaling _— i Motor Feedback
Polarty fecEales Load Feedback Ly ‘
------ Autotune Loop Response: l|:|Lla| Feedback
L A

TIP  The Kinetix 350, Kinetix 5500, and PowerFlex® 527 drives support

only Motor Feedback.

Table 6 compares the feedback configuration types for the Kinetix

drives.

Table 6 - Compare the Feedback Configuration Types for the Drives

Feedback Type | LoopType | Kinetix350 | Kinetix 5500 Kinetix 5700 Kinetix 6500 PowerFlex 527 PowerFlex 755
Motor Feedback PV, T Yes Yes Yes Yes Yes(V Yes
Load Feedback PV, T No No Yes Yes No No
Dual Feedback p No No Yes Yes No Yes
Dual Integrator P No No No No No Yes
Master Feedback N No Yes Yes Yes No No
No Feedback V,F No Yes Yes No Yes Yes
(1) PowerFlex 527 drives do not support torque with motor feedback.
(2) PowerFlex 527 drives do not support Velocity Loop without feedback.
Table 7 - Kinetix 5700 Feedback Summary
Kinetix 5700 Inverter Inverter Cat. No. | Motor Feedback | Auxiliary Feedback
Single-axis Inverters 2198-Sxxx-ERS3 1 (axis 1) 1 (axis 2)
Dual-axis Inverters 2198-Dxxx-ERS3 2 (axis 1and 3) 2 (axis2and 4)

36
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4. Choose an Application Type, if applicable.

@ Axis Properties - KBK_1
Categories
*  General General
= Mator
- Model s Corfiguration: {Pnsmnn Loop VI
- Motor Feedback Feedback Configuration {Mmar Feedhack vI
Scaling S =
.. Polarity Application Type [BBEC vI
- Mustotune Loop Response: Custom
e F
Backlash Assigned Group Poaint-to-Point
- Compliance Constant Speed
- Fiction Motion Group

TIP  Application Type defines the servo loop configuration
automatically. These combinations determine how the
calculations are made that can minimize the need for you to
perform an Autotune or a Manual Tune.

The Application Type determines the type of motion control
application. This attribute is used to set the Gain Tuning Configuration
Bits. Table 8 illustrates the gains established based on application type.

Table 8 - Customize Gains to Tune

Application Type Kpi Kvi ihold Kvff Kaff torqLPF
Custom'” - - - - -

Basic (V20 and later) No No No Yes No Yes
Basic (V19 and earlier) No No No No No -
Tracking No Yes No Yes Yes Yes
Point-to-Point Yes No Yes No No Yes
Constant Speed No Yes No Yes No Yes

(1) Ifyou set the type to Custom, you can control the individual gain calculations by changing the bit settings in the Gain Tuning
Configuration Bits Attribute.

5. Choose a Loop Response, if applicable.

@ Buis Properties - KBK_1
Categories:
* ;- General General
=1 Motor e —
Mode! Puis Configuration {Pgsﬂign Loop v]
i+ Motor Feedback Feedback Configuration {anr Feedback V]
- Sealing ) .
Folariy Application Type: {Basnc v]
Autotune Loop Response [Med.lum V]
= Load Low
Backlash Assigned Group M
Compliance ) High
Friction Motion Group {MohonfGroupj (] -

TIP  Loop Response settings also impact the calculations that are made that
can minimize the need for you to perform an Autotune or a Manual Tune.
The loop response impacts the spacing between the position and
velocity loops and the proportional and integral gains. This response
impacts how aggressively a given profile is tracked.
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Create a Motion Group

All axes must be added to the Motion Group in your project. If you do not

group the axes, they remain ungrouped and unavailable for use. You can only

have one Motion Group per Logix controller.

You can have eight Position Loop axes per 1756-EN2T module. Each drive
requires one TCP and one CIP connection. If you have other devices that
consume T'CP connections on the module, it reduces the number of drives you
can support.

Table 9 - Position Loop Configured Axes

Controller Communication Modules Supported Axes™
Position Loop(z) Other Loop Types Integrated Motion Drives®

ControlLogix 5560 and 1756-EN2T and 1756-EN2TF 8 Upto 100
ControlLogix 5570
ControlLogix 5560 and 1756-EN3TR 100 Upto 100
Controllogix 3570 1756-EN2TR 8 Up to 100
1756-L83E and 1756-L85E 1756-EN2T and 1756-EN2F 8 Up to 100
1756-L83E and 1756-L85E 1756-EN3TR 100 Up to 256

1756-EN2TR 8 Up to 256
1756-L83E and 1756-L85E Embedded Ethernet 256 Up to 256
1769-L18ERM Embedded Ethernet 2 Upto 100 8 max nodes
1769-L27ERM Embedded Ethernet 4 Up to 100 16 max nodes
1769-L30ERM Embedded Ethernet 4 Up to 100 16 max nodes
1769-L33ERM Embedded Ethernet 8 Up to 100 32 max nodes
1769-L36ERM Embedded Ethernet 16 Up to 100 48 max nodes

(1) Multiple controllers can control drives on a common 1756-ENxTx module, so based on the TCP connection limit, up to 128 can be supported.
(2)  Only the drives/axes configured for Position Loop are limited. Frequency Control, Velocity Loop, and Torque Loop configured drives/axes are not limited.

(3)  If more than the maximum I/0 modules are configured in the /0 tree under Embedded Ethernet, then you get a Project Verify Error:
Error: Maximum number of nodes on the local Ethernet port has been exceeded.

38

To create a motion group, follow these instructions.

1. In the Controller Organizer, right-click Motion Groups and choose

el UnELIEUUIEY

New Motion Group.

Mew Motion Group... %J =

Cut
Copy
Paste

Chrl+X
Ctrl+C
Ctrl+V

L Add.On-Nefinad
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10.

11.

The New Tag dialog box appears.

NN e » N

New Tag =)
Name ] Create | =
Description: i Cancel

Help
Usage <coniroller>
Type Base =] | Connection
Aias For: =]
DataType:  COORDINATE_SYSTEM D
Parameter
Connection =
Scope: Pods_101_emor -
Extemal [ Ty —
ot Read/Wite
Style:
[] Constant

Sequencing

[] Gpen COORDINATE_SYSTEM Corfiguration

Open Parameter Connections

Type a Tag name.

Type a description, if desired.
Choose the Tag Type.
Choose the Scope.

Choose the External Access.
Click Create.

Your new motion group appears in the Controller Organizer under the
Motion Groups folder.

Right-click the new motion group and choose Properties.
The Motion Group Properties dialog box appears.

Click the Axis Assignment tab and move your axes (created earlier) from
Unassigned to Assigned.

Click the Attribute tab and edit the default values as appropriate for
your application.

Click OK.

Your axis moves to the new motion group.
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Associate the Axis to the Motion Group

There are two ways to assign axes to a Motion Group:
e Create a motion group through the Axis Assignment tab on the Motion
Group Properties dialog box.

e Drag the axis into the Motion Group in the Controller Organizer tree.
To associate an axis to a Motion group, follow these instructions.

1. Select an axis and click Add.

2. Verify that the axis has been assigned to the group.

4 Motion Group Properties - Motion_Group_101 = @
Fads Assignmet | Attribute | Tag

Unassigned: Assigned:
Fodis_1

Fods_2_K5500

CIP_KEK

Add <~ Remove

3. Click Finish.

The axis appears under the Motion Group in the Controller Organizer
tree.

EIB Motion Groups

. @-g Motion_Group_101
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Set the Base Update Period

The Base Update Period is basically the RPI rate for Ethernet communication
between the controller and the motion module, a Unicast connection.

There are two alternate update periods that you can configure when using the

Axis Scheduling function. See Configure Axis Scheduling on page 141 for

details.

The Base Update Period determines how often the Motion Task runs. When
the Motion Task runs, it interrupts most other tasks regardless of their priority.
The Motion Task is the part of the controller that takes care of position and
velocity information for the axes.

To set the Base Update Period, follow these steps.

1. Click the Attribute tab in the Motion Group Properties dialog box.

[@ Mation Group Properties - Motion_Group_101 = @
Pois Assignment | Attibute | Tag

Basze Update Period: 2.0 = ms n 0.5 increments.) |Awis Schedule

Altemate 1 Update: 20 ms
Altemate 2 Update: 20 ms
General Fault Type:
Timing Model: One Cycle

Scan Times (glapsed time):

Maz: (ush Reset Max
Last: (us)
Average: (us)
[ ok || cancel || ooy Help

2. Set the Base Update Period to 2.0...32.0 ms.

TIP  Check the Last Scan time values. Typically, the value is less than
50% of the Base Update Period.
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Motion Task

Scans of Your Code, System
Overhead, and so on

For the Kinetix 6500 drive, the minimum Base Update Rate is 1 ms.

Figure 1- Base Update Period Example

Oms

10 ms 20 ms 30ms 40 ms

In this example, the Base Update Period = 10 ms. Every 10 ms the controller stops scanning your code and whatever else it is doing and
runs the motion planner.

The Base Update Period is a trade-off between updating positions of your axes
and scanning your code. In general, you do not want the Motion Task to take
more than 50% of the overall Logix controller time on average. The more axes

that you add to the Motion Group, the more time it takes to run the Motion
Task.

For a ControlLogix 5560 controller, the incremental impact on the Motion
Task is roughly 2...3 drives/ms. For the ControlLogix 5570 controller, the
incremental impact on the Motion Task is roughly at 6...8 drives/ms. Actual
impact can vary depending on axis configuration.

For detailed information on the Axis Scheduling function, Axis Assignment
tab, and Alternate Update Period Scheduling, see Configure Axis Scheduling

on page 141.

Integrated Architecture Builder

To help you determine motion system performance, use the motion
performance calculator in the Integrated Architecture® Builder (IAB).

The IAB is a graphical software tool for configuring Logix-based automation
systems. It helps you select hardware and generate bills of material for
applications that include controllers, I/O, networks, PowerFlex drives, On-
Machine™ cabling and wiring, motion control, and other devices.

You can find the software at

http://www.rockwellautomation.com/en/e-tools/configuration.html
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Specifying the Motor Data

Source

The asterisk next %5 s Propertis - K6k 1 = ==
to a category Catogors
means that yoN M —
. Model Data Source: Catalog Number - Parameters
have not applled Metor Feedback Catalog Number:  one> Frer=— (oo ]
changes , [t i s —
g " Polarity Motor Type: Mot Speciied
Atotune Units: Rev

The Motor Data Source is where you tell the axis where the motor
configuration values are originating. You can select a motor by catalog number
from the Motion Database. You can enter motor data from a nameplate or data

sheet, or use the motor data that is contained in the drive or motor nonvolatile
memory.

On the Motor dialog box you specify what motor you want to use and where
the data is coming from:

e Specify a motor with the Data Source = Nameplate Datasheet.
e Specify a motor with the Data Source = Catalog Number.

e Select a motor with the Data Source = Motor NV.

Choose the Catalog Number

To choose a motor from the Motion Database, follow these steps.

1. If the Axis Properties dialog box is not open, double-click the axis.
2. Go to the Motor dialog box of Axis Properties.

& Load
Backiash
Compliance
Friction
Observer
Fostion Loop
Velocity Loop
- Acceleration Loop
- Torque/Cumertt Loop
- Planner
- Homing
* - Actions
- Diive Parameters
- Parameter List
- Status
-~ Fatits & Alzms
Tag

Muis State:

Manual Ture... oK | [ Cancel | [ ey | [ Hek

3. From the Data Source pull-down menu, choose Catalog Number.

Data Source: ’Catabg Mumber "]

Catalog Mumber: _}mea ‘
Mator Type: Matar NV k

IO

Units: Rev

4. Click Change Catalog,.
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S. Select a motor.

Change Catalog Number

Catalog Number:
MPL-B310P-M Q0

ik

MPL-B230P-Heed ~ —_

MPL-B230P-Vicx2

MPL-B230P-Viocd

MPL-B310P-H Help

MPL-B310P-

MPL-B310P-S

4| |MPL-B320P-H i
i MPL-B320P-M | 4

Tp reduce the size of the SEpaahs

list, use these filters. MPL-E330P-H I8

rAnI_mAnnn e

Filters
Voltage Family Feedback Type

[<a||> v] [<a||> - ] [<a||> v

The Motor dialog box is now populated with all information related to
the motor you selected from the Motion Database.

£ Axis Properties - K6K 1 o |[5-==]
Categories:
Generdl Motor Device Specification
M otor]
- - Model Data Source: | Catalog Number -
*
:‘“‘T’ SRS Catalog Number: ~ MPL-8310P-M Change Catalog...
- Scaling
Hookup Tests Mator Type Rotary Permanent Magnet
Polarity )
- Atotune Units: Rev
* B Load Nameplate / Datasheet - Phase to Phase parameters
Backlash
- Compliancs Rated Power. 0.7 KW Pole Count: ]
Friction Rated Voltage: ~ 460.0 Valts (RMS)
Observer
. Postion Loop Rated Speed 5000.0 RPM Max Speed. 5000.0 RPM
Velocity Loop Rated Curent: 1.7 Amps (RMS) Peak Curert 5.02 Amps (RMS)
- Accsleration Loop . .
B Rated Torque:  1.58 Nm Motor Overioad Limt: ~ 100.0 % Rated
Planner
- Homing
-~ Actions
Diive Parameters
- Parameter List
- Status
Favits & Alams
Lig
ods State
ok | [ ool | [ ooy | [ Heb

6. Click Apply.
TIP When you use a motor catalog number as the data source, default

values are automatically set based on the Application Type and Loop
Response settings from the General dialog box.
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Table 10 - Compatible Motor Types

Choose Nameplate

The Nameplate option requires you to enter the motor specification

information from the motor nameplate and the motor data sheet.

1. On the Motor dialog box of Axis Properties, from the Data Source pull-
down menu, choose Nameplate Datasheet.

% Auis Properties - K6K_1

Categories:

----- General Motor Device Specification
* = Motor
b - Model Data Source: Nameplate Datasheet - r—
Motor Feedback e e [ Fermeor... |
Scaling Catalog Number ls
Hookup Tests Motor Type: Motor NV
----- Polarity N e
..... Autotune Units: Rev -
2. Choose a motor type.
%5 Asis Properties - K6K_1
Categeries:
General Motor Device Specification
* = Mator
e Model Data Source: Nameplate Datashest -

* .. Motor Feedback
Scaing
Hookup Tests
Polarity
Autotune

* = Load

<none>

Motor Type:

Not Specflied -

T Not Speciied
Rotary Permanent Magnet
Linear Pemanert Magnst  L¢

This table illustrates the motor types and drives that are compatible.

Motor Type Kinetix 350 Kinetix 5500 Kinetix 5700 Kinetix 6500 | PowerFlex 527 PowerFlex 755
Surface Mount Permanent Yes Yes Yes Yes No No

Magnet

Linear Permanent Magnet No Yes Yes Yes No No

Rotary Induction No Yes Yes No Yes Yes

Interior Permanent Magnet No No No No No Yes

Notice that the motor information fields are initialized to defaults.

Motor Device Specification
Data Source: l" Datasheet v]
<none:
Motor Type: IRmEry Pemanent Magnet 'I
Units: Rev

Nameplate [ Datasheet - Phase to Phase parameters

Rated Power: 0.0 kW

Rated Voltage: 00 Volts (RMS)
Rated Speed: 0.0 RPM

Rated Curert: 0.0 Amps (RMS)
Rated Tarque: 00 N-m

Farameters. ..
Fole Count: 3
Max Speed: 0.0 RPM
Peak Current: 0o Amps (RMS)
Motor Overload Limt: ~ 100.0 % Rated

3. Enter the parameter information from the motor Nameplate Datasheet

and click Apply.

Rockwell Automation Publication MOTION-UMO03I-EN-P - June 2016

45



Chapter1  Configure Integrated Motion Control Using Kinetix Drives

Choose Motor NV

When you choose Motor NV as the data source, the motor attributes are
derived from nonvolatile memory of a motor-mounted smart feedback device
that is equipped with a serial interface. Only a minimal set of motor and motor
feedback (Feedback 1) attributes are required to configure the drive.

1. From the Motor dialog box of Axis Properties, choose Motor NV.

% HAuxis Properties - KBK_1

Categories

- General Motor Device Specification
* - Motor -
[ Mode! Data Source: Mameplate Datashest - P——
* - Motor Feedback Nameplate Datasheet
- Sealing Catalog Number
Hookup Tests Mator Type :
- Polarty e —
Autotune Units Rev -

2. Choose the Motor Units that are associated with the motor, either Rev
for rotary motor or Meters for linear motor.

No other motor information is needed.

3. Click Apply.

The Motor Model category displays more information that is based on the

Display Motor Model

Information motor type you select.
The asterisk next 15> i Properties - KEK_1
to a category Categories
means that you Y General Motor Model Phase to Phase Parameters
i =]
hl'?ve not apphed B Torgque Constant (ki) 1.124 N-m/Amps(RMS)
(hanges. Voltage Constant (Ke): 67.85635 Volts(RMS)/KRPM
Resistance (Rs): 190 Ohms
Inductance (Ls): 0.093 Henries
Flux Saturation Profile
Backlash Flee Saturation @ 12.5%: 540 % Nominal Inductance
Eym.pllance Pl Saturation & 25.0%: 85.0 % Nominal Inductance
riction
Observer Pl Saturation & 37.5%: 730 % Nominal Inductance
""" Fostion Loop Flue Saturation @ 50.0%: 64.0 % Nominal Inductance
----- Velocity Loop
..... Acceleration Loop Flx Saturation @& 62.5%: 54000004 % Nominal Inductance
""" Torque/Curent Loop Fle Saturation @ 75.0%: 450 % Nominal Inductance
----- Flanner
_____ Homing Flux Saturation @ 87.5%: 390 % Nominal Inductance
----- Actions Pl Saturation & 100%: 350 % Nominal Inductance

e If the motor data source is Catalog Number, this information is
populated automatically.

e If the motor data source is Nameplate Datasheet, this information must

be entered manually, or by running the optional Motor Analyzer.

e If the motor data source is Motor NV, this dialog box is blank.
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Assign Motor Feedback

What appears on the Motor Feedback dialog box is dependent on what you
select on the General dialog box for Feedback Configuration.

The Motor Feedback dialog box represents the information for the feedback
device that is directly coupled to the motor. This dialog box is available if the
feedback configuration that is specified on the General dialog box is anything
other than Master Feedback.

If the motor that you select has Catalog Number as the data source, all
information on this dialog box with be entered automatically. Otherwise you
have to enter the information yourself.

Motor Feedback Device Specification

Device Function: Motor Mourted Feedback Parameters. ..

Feedback Channel: Feedback 1
Type: Hiperface
Units: T

Attributes that are associated with the Motor Feedback dialog box are
designated as Feedback 1.

Commutation

Dffset: Mot Aligned Degrees =
Polarity: Motor Offset Ly

Self-Sense

If a permanent magnet motor is selected from the Motion Database, the
Commutation Alignment is set to Controller Offset. However, if a permanent
magnet motor is specified from Nameplate Datasheet, you must specify the
Commutation Alignment method. The default is set to Not Aligned.

Table 11 - Commutation Alignment Settings

Type Description

Not Aligned Not Aligned indicates that the motor is not aligned, and that the
Commutation Offset value is not valid. If the Commutation Offset is not
valid, the drive cannot use it to determine the commutation angle. Any
attempt to enable the drive with an invalid commutation angle results in
a Start Inhibit condition.

Controller Offset Controller Offset applies the Commutation Offset value from the
controller to determine the electrical angle of the motor.

Motor Offset The drive derives the commutation that is offset directly from the motor.

Self-Sense The drive automatically measures the commutation that is offset when it

transitions to the Starting state for the first time after a power cycle. This
alignment type generally applies to a PM motor equipped with a simple
incremental-feedback device.

In most cases, the Commutation Alignment is set to Controller Offset and the
Commutation test is run during commissioning to determine the
Commutation Offset and Polarity.

See the Integrated Motion Reference Manual, publication MOTION-RMO003,
for complete descriptions of the axis attributes.
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COnfiguring the Load The Load Feedback category contains the information from the feedback
Feedback device that is directly coupled to the load-side of a mechanical transmission or
actuator.

Load Feedback Device Specification

Device Function: Load-Side Feedback

Feedback Channel: Feedback 2
Type: Specii »| ¥ Device Type cannot be configured until
’Not ied ] feedback device is defined for this Feedback
Units: [F{ev - Channel in Associated Module.
Define feedback device.

For your convenience, you can use this link /
to the Module Properties dialog box for the
associated drive.

The Load Feedback category is available if the Feedback Configuration that is
specified on the General dialog box is Load or Dual.

Load Feedback Device Specification

Device Function: Load-Side Feedback
Feedback Channel: Feedback 2

Type: [ Not Specified -
Units: [F{ev ,]

Attributes that are associated with the Load Feedback category are designated
Feedback 2.

@ Axis Properties - KBK_1

Categories:
[ o Load Feedback Device Specific

i Device Function: Load-Side Feedback

i - Madel

Mator Feedback Feedback Channel: Feedback 2
* . Load Feedback Toras
ype: — —

& ; Scaling ) [D19|‘lEI| AqB ]

i~ Hookup Tests Units: [F{ev v]

Unlike the Motor Feedback category, you must explicitly enter load feedback-
device information on the Load Feedback category, including the Feedback
Type. This entry is required because the Load Feedback device is not built into
the motor.

Default values are displayed based on the Feedback Type selected.

Digital AgB
Cycle Resolution: 1024 Feedback Cycles/Rev
Cycle Interpolation: 4 Feedback Courts per Cycle
Effective Resolution: 4096 Feedback Counts per Rev

Startup Method:
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Configuring the Master

Feedback

Create Reports

The Master Feedback category is available if the Feedback Configuration that
is specified in the General category is Master Feedback. The attributes that are
associated with the Master Feedback category are associated with Feedback 1.

Again, like the Load Feedback category, you must enter all information.

£ fois Properties - K6K_1 = e
Categoriss:
- General Master Feedback Device Specification
- Scaiing Device Function: Master Feedback ——
- Hookup Tests Feedback Channel: Feedback 1
- Polarity Type: Hiperface -
i~ Homing
. Actions Lre Rev =
- Dive Parameters Hiperface
: I;arameter List Cycle Resolution 1024 Feedback Cycles/Rev
- Status
C . Patis & Alams Cycle Intemolation: 2048 Feedback Counts per Cycls
Tag Effective Resolution: 2057152 Feedback Counts per Rev
Startup Method Absolute =
Tums: 4056
Aods State:

To verify that motor and feedback device are functioning properly, download

to the controller, and continue on to Hookup Tests Dialog Box on page 234.

The Logix Designer application lets you print various reports.

1. Right-click Controller Tags, MainTask, MainProgram, Module
Properties, Axis, Add-On Instructions, or Data Types and choose Print.

=125 Motion Groups Mation_Group _101.Axslnhibit Statu
= a Motion_Group_101 Mation_Group_101.Clock SyncFaul

LB fods 1 Motion_Group_101 CorfigFault
& o o Gi 101.C5TLossFault
Goto Module e e

-4 CIP_KE In_Group_101 GroupFautt
-1 Ungroupe Monitor Axis Tag n_Group_101 GroupOverlapF

-3 Add-On Instr in_Group_101 GroupStatus
=145 Data Types Fault Help In_Group_101 GroupSynced
% User-Defif  Clear Axis Faults In_Group_101 Group TasicLoar
.y strings P e e
Gi 101 InhibStat

-Ljp Add-On-0 & Cut Cirl+X poop__ TRATE

E@,Predeﬂne( c BT in_Group_101 ModuleFautt
i = opy e in_Group_101.Physical AxisFat
2-ER Module D @ Paste Sl S 101 TaskAveragelC
(3 Trends Delet: Del jn_taroup._ 101, Tasciveraget
elete el |
TT:,_ Legical Mode (‘7*2’—0“9*13: 'Iai'ze':)gis
=+£51/0 Configura Motion Direct Commands... M
89 1756 Back| M 0T in_Group_101.TaskLastScan
.8 117 anuel Tuns in_Group_101 TaskMaxlOTim
2 Eth e EaiT: in_Group_101.TaskMaxScan
g Cross Reference Ctrl+E -

4 ; [ rint & Tags. Culsp |

2. On the Print dialog box, select Adobe PDF and click Print Options.

Frint Optionz. ..
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3. Check the Include Special Properties and Advanced List to see all

information.
i Print Options —— - u‘
Categories:
- General Change Tag Listing print preferences
- Diata Type Listing T
- Tag Listing® DD
-+ Module Properties Listing Sort By [ Include Unused Tags, Structure Members, and
- Add-On Instruction Listing @ Name Aray Hlements
! - Ladder Listing ® Scope Include Special Properties
Display ) [¥] Advanced List
| Fo.nt.fCa\or Include Cross Reference \
' S;FCFE:IED‘N [ Exact Match Expand Data Types
| | & FED Listing SdiliimE
| L. Font/Colar Print Pass-Through Descriptions
y = S?n.ldured Text Listing Edit/Monitor Tags Wind: i
I i Font/Color
[ Value/Farce Mask [ Style
[ Alias For Description
[ Base Tag Type
| [F] Exdemal Access [ Constant
i
I
| f
| [Rose Cotonn) P S R
=
Figure 2 - Axis Tag Report Example
General
4305 Configuration: Posifion Loop Feedback Configuration: Motor Feedback
|Application Type: Basic Loop Response: Medium
IMotion Group: Motion_Group_101 Update Penod: 30
Associated Module
Module: K6300_Dovel Module Type: 2094-EN(2D-M01-50
(Power Structure: 2094-AMPS-M Axis Number: 1
Motor
[Data Source: Nameplate Datasheet Catalog Number: “TOne=
Motor Type: Rotary Permanent Magnet Units: Rev
N late / Datasheet - Phase to Pha se&: arameters
ated E’oum' 0.0kW Pole Count: 8
ted Voltage 0.0 Volts (RMS)
] 0.0RFM Max Speed: 0.0RFM
0.0 Amps (RMS) Peak Current: 0.0 Anips (RMS)
0.0N-m Motor Overload Limit: 100.0 % Rated
0.0 N-m/Anips{BEMS)
0.0 Volts(FMS)KRFM
0.0 Ohms
0.0 Hennies
100.0 % Nommal Inductance
100.0 % Nommal Inductance
100.0 % Nommal Inductance
100.0 % Nominal Inductance
100.0 %% Nominal Inductance
100.0 %% Nominal Inductance
100.0 %& Nominal Inductance
100.0 % Nommal Inductance
(Type: Hiperface Units: Rev
Hiperface
[Cycle Resolution: 1024 Feedback CyclesPev Cryele Interpolation: 2048 Feedback Counts per Cycle
|Effective Resolution: 2097152 Feedback Counts per Rev
Startup Method: Absolute Tumms: 1
Commutation
Al gnment: Not Aligned
jOffset: 0.0 Degrees Polarity: Normal

50 Rockwell Automation Publication MOTION-UMO03I-EN-P - June 2016




Configure Integrated Motion Control Using Kinetix Drives  Chapter 1

You can also right-click a controller, communication module, and any motion
module to print the Module Properties you have configured.

e Laun | Master Feedback DEVICE: <nonex
:J MNew Module...
Discover Modules...
Cut Ctrl+ X
Copy Ctrl+C
Paste Ctrl+Y
Delete Del
Cross Reference Ctrl+E
Launch RSMetWon:
Audit Metwork
Properties Alt+Enter
Print

[—

& Module Properties...  Ctrl+P ||_
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Notes:
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Chapter 2

Configure Integrated Motion Control Using
Kinetix 5700 Drives

This chapter provides procedures on how to configure integrated motion
control by using the Kinetix” 5700 drive. The basic configuration for an
integrated motion solution is to associate a drive with motor feedback and an
axis configuration type.

For the examples in this chapter, the Kinetix 5700 drive is used.

Topic Page
Configuring a Kinetix Drive 54
Add a Kinetix 5700 EtherNet/IP Drive 54
Create an Associated Axis 61
Configuring the General Parameters 64
Create a Motion Group 69
Specifying the Motor Data Source 73
Configure Motor Axis Properties 77
Display Motor Model Information 83
Assign Motor Feedback 83
Configuring the Load Feedback 85
Configuring the Master Feedback 86
Create Reports 86

For information about what attributes are replicated in the drive, see the
Integrated Motion on the EtherNet/IP network Reference Manual,
publication MOTION-RMO003.

For complete information on how to configure Kinetix 5700 drives with

integrated safety connections, see the Kinetix 5700 Servo Drives User Manual,

publication 2198-UMO002.
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COnfiguring a Kinetix Drive After you add the drive to your project, use software dialog boxes to configure
the drive. As you configure a drive, notice that the dialog boxes change based
on your configuration choices, for example, feedback configuration.

Table 12 provides you with the basic tasks necessary configure a drive.

Table 12 - Category Dialog Boxes to Configure Kinetix Drive

Category Dialog Box | Perform These Tasks Page
General «Assign the axis configuration. 04
« Choose the feedback configuration.
« Choose the application type, if applicable.
« Choose the loop response (low, medium, or high), if applicable.
- (reate and associate an axis to a new Motion Group.
«Associate a drive module to the axis.
Motor « Specify a motor with the Data Source = Nameplate Datasheet. 73
« Specify a motor with the Data Source = Catalog Number.
« Select a motor with the Data Source = Motor NV.
Motor Feedback « Connect the Motor Feedback cable. 83
« Select the Motor Feedback Type.
Load Feedback « Select the Load Feedback Type, if applicable. 85
Scaling « Configure feedback by choosing the load type, by entering the scaling units, | 230
and by choosing the Travel mode.
- Enter the Input Transmission and Actuator ratio, if applicable.
Add a Kinetix 5700 Follow these instructions to add a Kinetix 5700 drive your project.
EtherNet/IP Drive
IMPORTANT  To configure the Kinetix 5700 Servo drive and associated inverter modules,

you must use the Logix Designer application, version 26.00 or later. The
configuration of the Kinetix 5700 drive is considerably different than the
other drives, be sure to reference the Kinetix 5700 Multi-axis Servo Drives
User Manual for all configuration information.
«  For complete information about how to configure the Kinetix 5700
drives, see the Kinetix 5700 Servo Drives User Manual,
publication 2198-UM002.
If your project includes a ControlLogix® or GuardLogix® controller, you must
add an EtherNet/IP communication module to your Bulletin 1756 chassis
and configure it for use in your application.

Configure the DC-bus Power Supply

Follow these steps to configure the DC-bus power supply.

1. Below the controller you created, right-click Ethernet and choose New

Module.

54 Rockwell Automation Publication MOTION-UMO03I-EN-P - June 2016


http://literature.rockwellautomation.com/idc/groups/literature/documents/um/2198-um002_-en-p.pdf

Configure Integrated Motion Control Using Kinetix 5700 Drives

Chapter 2

The Select Module Type dialog box appears.

Select Module Type

Catalog | Module Discovery | Favorites

2138 Clear Filters Hide Filters
Module Type Category Fitters o Module Type Vendor Filters ‘nl
] Managed Ethemet Switch Alen-Bradley [E
[C] MDIto EtherNet/IP K| Endress+Hauser

Motion FANUC CORPORATION

[C] Motor Overoad - FANUC Robatics America -
< I ] » < m ] »

w  Catalog Number Description Vendor Category b
2138-P01 Kinette 5700 Bus Power Supply, 10A, 324-528 Volt Allen-Bradley Drive,Mation
2198-PO70 Kinetix 5700 Bus Power Supply, 25A, 324-528 Vot Allen-Bradley Drive, Motion
2158-P141 Kinette 5700 Bus Power Supply, 47A, 324-528 Volt Allen-Bradley Drive, Motion
2198-P208 Kinetic 5700 Bus Power Supply, 63A, 324-528 Volt Allen-Bradley Drive,Mation [H
2198-5086-ERS3 Kinetx 5700, 43A, 458-747 Volt DC, Network Safety 5. Allen-Bradley Drive, Motion, Safe

|’Mnn caanrmon Vieoie. ETAR FCA ACA TATAIk A Meted. Oton. O T . | PV
< n b

Add to Favorites

24 of 433 Module Types Found

[] Close on Create

2. By using the filters, check Motion and Allen-Bradley, and select your
2198-Pxxx DC-bus power supply as appropriate for your actual
hardware configuration.

This example uses a 2198-P208 DC-bus power supply.
3. Click Create.
The New Module dialog box appears.

r ~
i New Module =
—
General® | Connection | Time Syne | Module Info | Intemet Protocel | Pert Configuration | Networt | Associated Axes | Pawer [ Dil ¢ [+
Type: 2198-P208 Kinetix 5700 Bus Power Supply, 694, 324-528 Volt
vendar: Allen Bradley
S o] Ethernet Address
Name: UM_Converter @) Private Network: 192,468, 1%
Description: - () IP Address:
T () Host Name:
Module Definition
Revision: 3.001
Electronic Keying: Compatible Module
Connection Motion
Power Structure: 2198208
Status: Creating oK | [ Cancel | [ Hebp

4. Configure the new drive.
a. Type the drive Name.
b. Select an Ethernet Address option.
In this example, the Private Network address is selected.
c. Enter the address of your 2198-P208 DC-bus power supply.

In this example, the last octet of the address is 1.
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S. Click the Power tab.

- ~
i’ New Module @
| General* I Connection I Time Sync I Module Info I Intemet Protocol I Port Configuration | Networl | Associsted fxes ‘ Power r o fuke
Power Structure: 2198-P208 Advanced...

Kinetix 5700 Bus Power Supply, 694, 324-528 Valt
Bus Configuration: Shared AC/DC
Bus Sharing Group: lGruupl - I
Bus Regulator Action: lShunt Regulator - I

Shunt Regulator Resistor Type: () External @) Internal
External Shunt: <none>

IMPORTANT  The Logix Designer application enforces shared-bus configuration rules for
Kinetix 5700 drives.

6. From the pull-down menus, choose the power options appropriate for
your actual hardware configuration.

ATTENTION: To avoid damage to equipment all modules physically
connected to the same shared-bus connection system must be part of the
same Bus Sharing Group in the Logix Designer application.

7. Click OK to close the New Module dialog box.
8. To close the Select Module Type dialog box, click Close.

9. Right-click the DC-bus power supply that you created in the Controller
Organizer and choose Properties.

The Module Properties dialog box appears.

TIP  To configure the remaining DC-bus power supply properties, you must close
the New Module dialog box and reopen it as the Module Properties dialog
box.

10. Click the Digital Input tab.

# | Module Properties: Local (2198-P208 3.001) ol = ==
‘ Module Info I Intemet Protocal | Port Configuration I Network I Associated Axes I Powerl Digtal Input™ | Mation Diagnostics Lok
Axis: 1 -
Axis Name: <none

Digital Input 1: Bus Capaditor OK w7
Digital Input 2: | Unassigned -

11. From the Digital Input pull-down menu, choose Bus Capacitor OK to
monitor your capacitor module status. Alternately, choose Thermal
Switch OK to monitor your shunt thermal switch.

In this example, Bus Capacitor OK is chosen.
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12. Click the Associated Axes tab.

# Module Properties: Local (2198-P208 3.001) [oll @ ==
| Module Info | Intemet Protocal I Port Configurstion | MNetwark | Associated Axes | Pawer I Digital Input* I Mation D|agnost|c3| ilaals
Axis 1: [<nune> '] [ New AXis. .. ]

13. Click New Axis.
The New Tag dialog box appears.

g ~
New Tag ¢ = et &J
Orpin »

Help

Usage: <controllers
Type: Base ~ [ | Connection...
Alias For: jhd
Data Type:  AXIS_CIP_DRIVE E]
Parameter
Connection: =
Scope: [0 UM_Controller_K5700 -
Edemal Read /Wit -
Access: [ 2 £
Style:
[~ Constant

Sequencing
|| Open AXIS_CIP_DRIVE Configuration

Open Parameter Connections

14. Type the axis Name.
AXIS_CIP_DRIVE is the default Data Type.
15. Click Create.

1| Module Properties: Local (2198-P208 3.001) =0 =R
| Madule Info I Intemet Protocal | Part Corfiguration I Network | Associated Axes | Paower I Digital Input I Mation Dwagnost\csl 5
Axis 1 [Asis_t - [ [ewass.. |

16. Click Apply.

Configure the Inverter Drives

This procedure applies to single-axis and dual-axis inverters with hardwired or
integrated safety connections.

Follow these steps to configure Kinetix 5700 inverter drives.

1. Above the DC-bus power supply (converter) you created, right-click
Ethernet and choose New Module.
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The Select Module Type dialog box appears.

Select Module Type
Catalog | Module Discovery | Favortes
2138 Clear Filiers Hide Filters &
= Module Type Category Filers ~ | Module Type Vendor Fitters ‘-
[ MDIto BtherNet/IP Allen-Bradley |ﬂ
Mation Endress+Hauser
[E] Motor Overoad [ FANUC CORPORATION
[[]  MotorOveroad FANUC Robotics America
[ MotorStarter - Mettler-Toledo -
= Catalog Number Description Vendor Category -
2198-D006-ERS3 Kinetix 5700 Dual Auwds, 2.5A, 458-747 Volt DC, Networ...  Allen-Bradley Drive, Motion, Safety |ﬂ
2198-D012-ERS3 Kinetic 5700 Dual Ads, 5A, 458-747 Volt DC, Network ... Allen-Bradley Drive. Motion, Safety
2198-DO20-ERS3 Kinetix 5700 Dual Ads, 8A, 458-747 Voit DC, Network ... Allen-Bradley Drive.Motion, Safety
2198-D032-ERS3 Kinetix 5700 Dual Ads, 13A, 458-747 Vot DC, Networ...  Allen-Bradley Drive. Motion, Safety
2198-D057-ERS3 Kinetix 5700 Dual fuds, 23A, 458-747 Volt DC, Networ, Allen-Bradley Drive, Motion, Safety
2198-HOD3-ERS Kinetix 5500, 1A, 135-528 Volt, Safe Torque OFf Drive Allen-Bradley Drive Motion -
< T ] ’
24 of 433 Module Types Found
[ Close on Create Create ] [ Close ] [ Help ]

2. Select the inverter that is required for your project.
This example uses the 2198-D006-ERS3 inverter.
3. Click Create.

The New Module dialog box appears.
[ B ' New Module Ié

General" | Conneddion | Safety | Time Sync | Meodule Info [ Intemet Protocel | Part Configurtion | Netwark | Associated Awes [ Pdt [

Type: 2198-D00G-ERS3 Kinetix 5700 Dual Axis, 2.54, 458-747 Volt DC, Network Safety ...

Vendor: Allen-Bradley

o UM_ENZTR Ethernet Address

Name: UM_D006 @ Private Network: 192.168.1. 6 =
i
| Desaription: - @ IP Address: . = =
| -

Module Definition

Ch. Safety Network
T

Revision: 3.001

Electronic Keying: Compatible Module 6/8/2015 2:50:55.558 PM
Connection: Motion and Safety

Power Structure: 2198-D006-ERS3

Status: Creating OK | [ Cancel | [ Hebp

4. Configure the new drive.
a. Type the drive Name.
b. Select an Ethernet Address option.
In this example, the Private Network address is selected.
c. Enter the address of your 2198-D006-ERS3 inverter.
In this example, the last octet of the address is 6.

d. To add drive module configured IP address, click Advanced if you are
using the network address translation with safety connection.

58 Rockwell Automation Publication MOTION-UMO03I-EN-P - June 2016



Configure Integrated Motion Control Using Kinetix 5700 Drives  Chapter 2

e. Under Module Definition click Change.
The Module Definition dialog box appears.

r h
Module Definition =5
Revision: 001
Electronic Keying: [Compatible Module ']
Connection: [Motlm and Safety ']

. Motion and Safety
Power Structure: Motion On
Verify Power Rating on CorEEizy A%

[ ok | [ cenesl | [ Heb |

L

f. From the Connection pull-down menu, choose the Connection
mode for your motion application.

TIP  When ‘Safety’ appears in the Connection mode, integrated safety is implied.

IMPORTANT  Ifthe STO bypass jumper wires were applied during machine commissioning
or maintenance, they must be removed before the drive operates in
Integrated STO mode.

The Safety Network Number (SNN) field populates automatically
when the Connection mode includes an integrated Motion and Safety
or Safety-only connection. For a detailed explanation of the safety
network number, refer to the GuardLogix Controller Systems Safety

Reference Manual, publication 1756-RM099.
5. Click OK to close the Module Definition dialog box.
6. Click the Power tab.

5| Module Properties: UM_ENZTR (2198-D006-ERS3 3.001) = =R =
Connection I Safety I Time Sync I Module Infa I Intemet Protocol I Port Configurstion | MNetwark I Associated Axes | Power | Digit| + | *
Power Structure: 2198-D00B-ERS3 Advanced...
Kinetix 5700 Dual Axis, 2,54, 458-747 Volt DC, Network Saf...
Bus Configuration: lShared DC ']
Bus Sharing Group: lGroupl v]

IMPORTANT  The Logix Designer application enforces shared-bus configuration rules for
Kinetix 5700 drives.

7. From the pull-down menus, choose the power options appropriate for
your actual hardware configuration.
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0 Drives

connected to the same shared-bus connection system must be part of the

C ATTENTION: To avoid damage to equipment all modules physically

same Bus Sharing Group in the Logix Designer application.

10.

Click OK to close the Module Properties dialog box.
To close the Select Module Type dialog box, click Close.

Right-click the drive that you created in the Controller Organizer and
choose Properties.

The Module Properties dialog box appears.

11. Click the Safety tab.
& | Module Properties: UM_EN2TR (2198-D006-ERS3 3.001) =N EeR|E=<=
Connechonl Safety I Time Sync I Module Info I Intemet Pratocol I Port Configuration | Network | Associated Axes | Power | Digit| * | *
Connection | Reguested Packet | Connection Reaction Max Observed
Type Interval (RPI) (ms) Time Limit (ms) Network Delay (ms) “
Safety Input 0= 301 [ Reset Advanced...
Safety Output 20 60.0 | Reset
Configuration Ownership:
Reset Owne: &
Corfiguration Signature
ID:  [09d9_2c66 (Hex)
Date: 6/ 8/2015
Time: 25055 PM = 636 ms
Status: Offline Apply Help
The connection between the owner and the 2198-D006-ERS3 inverter is
based on the following:
e Servo drive safety network number
o GuardLogix slot number
¢ GuardLogix safety network number
e Path from the GuardLogix controller to the 2198-D006-ERS3 drive
o Configuration signature
If any differences are detected, the connection between the GuardLogix
controller and the 2198-D006-ERS3 inverter is lost. The yellow yield
icon appears in the controller project tree after you download the
program.
12. Click Advanced.
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The Advanced Connection Reaction Time Limit Configuration dialog
box appears.

Advanced Connection Reaction Time Limit Configuration [&J

Input
Requested Packet Interval (RPI): 10} = ms (6 - 500)

Timeout Multiplier: 21 -4
Network Delay Multiplier: 200= % (10-600)
Connection Reaction Time Limit: 401 ms

i

fl Qutput

Requested Packet Interval (RPI): 20 me (Safety Task Period)

Timeout Multiplier: 2= (1-4)
MNetwork Delay Muttiplier: 200= % (10-600)
Connection Reaction Time Limit: 600 ms

i [ ok [ camce |[ Hep | i
L—II

Analyze each safety channel to determine the appropriate settings. The
smallest Input RPI allowed is 6 ms. The selection of small RPI values
consumes network bandwidth and can cause nuisance trips because
other devices cannot get access to the network.

For more information about the Advanced Connection Reaction Time
Limit Configuration, refer to the GuardLogix 5570 Controllers User
Manual, publication 1756-UM022.

13. Click OK to close the Advanced dialog box.
14. To save the Safety tab parameters, click Apply

Create an Associated Axis There are two approaches that you can take to create and configure an axis. You
can create an axis first and then add the axis to your motion group or you can
create your motion group and then add an axis.

The procedure that is outlined in this section takes the approach to create your
axis first, configure the axis, and then add it to your motion group.

Create an Inverter Axis

After you have established your Kinetix 5700 inverters in the Logix Designer

application, the feedback options must be defined for each axis. Each physical
axis supports motor and auxiliary feedback.
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Table 13 - Kinetix 5700 Feedback Axis Summary

Kinetix 5700 Inverter Inverter Cat. No. | Motor Feedback | Auxiliary Feedback
Single-axis Inverters 2198-Sxxx-ERS3 1 (axis 1) 1 (axis 2)
Dual-axis Inverters 2198-Dxxx-ERS3 2 (axis 1and 3) 2 (axis 2and 4)

Follow these steps to create the axis for your Kinetix 5700 inverter.

1. Right-click the 2198-D006-ERS3 inverter that you created and choose

Properties.

The Module Properties dialog box appears.
2. Click the Associated Axes tab.

| Module Properties: UM_EN2TR (2198-D006-ERS3 3.001)

[E=8 5 =)

| General | Connection ISafety I Time Sync I Module Info I Intemet Protocol | Port Configuration I Network | Associated Axes | Poi 1|

Axis 1:
Motor Feedback Device:
Load Feedback Device:

Axis 2 (Auxiliary Axis):

Master Feedback Device:

Axis 3t

Motor Feedback Device:
Load Feedback Device:
Aois 4 (Auxdliary Axis):

Master Feedback Device:

[ <naone

V] [New»‘-\ms... ]
DSL Feedback 1Port -
l <none e l
[cncne) V] [New»‘-\ms...
l <none h l
[<nane> '] [Newais...
[Universal Feedback 2 Port hd ]
[ <none h ]
[<nane> '] [Newals...

[ <none:

Status: Offline

Ppply Help

This example uses a dual-axis inverter (4 axes are possible). Single-axis
inverters support 2 axes.

3. Click New Axis.

The New Tag dialog box appears.

4. Type the axis Name.
AXIS_CIP_DRIVE is the default Data Type.
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S. Click Create.

5| Module Properties: UM_EN2TR (2198-D006-ERS3 2.001) == ==
| Generzl I Connection | Safety | Time Sync | Madule Info | Intemet Protocol I Port Configurstion | Metwork ‘ Associated Axes | Pt |
Axis 1t [cnnne) '] [ New Axis... ]
Motor Feedback Device: [DSL Feedback 1Port ']
Load Feedbadk Device: [<ncne> b ]
Axis 2 (Audliary Axis): [<none> '] [ New Axis...
Master Feedback Device: [<ncne> - ]

6. Click Apply.
Establish Feedback Port Assignments

The Kinetix 5700 drive has two or four feedback ports. The single-axis
inverters support two ports and the dual-axis inverters support four ports. Port
1 is reserved for Motor Feedback on the primary axis (Axis_1). Port 2 can be
used either as Load Feedback for the primary axis or as a Master Feedback for a
secondary feedback only axis (Axis_2).

See Configuration Examples for a Kinetix 5700 Drive on page xxx.
Establish Primary Axis Configuration
To associate axes to the Kinetix inverter, follow these steps.

1. To access the Module Properties, double-click the Kinetix 5700 drive in
the Controller Organizer.

2. Click the Associated Axes tab.

3. From the Motor Feedback Device pull-down menu, choose DSL
Feedback 1 Port.

5 | Module Properties: UM_EN2TR (2198-D006-ERS3 3.001) =)=
‘ General I Connection I Safety I Time Sync I Module Info | Intemet Protocol I Port Configuration | Metworl | Associated Axes | Por 1| *
Ais 1 [Axis_t =) [ [mewass... |
Motor Feedback Device: [DSL Feedback 1 Port ']
Load Feedback Device: IUnivarsaI Feedback 1Port ']
Axis 2 (Awsdliary Axis): [<n°ne> ‘] I MNew Axis. ..
Master Feedbadk Device: [ <nonez b ]

4. From the Load Feedback Device pull-down menu, choose Universal
Feedback 1 Port.

5. Click Apply.
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Configuring the General
Parameters

64

The parameters that you configure on the General dialog box result in the
presentation of attributes and parameters that are available for the combination
of your selections.

IMPORTANT Al AXIS_CIP_DRIVE Axis Properties dialog boxes are dynamic. Optional
attributes and dialog boxes that are related to each integrated motion axis
you create come and go based on what combination of axis characteristics
you define.

Axis attributes are either required, optional, or conditional based on the
selected control mode. The Axis Attribute you use determines internally the
usage definition.

See the Integrated Motion Reference Manual, publication MOTION-RMO003,
for complete information on Axis Attributes and how to apply Control Modes.

On the General dialog box, you can modify these parameters:
o Associate a drive module to the axis.
e Select the axis configuration.
¢ Choose the feedback configuration.
e Choose the application type, if applicable.
e Choose the loop response, if applicable.

e Create and associate a new motion group.

Optional attributes are dependent on the associated drive characteristics.

IMPORTANT  Be sure to associate the drive as the first step when configuring the axis
because the drive determines what optional attributes are supported.

Associate Axes and Drives

The two ways to establish the drive/axis associations are:

e The first way is to assign the drive to the axis on the Associated Axis tab
in the Module Properties dialog box.

¢ The second way is to assign the axis to the drive on the General dialog
box for the axis.

Follow these steps on the General dialog box and the Module Properties dialog
box to associate the axis to a drive module and to map the drive to the axis.

1. Go to the General dialog box for the axis.

2. Choose the drive module that you want the axis to be associated with.

3. Leave the Axis Number as 1, the default.
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Map a Kinetix 5700 Drive to the Axis

1. Go to the Module Properties dialog box of the drive.
¢ Right-click the module in the I/O tree and choose Properties.
e Double-click the module in the I/O tree.

e Right-click the axis in the Controller Organizer and choose Go to
Module.

2. Go to the Associated Axis tab.

# | Module Properties: UM_EN2TR (2198-D006-ERS3 3.001) == =]
‘ General I Connection I Safety I Time Sync I Module Info I Intemet Pratocol I Port Configuration I Network | Associated Axes”™ | Pgid |
Axis 1: [Axlst '] E] I New Axis... ]
Motor Feedback Device: [DSL Feedback 1 Port V]
Load Feedback Device: [ <none: ']
Axis 2 (Auxiliary Axis): [<”9”E> '] [ New Axis...
Master Feedback Device: [ <none: ']

Axis 1 on the Associated Axes tab in Module Properties corresponds to
Axis 1 listed on the General dialog box in the Axis Properties: see step 2

on page 64.
The axis tag field appears as Axis 1, for example,

Axis_I_Position_Motor. The Motor/Master Feedback Device (Motor
Feedback Port) is populated based on the Feedback Configuration type.

3. Choose the Load Feedback device.

This selection maps the second port of the Kinetix 5700 drive as the
input port for the Dual (or Load) feedback device.

For the Axis Configuration type, Position Loop and Feedback
Configuration type, Dual (or Load) Feedback, see Example 2: Position
Loop with Dual Feedback on page 169.

3 | Module Properties: UM_EN2TR (2198-D006-ERS3 3.001) == E=h ===
‘ General I Connection I Safety I Time Sync | Module Infa I Intemet Protocol | Port Configuration I Network | Associated fxes | Po| f | »
Ao 1: [msds_t o [ [ewas.. |
Motor Feedback Device: [DSL Feedback 1 Port V]
Load Feedback Device: [Unwersal Feedback 1 Port ']
Audis 2 (Aundliary Asis): [ znone> z [ [[1oew axs...
Master Feedback Device: [ <none V]

For more detailed examples, see Configuration Examples for a Kinetix
Drive on page 165.

4. Click OK.
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The changes are applied the Module Properties dialog box closes. If you
have not enabled Time Synchronization, this message appears.

Rilogix 5000 l J

Failed to modify properties,

The axis cannot be associated to this module. The CIP Motion Drive module requires Hard or Soft Time
Synchronization, and the parent scanner is not configured to support it.

ok |[ Hep

You must go to the 1756-ENxT Communication Module Properties and
enable time synchronization.

See Add a 1756-ENxTx Communication Module on page 161 for more
information.

Configure the Associated Axis and Control Mode

Now that the axis is associated to the drive module, meaningful values are
available for other axis properties.

For more information on Control Modes, see the Integrated Motion Reference
Manual, publication MOTTON-RMO003.

1. In the Controller Organizer, double-click the Axis that you want to
configure.

The Axis Properties General dialog box appears.

@ Auxis Properties - Axis 1

Categories:
- General General

Pods Corfiguration: [Position Loop ']

Feedback Configuration: Feedback Only
Frequency Control

Application Type: h}ﬂlﬂn Loap
Velocity Loop k

Loop Response: Torgue Loop

2. Choose an Axis Configuration type. For this example, choose Position
Loop.

TIP  The associated drive determines what Axis and Feedback
Configuration choices are presented.
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This table compares the axis configuration types for the drives.
Table 14 - Compare the Axis Configuration Types for the Drives
Axis Type Loop Type | Kinetix 350 Kinetix 5500 Kinetix 5700 Kinetix 6500 PowerFlex 527 | PowerFlex 755
Position Loop P Yes Yes Yes Yes Yes Yes
Velocity Loop v Yes Yes Yes Yes Yes Yes
Torque Loop T Yes Yes Yes Yes No Yes
Feedback Only N No Yes Yes Yes No No
Frequency Control F No Yes Yes No Yes Yes

3. In the Feedback Configuration pull-down menu, choose Motor

Feedback.
@ Auis Properties - Axis 1
Categories:
General General
Mator
‘... Mode! Pods Configuration: lPosﬂion Loop 'I

Mator Feedback Feedback Configuration: Mator Feedback -
Scaling e . Motor Feedback
Hookup Tests Sopicauine Load Feedback k ‘
Polarity Loop Response: lDuaIFeedbac:k
A detun,

This table compares the feedback configuration types for the Kinetix

drives.

Table 15 - Compare the Feedback Configuration Types for the Drives

Feedback Type | LoopType | Kinetix350 | Kinetix 5500 Kinetix 5700 Kinetix 6500 PowerFlex 527 PowerFlex 755
Motor Feedback PV, T Yes Yes Yes Yes Yes Yes
Load Feedback PV, T No No Yes Yes No No
Dual Feedback p No No Yes Yes No Yes
Dual Integrator P No No No No No Yes
Master Feedback N No Yes Yes Yes No No
No Feedback V.F No Yes Yes No Yest! Yes

(1) PowerFlex 527 drives do not support Velocity Loop without feedback.

4. Choose an Application Type, if applicable.

@ Auxis Properties - Axis 1
Categories:
* .. Genersl General
=-- Mator
.. Model Axis Configuration:
- Motor Feedback Feedback Configuration:
* . Scaling X
.- Hookup Tests Application Type:
Polarity Loop Response:
- Autotune
= and Assigned Group
i Backlash )
- Compiiance Motion Group:

{Posmon Loop 'J
[Motor Feedback -
[Basic '1

Custom

—
Tracking k

Point4o-Poirt

Constant Speed

| SFaneE -

The Application Type determines the type of motion control
application. This attribute is used to set the Gain Tuning Configuration
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Bits. This table illustrates the gains established based on application

tpr.
Table 16 - Customize Gains to Tune

Application Type Kpi Kvi ihold Kvff Kaff torqLPF
Custom™ - - - - -

Basic No No No Yes No Yes
Tracking No Yes No Yes Yes Yes
Point-to-Point Yes No Yes No No Yes
Constant Speed No Yes No Yes No Yes

(1) Ifyou set the type to Custom, you can control the individual gain calculations by changing the bit settings in the Gain Tuning

Configuration Bits Attribute.

5. Choose a Loop Response, if applicable.

@ Axis Properties - Axis_1

Categories:

* - General

=~ Motor
-~ Model
Motor Feedback
- Scaling
- Hookup Tests
Polarity
-~ Autotune
= Load
Bacllash
- Compliance

General

Hods

Feedback Corfiguration:

Appl

Configuration:

lication Type

Loop Response:

Assigned Group

Motion Group

=

Posttion Loop
Mator Feedhack w7

TIP
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Create a Motion Group

All axes must be added to the Motion Group in your project. If you do not

group the axes, they remain ungrouped and unavailable for use. You can only

have one Motion Group per Logix controller.

You can have eight Position Loop axes per 1756-EN2T module. Each drive
requires one TCP and one CIP connection. If you have other devices that
consume T'CP connections on the module, it reduces the number of drives you
can support.

Table 17 - Position Loop Configured Axes

Controller Communication Modules Supported Axes™V
Position Loopm Other Loop Types Integrated Motion Drives®

ControlLogix 5560 and 1756-EN2T and 1756-EN2TF 8 Up to 100
ControlLogix 5570
ControlLogix 5560 and 1756-EN3TR 100 Up to 100
Controllogix 3570 1756-EN2TR 8 Up to 100
1756-L83E and 1756-L85E 1756-EN2T and 1756-EN2F 8 Up to 100
1756-L83E and 1756-L85E 1756-EN3TR 100 Up to 256

1756-EN2TR 8 Up to 256
1756-L83E and 1756-L85E Embedded Ethernet 256 Up to 256
1769-L18ERM Embedded Ethernet 2 Up to 100 8 max nodes
1769-L27ERM Embedded Ethernet 4 Up to 100 16 max nodes
1769-L30ERM Embedded Ethernet 4 Up to 100 16 max nodes
1769-L33ERM Embedded Ethernet 8 Up to 100 32 max nodes
1769-L36ERM Embedded Ethernet 16 Up to 100 48 max nodes

(1) Multiple controllers can control drives on a common 1756-ENxTx module, so based on the TCP connection limit, up to 128 can be supported.
(2)  Only the drives/axes configured for Position Loop are limited. Frequency Control, Velocity Loop, and Torque Loop configured drives/axes are not limited.

(3)  If more than the maximum 1/0 modules are configured in the /0 tree under Embedded Ethernet, then you get a Project Verify Error:
Error: Maximum number of nodes on the local Ethernet port has been exceeded.

To create a motion group, follow these instructions.

In the Controller Organizer, right-click Motion Groups and choose

New Motion Group.
W= Ungrol| Mew Motion Group... %J
H Cut Chrl+X
ool [T Add-On I b I
&3 Data Type Copy CrrieC
Paste Cerl+V

S Add-On-Nefinad

m
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10.

11.

N G

The New Tag dialog box appears.

New Tag ==
Name: Create | v
Description A ——

Help

Usage: <cortroller>
Type Base =] [Connection
Hias For |
Data Type:  MOTION_GROUF [:]
Parameter
Connection: -
Scope £ UM_Controller_K5700_2 =
Class: Standard -
Edemal Read /Wi -
Access e
Style
[ Constant

Sequencing
=] Open MOTION_GROUP Corfiguration

Open Parameter Connections

Type a Tag name.

Type a description, if desired.
Choose the Tag Type.
Choose the Scope.

Choose the External Access.
Click Create.

Your new motion group appears in the Controller Organizer under the
Motion Groups folder.

Right-click the new motion group and choose Properties.
The Motion Group Properties dialog box appears.

Click the Axis Assignment tab and move your axes (created earlier) from
Unassigned to Assigned.

Click the Attribute tab and edit the default values as appropriate for
your application.

Click OK.

Your axis moves to the new motion group.

Associate the Axis to the Motion Group

There are two ways to assign axes to a Motion Group:

e Add the axis through the Axis Assignment tab on the Motion Group

Properties dialog box.

e Drag the axis into the Motion Group in the Controller Organizer tree.

To assign an axis to a Motion Group, follow these instructions.
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1. Double-click the Motion Group.

The Motion Group Properties dialog box appears.
4 Mation Group Properties - Metion_Group_101 |?|@
A Assignment” | Atribute | Tag |
Unassigned: Assigned:
Pads_1
[ ok ][ concel |[ #ppty |[ Hek

2. Select an axis and click Add.

Make sure that the axis has been assigned to the group.

fois Assignment | Atiibute | Tag |

4 Motion Group Properties - Motion_Group_101

= el

Unassigned:

Assigned

Help

3. Click Finish.

The axis appears under the Motion Group in the Controller Organizer

tree.

Set the Base Update Period

The Base Update Period is the RPI rate for Ethernet communication between
the controller and the motion module, a Unicast connection.

There are two alternate update periods that you can configure when using the

Axis Scheduling function. See Configure Axis Scheduling on page 141 for

details.

Rockwell Automation Publication MOTION-UMO03I-EN-P - June 2016

n



Chapter 2

Configure Integrated Motion Control Using Kinetix 5700 Drives

72

The Base Update Period determines how often the Motion Task runs. When
the Motion Task runs, it interrupts most other tasks regardless of their priority.
The Motion Task is the part of the controller that takes care of position and
velocity information for the axes.

To set the Base Update Period, follow these steps.

1. Click the Attribute tab in the Motion Group Properties dialog box.
(g Mation Group Properties - Motion_Group_101 = @

| o Assignment | Attribute™ |Tag |

Base Update Period: 6.0) = ms n 0.5increments)) |Axis Schedule

Altemate 1 Update: 50 ms
Alttemate 2 Update: 50 ms
General Fault Type: W
Timing Model: One Cycle

Scan Times (elapsed tima):

Maxx: {us) Reset Max
Last: {us)
Average: {ush
[ ok |[ cancel |[ ppy ][ Hep |

2. Set the Base Update Period to 6.0...32.0 ms.

TIP  Check the Last Scan time values. Typically, the value is less than
50% of the Base Update Period.

For the Kinetix 5700 drive, the minimum Base Update Rate is 1 ms.

Figure 3 - Base Update Period Example

Motion Task

Scans of Your Code, System
Overhead, and so on

0ms 10 ms 20 ms 30ms 40 ms

In this example, the Base Update Period = 10 ms. Every 10 ms the controller stops scanning your code and whatever else it is doing and
runs the motion planner.

The Base Update Period is a trade-off between updating positions of your axes
and scanning your code. In general, you do not want the Motion Task to take
more than 50% of the overall Logix controller time on average. The more axes
that you add to the Motion Group, the more time it takes to run the Motion

Task.
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Specifying the Motor Data
Source

For a ControlLogix 5560 controller, the incremental impact on the Motion
Task is roughly 2...3 drives/ms. For the ControlLogix 5570 controller, the
incremental impact on the Motion Task is roughly at 6...8 drives/ms. Actual
impact can vary depending on axis configuration.

For detailed information on the Axis Scheduling function, Axis Assignment
tab, and Alternate Update Period Scheduling, see Configure Axis Scheduling

on page 141.

Integrated Architecture Builder

To help you determine motion system performance, use the motion
performance calculator in the Integrated Architecture® Builder (IAB).

The IAB is a graphical software tool for configuring Logix-based automation
systems. It helps you select hardware and generate bills of material for
applications that include controllers, I/O, networks, PowerFlex® drives, On-
Machine™ cabling and wiring, motion control, and other devices.

You can find the software at

http://www.rockwellautomation.com/en/e-tools/configuration.html

The Motor Data Source is where you tell the axis where the motor
configuration values are originating. You can select a motor by catalog number
from the Motion Database. You can enter motor data from a nameplate or data
sheet, or use the motor data that is contained in the drive or motor nonvolatile
memory.

On the Motor dialog box you specify what motor you want to use and where
the data is coming from:

e Specify a motor with the Data Source = Catalog Number.
e Specify a motor with the Data Source = Nameplate Datasheet.

o Select a motor with the Data Source = Motor NV.
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Choose the Catalog Number

To choose a motor from the Motion Database, follow these steps.

1. If the Axis Properties dialog box is not open, double-click the axis.
2. Go to the Motor dialog box of Axis Properties.

2 Axis Properties - Axis 1 = o ==
Categories
- General Motor Device Specification
o I
¥ Model Data Source: Catalog Number -
- Motor Feedback Catalog Number:  <none>
Sealing
-~ Hookup Tests Motor Type: Mot Specified
Polarty
P Units: Rev
- Load
i Backlash
- Compliance
£ Friction
i Observer
Fosiion Loop
-~ Vielocity Loop

Acceleration Loop
Torque/Currert Loop
-~ Plarner
Homing
Actions
- Drive Parameters
Parameter List
Status
-~ Fauts & Alzms
Teg

s State Safety State:

ok | [cawd | [ ook | [ Heo |

3. From the Data Source pull-down menu, choose Catalog Number.

Data Sounce: [Cdalog Number ']

Catalog Number: NamE.late Datasheet
Mator MV

Motor Type: Bitt L

LUnits: Fev

4. Click Change Catalog,.

S. Select a motor.

Change Catalog Number

Catalog Number:
MPL-B310P-M 0

i’

MPL-B230P B2 A Cancel
MPL-B230P-Bccd
MPL-B230P-\ho2
MPL-BZ30P-\oed K| Help
g
MPL-B310P-5

MPL-8320P-M

MPL-B320P-S

MPL-B330P-M

MPL-B330P-5 i

1AM Mannn e

To reduce the size of the
list, use these filters.

Filters
Voltage Family Feedback Type

<all> -] [« -] [l =
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6. The Motor dialog box is now populated with all information related to

the motor you selected from the Motion Database.

£ Axis Properties - Axis_1 = =]
Categories:
- General Motor Device Specification
N
«
g‘"““’FEEdhE‘D" Catalog Number:  MPL-8310P-M
- Scaling
- Hookup Tests Dlotpives Rotary Permanert Magnet
Pola
i Units Rev
* = Load Nameplate / Datasheet - Phase to Phase parameters
- Backlash
. Complance Rated Power: 0.7 KW Pole Count: 8
Frction Rated Voage: 4600 Votts (RMS)
Observer
Fostion Loop Reted Speed: 50000 RPM Max Speed 50000 RPM
Veloty Loop Raied Curent: 17 Amps (RMS) Peak Curert 502 Amps (RMIS)
e Reted Torue: 158 Nam Metor Overoad Limit:  100.0 * Rated
Planner
Homing
Actions
- Drive Parameters
- Parameter List
Status
Fauts & Alams
Tag
Hods State: Safety State:
o (o) o) [

7. Click Apply.

TIP

When you use a motor catalog number as the data source, default
values are automatically set based on the Application Type and Loop
Response settings from the General dialog box.

Choose Nameplate

The Nameplate option requires you to enter the motor specification
information from the motor nameplate and the motor data sheet.

1. On the Motor dialog box of Axis Properties, from the Data Source pull-
down menu, choose Nameplate Datasheet.

@ Axis Properties - Axis_1
Categories:
- General Motor Device Specification
21+ Motor
o e Sarce: (omepiaeDaases -

- Molor Feedback Nameplate Datasheet Change Catalo
- Scaling %ﬂ:i ‘:Iumher L Change Catalog...
- Hookup Tests Mator Type: I

i Polarity

. Autotune Units [F{ev v]

2. Choose a motor type.

£ Axis Properties - Axis_1

Categories:

- General
= Mator
. Model Dats Source
- Analyzer
- Mator Feedback
- Sealing Motor Type:
Hookup Tests
Palarty Units:
- Autotune
(= Load
PDaaldak Rated Power:

Motor Device Specification

Nameplate Datashest -

<nong>

Rotary Interior Permanent Magnet

Mot Specified

[=]
o

Rotary Induction

Linear Pemmanent Magnet Pals Count f

Nameplate / Dati gy interior Pemanent Magnet
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Table 18 - Compatible Motor Types

Table 18 illustrates the motor types and drives that are compatible.

Motor Type Kinetix 350 Kinetix 5500 Kinetix 5700 Kinetix 6500 | PowerFlex 527 PowerFlex 755
Surface Mount Permanent Yes Yes Yes Yes No Yes

Magnet

Linear Permanent Magnet No Yes Yes Yes No No

Rotary Induction No Yes Yes No Yes Yes

Interior Permanent Magnet No No Yes No No No

76

Notice that the motor information fields are initialized to defaults.

Motor Device Specification
Data Source: INamepIate Datasheet 'J W
<none T g

Mator Type: lRo‘tary Permanent Magnet 'J

Units: Rev

Nameplate | Datasheet - Phase to Phase parameters
Rated Power: 0.0 kW Pole Court: 8
Rated Voltage: 0.0 Volts (RMS)
Rated Speed 0.0 RPM Max Speed: 00 RPM
Rated Cument: 0.0 Amps (RMS) Peak Current: 00 Amps (RMS)
Rated Torque: 0.0 N-m Motor Overoad Limit: ~ 100.0 % Rated

3. Enter the parameter information from the motor Nameplate Datasheet

and click Apply.

Choose Motor NV

When you choose Motor NV as the data source, the motor attributes are
derived from nonvolatile memory of a motor-mounted smart feedback device
that is equipped with a serial interface. Only a minimal set of motor and motor
feedback (Feedback 1) attributes are required to configure the drive.

1. From the Motor dialog box of Axis Properties, choose Motor NV.

32> Axis Properties - Asis 1

Categories:

- General Motor Device Specification
* &7~ Motor
© b Model Dats Sourcs:  [Nameplate Datashest -] FR—
i Motor Feedback Nameplate Datasheet - -
t.- Scaling Catalog Mumber Lhange Latalog
- Hookup Tests Motor Type: i
i+ Polarity ) e —
‘.- Autolune Units: {Rev VJ

2. Choose the Motor Units that are associated with the motor, either Rev
for rotary motor or Meters for linear motor.

No other motor information is needed.

3. Click Apply.
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Configure Motor Axis

Properties

Axis configuration depends on the motor or other device (external encoder, for
example) associated with each axis. This section provides guidelines for
configuring servo motors, induction motors, and external encoder devices.

Configure Servo Motor Axis Properties

Follow these steps to configure servo motor axis properties.

1. In the Controller Organizer, right-click an axis and choose Properties.
2. Select the General category.

The General and Associated Module dialog box appears.

%> Auis Properties - Axis 1 = R =)
Categories:
{Generl] L
- Motor P —
Madel s Corfigration Postion Loop -
Anslyzer Feedback Carfiguration Motor Feedback -
- Motor Feedback o T —_—
Seatrs Application Type Basic -
- Hookup Tests Loop Responss Medum -
Poiarty
Autotune Assigned Group
& Load N
Backissh Motion Group Votion_Group_iD1 =) [
- Compliance Update Period: 60
Friction
Observer Associated Module
Postion Laop —_—
Velocity Loop Module UM_D006 =
- Acceleration Locp Module Type: 2133.D006-ERS3
Toraue/Cument Loop Powes Sinicture 2198-D006-ERS3
- Planner
Homing #ods Number: | =
Actions
- Drive Parameters
Parameter List
= Status
Fauts & Alams
Tag
Puds State: Safety State
Manual Tune Cancel Aop Help

3. From the General pull-down menus, change configuration settings as
needed for your application.

4. From the Associated Module>Module pull-down menu, choose your
Kinetix 5700 drive.

The drive catalog number populates the Module Type and Power
Structure fields.

5. Click Apply.

6. Select the Motor category.
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The Motor Device Specification dialog box appears.

2> Auis Properties - Axis_1 = 5=
Categaries:
- General Molor Device Specification
&
= Oote Sorce:  (Catog Nambar =
B e Catalog Number:  MPF-8310P-M
-~ Scaling
Hookup Tests ST Rotary Pemanent Magnet
Polarty
Atotons Ui Rev
- Load Nameplate / Datasheet - Phase to Phase parameters
Backlash
Compliance Rated Power: 0.7 kW Pole Count 8
Friction Rated Vohage:  460.0 Voks (RMS)
-~ Qbsenver
Postion Loop Rated Speed: 50000 RPM Max Speed 5000.0 RPM
Velocity Loop Rated Curent: 17 Amps (RMS) Peak Curent 502 Amps (RMS)
Acoslerstion Loop B
TormuorCanert Loos Rated Torque: 158 Nem Motar Qverload Limi: ~ 100.0 % Rated
Planner
Horing
- Actions
- Drive Parameters
Parameter List
Status
- Faus & Alams
-Tag
Aods State: Safety State:
o] (o] [ oo | o)

7. From the Data Source pull-down menu, choose Catalog Number.

8. Click Change Catalog.

The Change Catalog Number dialog box appears.

Change Catalog Number

=

Catalog Mumber:
VPL-B1306FC

VPL-B1304E-P
VPL-B1304MC
VPL-B1304M-P
VPL-B1306CC
VPL-B1306C-P

VPL-B1306F-P
VPL-B1651CC
VPL-B1651C-P
VPL-B1651FC

1 narcien

VPL-B1306F-C

Filters
Voltage

Family

Feedback Type

<all>

=] [tz

-] [l

9. Select the motor catalog number appropriate for your application.

To verify the motor catalog number, refer to the motor nameplate.
10. Click OK to close the Change Catalog Number dialog box.
11. Click Apply.

Motor data specific to your motor appears in the Nameplate / Datasheet
- Phase to Phase parameters field.
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12. Select the Scaling category and edit the default values as appropriate for
your application.

42> Auis Properties - Axis 1 o ==

Categores:
— Generl Scaling to Convert Motion from Controller Units to User Defined Units
=} Motor
Mode! Load Type Direct Coupled Rotary
Motor Feedback Transmission
-
Hookup Tests
- Polarity Actuator
Autotune
Load
.- Backlash 10 Milmeter/Fev

1 1
<none:

Compiiance 0
- Friction
Observer Scaling
Position Loop Units: Posion Urits
- Velocity Loop
Accelerstion Loop
- Torque/Cumertt Loop Travel
Homing
Actions 1000.0
Drive Parameters = 5
- Parameter List
Status [T Soft Travel Limis
- Faults & Alams
Tag

Milimeter

Scaling: 10 Fasition Units per 10 Motor Rev

s State Safety State:

13. Ifyou changed any settings, click Apply.

14. Select the Load category and edit the default values as appropriate for
your application.

% fuis Properties - Axis L =3 =R
Categories:
Generl Characteristics of Motor Load
Motor _
Modz! Load Inertia/Mass
Motor Feedback Load Coupiing:
Sealing
] Use Load Rt
Hookup Tests =6 oad st
Polarty Load Ratio 00 Load Inertia/Motor Inertia
Aisline Motor Inertia: 000078 Kam'2
Backlash 0.00078
Compliance
Frction
Observer Inertia/Mass Compensation
Fosition Loop System Inertia 003526187 % Rated/[Rev/s™2)
= Veloaty Loop System Acceleration 2835 9165 5 @100°
Aocslration Loop Rev/s"2 @100 % Rated
- Toraue/Curent Loop
Flamner . 5
- Homing Active Load Compensation
Actions Torque Offset: 00 % Rated
- Drive Parameters
Parameter List
- Status
Faults & Aams
-Tag
Auds State: Sefety State

15. Ifyou changed any settings, click Apply.

16. Select the Actions category.
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The Actions to Take Upon Conditions dialog box appears.

%2 Axis Properties - Axis 1 o e =
Categories:
General Actions to Take Upon Conditions
£+ Motor
Model Stop Action Cunent Decel § Disable
Scaliny
Hockup Tt inveter Overoad Acton:
Polarity
Autotune
Load 5 -
. [DANGER: Modfying Exception
Backiash /8 |Action settings may require
Complance . ~ programmaticaly stopping or
Friction Bxceptions disabling the as to protect
Observer Exception Condition Action - personnel, machine, and property.
Postion Loop Brake Slip StopDrive =l Iefer to user manual for addtional
- Vielocity Loop Bus Capacitor Module Failure StopDrive - information.
. Acceleration Loop Bus Overvoltage Factory Limit StopDrive -
... Torque./Current Loop Bus Power Blown Fuse StopDrive -
.. Planner Bus Power Loss StopDrive =
- Homing Bus Power Sharing StopDrive -
o Bus Regulator O Faclory Limit | StopDrive =
- Drive Parameters Bus Undervoltage Factory Limit StopDrive -
.. Parameter List Bus Undervoltage User Limit StopDrive -
. Status Cenverter AC Power Loss StopDrive -
... Faults & Alamns Enable Input Deactivated StopDrive -
e Tag Excessive Position Error StopDrive =l ~
s State Safety State

17. Select the Parameter List category.

The Motion Axis Parameters dialog box appears.

£ fuis Properties - fods 1 =0 ECH =5

Categories
— General Motion Axis Parameters

- o ParamterGrou:
- Motor Feedback
Scaling Name | value Unit -
Hookup Tests AccelerationFeediorwardGan 0.0[% (=]
-~ Polarty AccelerationLimit 3392.2446 | Position Unils/s"2 |
Atotune ActuatorDiameter 1.0
Load unt Hilimeter
i~ Backlash ActuatorLead 10
Compliance ActuatorLeadUnit Hilimeter/Rev|
- Friction ActuatorType <nones|
fo Observer AverageVelocityTimebase 0.25[s
- Posttion Loop BacklashC: Window 0.0[Position Units
Velocity Loop Offset 0.0 Position Units
Acceleration Loop 0.0|Position Units
-~ Torque/Cumert Loop BrakeTestTorque 0.0[% Wotor Rated
Planner C imit 0.0|s
Homing E Offset ous
. Actions E Offset g
Drive Parameters B - Normal
ConversionConstant 1000000.0 | Mation Counts/Postion Units
- Status DecelerationLimit 3302.2446 | Position Unils/s*2
~ Faults & Alams Feedbacki AccelFiterBandwidth 0.0[Hz
Tag __|FeedbackiAccelFiterTaps. 1|# of Delay Taps -
Aodis State: Safety State:

18. Click OK.

Configure Feedback Only Axis Properties

To create your external encoder module and configure feedback-only axis
properties if you are using the 842E-CM integrated motion encoder on the

EtherNet/IP network, see Example 7: 842F-CM Integrated Motion Encoder
with Master Feedback on page 189.
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Configure Induction Motor Axis Properties

The Kinetix 5700 servo drives support the basic volts/hertz frequency control
method.

Follow these steps to configure induction motor axis properties.

1. In the Controller Organizer, right-click an axis and choose Properties.
2. Select the General category.

The General dialog box appears.

2 Juds Properties - Axis 1 = 2=
Categories
R General] General
* - Motor e —
... Modsl #ods Corfiguration Frequency Control -
* ... Scaling Fesdback Configuration MNoFeedback ]
Hookup Tests
Folarty
Flanner
Frequency Cortrol
* - Actions Assigned Group
Drive Parameters —
Parameter List Mtion Group WMetion_Group_101 5 ()
- Status Update Period 60
- Faults & Alamns =
- Tag Associated Module
Modue: UM_D00§ -
Module Type: 2138-DO0G-ERS3
Eore i 2138 DO0-ERS3
#ods Number. 1 -
Auds State: Safety State:
2l Tune [ ok | [ cancel | [ oy | [ Hep

3. From the Axis Configuration pull-down menu, choose Frequency
Control.

4. From the Module pull-down menu, choose the drive to associate with
your Frequency Control axis.

The Module Type and Power Structure fields populate with the chosen
drive catalog number.

5. Click Apply.
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0 Drives

6.

Select the Motor category.

% Auis Properties - Auis 1 = ===
Categaries:
~General Motor Device Specification
T Model Data Source: Mameplate Datashest -
- Sealing r—— o
Hookup Tests —
- Polarity e Tipes Rotary Induction -
Flanner T =
Frequency Certrol e Rev
- Actions Hameplate / Datasheet - Phase to Phase parameters
Drive Parameters
- Parsmeter List Rated Fower: 0.0 kw Pole Court 4
Status Rated Vottage: 00 Valts (RMS) Rated Frequency: 60.0 Hertz
Faults & Alams
Tag Rated Speed 0.0 RPM Max Speed: 0.0 RPM
Rated Curent: 0.0 Amps (RMS) Peak Curent: 0.0 Amps (RMS)
Motor Overioad Limit:  100.0 % Rated
Auds State Safety State
Janual Tune oK Cancel App Help

10.
11.

From the Data Source pull-down menu, choose Nameplate Datasheet.
This setting is the default setting.
From the Motor Type pull-down menu, choose Rotary Induction.

From the motor nameplate or datasheet, enter the phase-to-phase values
for your motor.

Click Apply.

Select the Frequency Control category.

3% Axis Properties - Axis_1 = 2=
Categories:
General Frequency Conirol
Motor
o Frequency Control Method: [ Basic Volts/Hedz -

Scaling Basic Volts/Hertz

Hockup Tests

Polarty Maximum Voltage a0 Voks (RMS)

Planner Maximum Frequency:  130.0 Hettz

e Break Voltage: a0 Voks (RMS)

Drive Parameters Break Frequency: 300 Hetz

Parameter List Start Boost 85 Volis (RMS)

Status

Fauits & Alams Run Boost a5 Voks (RMS)

Tag

Limits
Velocity Limit Postive: 0.0 Fastion Linits/s
Velocity Limit Negative: 0.0 Fastion Linits/s
Acceleration Limit a0 Posttion Units/s"2
Deceleration Limi: 00 Fastion Linits/s"2
s State: Safety State

12. From the Frequency Control Method pull-down menu, choose the

method appropriate for your application.

This example uses the Basic Volts/Hertz method.

13. Enter the nameplate data for your motor in the Basic Volts/Hertz fields.

14. Click Apply.

15. Select the Parameter List category.
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Information

Assign Motor Feedback

Configure Integrated Motion Control Using Kinetix 5700 Drives  Chapter 2
The Motion Axis Parameters dialog box appears.
2> fods Properties - Axis 1 =8 EoN =)
Categories:
— General Motion Axis Parameters
£ Motor
. Model Parameter Group: Al - \ssociated Page...
Scaling
Hookup Tests Name o | Value Unit -
Polarity imit 0.0 |Position Unitsis"2
Planner ActuatorDiameter 1.0
i Frequency Control ActuatorDiameterUnit Milimeter E
Actions ActuatorLead 1.0
i Drive Parameters ActuatorLeadUnit Wilimeter/Rev
B ActustorType <none:
L Status AverageVelocity Timebase 0.25|s
Faults & Alarms BrakeSlipTolerance 0.0 |Position Units
i Tag B 0.0 |% Motor Rated
_I_BreakFrBuuenw 20.0[Hz
Break\Votage 0.0 Voks (RMS)
CoastingTimeLimit 00|s
ConversionConstant 1000000.0  Motion Counts/Position Units
imit 0.0 |Position Unitsis"2
Fi Basic
FluxCurrent 0.0|Amps (RMS)
Ri equency 80.0 |Hz
RatedSlipSpeed 1300.0 |RPM
0.0 {Ohms
|| inverteroveriadAction <none; -
Ao State: Safety State:
Manwal Tune... OK Cancel Aoply Help

16. Enter values for the SkipSpeed1 and SkipSpeedBand parameters.

17. Click OK.

The Motor Model category displays more information that is based on the
motor type you select.

The asterisk next
to a category
means that you
have not applied
changes.

@ Axis Properties - Axis 1

Categories:

i~ General
= Motor

# i Motor Feedback
Scaling

- Hookup Tests

... Polarity

MD‘UHE

* 0. Load

Paosition Loop
- Velocity Loop
- Aeceleration Loop
- Torque/Cument Loop
- Planner
. Homing
.. Actions

Motor Model Phase to Phase Parameters

Torque Constant (K):
Voltage Constart {Ke):
Resistance (Rs):
Inductance {Ls):

Flux Saturation Profile

Pz Saturation @ 12.5%:
Pz Saturation @& 25.0%:
e Saturation @ 37.5%:
Fuee Saturation @ 50.0%:
Pz Saturation @& 62.5%:
e Saturation @ 75.0%:
Fuee Saturation @ 87.5%:
Pz Saturation & 100°%:

1124 N-m/Amps(RMS)
67.89639 Volts(RMS)/KRPM
15.0 Ohms

0.093 Henries

340 % Nominal Inductance
85.0 % Nominal Inductance
75.0 % Nominal Inductance
640 % Nominal Inductance
54.000004 % Nominal Inductance
45.0 % Nominal Inductance
35.0 % Nominal Inductance
35.0 % Nominal Inductance

e If the motor data source is Catalog Number, this information is
populated automatically.

e If the motor data source is Nameplate Datasheet, this information must
be entered manually, or by running the optional Motor Analyzer.

e If the motor data source is Motor NV, this dialog box is blank.

What appears on the Motor Feedback dialog box is dependent on what you
select on the General dialog box for Feedback Configuration.
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The Motor Feedback dialog box represents the information for the feedback
device that is directly coupled to the motor. This dialog box is available if the
feedback configuration that is specified on the General dialog box is anything
other than Master Feedback.

If the motor that you select has Catalog Number as the data source, all
information on this dialog box with be entered automatically. Otherwise you
have to enter the information yourself.

Motor Feedback Device Specification

Device Function: Mator Mourted Feedback Parameters...

Feedback Channel: Feedback 1
Type: Hiperface
Units: T

Attributes that are associated with the Motor Feedback dialog box are
designated as Feedback 1.

Commutation

Offset: chﬂ Alilned:n: Degrees e T e
Polarity: Motor Offset k

Self-Sense

If a permanent magnet motor is selected from the Motion Database, the
Commutation Alignment is set to Controller Offset. However, if a permanent
magnet motor is specified from Nameplate Datasheet, you must specify the
Commutation Alignment method. The default is set to Not Aligned.

Table 19 - Commutation Alignment Settings

Type Description

Not Aligned Not Aligned indicates that the motor is not aligned, and that the
Commutation Offset value is not valid. If the Commutation Offset is not
valid, the drive cannot use it to determine the commutation angle. Any
attempt to enable the drive with an invalid commutation angle results in
a Start Inhibit condition.

Controller Offset Controller Offset applies the Commutation Offset value from the
controller to determine the electrical angle of the motor.

Motor Offset The drive derives the commutation that is offset directly from the motor.

Self-Sense The drive automatically measures the commutation that is offset when it

transitions to the Starting state for the first time after a power cycle. This
setting generally applies to a PM motor equipped with a simple
incremental-feedback device.

In most cases, the Commutation Alignment is set to Controller Offset and the
Commutation test is run during commissioning to determine the
Commutation Offset and Polarity.

See the Integrated Motion Reference Manual, publication MOTION-RMO003,
for complete descriptions of the axis attributes.
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Configuring the Load
Feedback

actuator.

The Load Feedback category contains the information from the feedback
device that is directly coupled to the load-side of a mechanical transmission or

Load Feedback Device Specification

Device Function:

Load-Side Feedback

Feedback Channel: Feedback 2
Type: Specii »| ¥ Device Type cannot be configured until

. ’Not ied ] feedback device is defined for this Feedback
Units: ’F{ev v] Channel in Associated Module.

Define feedback device.

For your convenience, you can use this link /
to the Module Properties dialog box for the
associated drive.

The Load Feedback category is available if the Feedback Configuration that is
specified on the General dialog box is Load or Dual.
Load Feedback Device Specification

Device Function: Load-5ide Feedback

Feedback Channel: Feedback 2
Type: [ Not Specified -
Units: [Flev ,]

Attributes that are associated with the Load Feedback category are designated

Feedback 2.
@ Axis Properties - Axis 1

Categories:
..... General Load Feedback Device Specification
& I'v'I?tor Device Function: Load-Side Feedback
H i Model

- Motor Feedback Feedback Channel: Feedback 2
* i
Load Feecback Type:

- Sealing
Hookup Tests

Units: Rev =

Unlike the Motor Feedback category, you must explicitly enter load feedback-
device information on the Load Feedback category, including the Feedback
Type. This entry is required because the Load Feedback device is not built into

the motor.

Default values are displayed based on the Feedback Type selected.
Hiperface

Cycle Resolution: 1024 Feedback Cycles/Rev
Cycle Interpolation: 2048 Feedback Courts per Cycle
Effective Resolution: 2097152 Feedback Courts per Rev

Incremental

Startup Method:
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Configuring the Master
Feedback

Create Reports

86

The Master Feedback category is available if the Feedback Configuration that
is specified in the General category is Master Feedback. The attributes that are
associated with the Master Feedback category are associated with Feedback 1.

Again, like the Load Feedback category, you must enter all information.

3% Axis Properties - Axis_1 = &=
Categories
General Master Feedback Device Specification
Master Feedback| ) —
S Device Function: Master Feedback Farameters...
Hookup Tests Feedback Channel Feedback 1
Folarty Type: Hiperface -
Horming ] —_—
Actions Units: = -
Drive Parameters Hiperface
;arameter List Cycle Resolution: 1024 Feedback Cycles/Rev
tatus
Fautts & Alams Cycle Intemolation: 2048 Feedback Courts per Cycle
Tag Effective Resolution 2097152 Feedback Counts per Rev
Startup Method Aosolte -
Tums: 1
fuds State Safety State:

To verify that motor and feedback device are functioning properly, download

to the controller, and continue on to Hookup Tests Dialog Box on page 234.

The Logix Designer application lets you print various reports.

1. Right-click Controller Tags, MainTask, MainProgram, Module
Properties, Axis, Add-On Instructions, or Data Types and choose Print.

=3 Motion Groups L Motion_Gro
(% Motion_Group_101 3 Motion_Giro
(=45 Ungrouped Axes Motion_Gro
jas + Motion_Gro... | L
N Motion_Gro.
- 5'85:3 Types Monitor Axis Tag Motion_Gro.
User-De "
Motion_Giro.
---C@,Strmgs Fault Help _mf
CRAdd-On  Clear s Faults T
-, Predefir —
O Module % Cut Ctrl+X L :ot!en_gro.
[ Trends Copy Ctrl+C (+] Motion_(Gro.
+| Motion_Gro..
T, Logical Mo Paste Crl+V .
2-E91/0 Configy Pl e +-Motion_Gro..
@B 1756 Ba +-UM_Converter:S
- %9011 Motion Direct Commands... -+ UM_DOUE:S
8011 Manual Tune.. * Em—gxig
+ 2
E_ Zileilery Motion Generator... ]
el Axie 1.
B e Cross Reference Ctrl+E
Description
e [ Print & Tags- CerlsP
Safety State .
e Properties Alt+Enter

2. On the Print dialog box, select Adobe PDF and click Print Options.

Print Optionz...
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x15 Configuration:
pplication Type:
1on Group:

ted Power:

3. Check the Include Special Properties and Advanced List to see all

Nameplate / Datasheet - Phase to Phaae f{i‘:"lmlﬁ‘ﬁ

information.
rPn'nl Options —— —_‘ R u‘
Categories:
- General Change Tag Listing print preferences
- Diata Type Listing Tag Listing
- Tag Listing®
-+ Module Properties Listing Sort By [ Include Unused Tags, Structure Members, and
- Add-On Instruction Listing @ Name Ay Bements
! [ Ladder Listing ©) Scope Include Special Properties
T i [¥] Advanced List
| & SE&FE:_”CD‘W Include Cross Reference vane \
| ing /| Bxpand Data Types
: [T Exact Match
Fant./Cal
| | =-FED Eisting i Sxpand Arays
| L. Font/Colar Print Pass-Through Descriptions
y = S?n.ldured Text Listing Edit/Monitor Tags Wind: i
I i Font/Color
[ Value/Farce Mask [ Style
[ Alias For Description
[ Base Tag Type
| [] Bdemal Access [ Constart
Hl
i
i |
= o] [omm ] oo ) [t
=
Figure 4 - Axis Tag Report Example
Posifion Loop Feedback Confisuration® Motor Feedback
Basic Loop Response: Medium
Motion_Group_101 Update Penod: 2.0
UM D006 Module Type: 2198-DN)06-ERS3
2198-D006-ERS3 Azas Number: 1
Nameplate Datashest Catalog Number: “nome=
Fotary Induction Ulmits: Rev
L Pole Count: 4
0.0 Volts (RMS) Rated Frequency: 60.0 Hertz
0.0FPM Max Speed: 0.0FPM
0.0 Amps (EMS) Peak Current: 0.0 Amps (EMS)
Motor Overload Timit: 100.0 % Rated
0.0 Amps (RMS)
1800.0 RPM
1800.0 BEPM
0.0 Ohms
0.0 Qs
Hiperface Units: Rev
1024 Feedback CyclesRev Cycle Interpolation: 2048 Feedback Counts per Cycle
2097152 Feedback Counts per Rev
Absohrte Thurns: 1
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You can also right-click a controller, communication module, and any motion
module to print the Module Properties you have configured.

» SETT Master Feegback UEVICE: <none =
“_J MNew Module...

Discover Modules...

Cut Ctrl+X
Copy Ctrl+C

Paste Ctrl+V

Delete Del

Cross Reference Ctrl+E

Launch RSMetWont
Audit Network

Properties Alt+Enter

Print & Module Properties...  Ctrl+P ||_

[—
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Configure Integrated Motion Using a
PowerFlex 755 Drive

This chapter provides procedures on how to configure Integrated Motion on
the EtherNet/IP network control by using a PowerFlex” 755 Embedded

EtherNet/IP drive.

Topic Page
About the PowerFlex 755 Drives 90
Add a PowerFlex 755 Drive 91
(reate an Axis for a PowerFlex 755 Drive 98
Configure Axis Properties 106
Select the Motor Data Source m
Feedback Configuration Options for the PowerFlex 755 Drive 17
Digital I/0 Status Indicators 120

IMPORTANT  When you perform an import/export on a project in the RSLogix 5000°

software, version 19 or earlier, the axis absolute position is not recovered on
download to the controller.
See Absolute Position Recovery (APR) on page 270.
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About the PowerFlex 755
Drives

90

Integrated Motion on the EtherNet/IP network supports closed loop servo
drives and frequency drives. The PowerFlex 755 drive contains an EtherNet/IP
adapter that is embedded on the main control board. The PowerFlex 755 drives
support Position Loop, Velocity Loop, Torque Loop, and Frequency Control
axis configuration types.

The PowerFlex 755 drive has five option ports that can accept a combination of
options for control, communication, I/O, feedback, safety, and auxiliary
control power.

Revision 12 of the PowerFlex 755 drives firmware provides new Input and
Output attributes that the axis supports. The attributes are as follows:

e AnalogInput 1
e Analog Input 2
e Analog Output 1
¢ Analog Output 2

Digital Inputs

Digital Outputs

This embedded adapter lets you easily configure, control, and collect drive data
over Ethernet networks. The drive can operate also in the integrated motion
mode or the existing I/O mode.

When a PowerFlex 755 drive is used in Integrated Motion on EtherNet/IP
mode, the Logix controller and Logix Designer are the exclusive owners of the
drive (same as Kinetix®). An HIM or other drive software tools, such as
DriveExplorer™ and DriveTools™ SP, cannot be used to control the drive or
change configuration settings. These tools can only be used for monitoring.

See these publications for more information:

o PowerFlex 750-Series AC Drives Programming Manual,
publication 750-PM001

e PowerFlex 755 Drive Embedded EtherNet/IP Adapter User Manual,
publication 750COM-UMO001

e Integrated Motion on the EtherNet/IP network Reference Manual,
publication MOTTON-RMO003, for information about what attributes
are replicated in the drive
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Add a PowerFlex 755 Drive

There are six PowerFlex 755 Ethernet drives that you can configure for
Integrated Motion on the EtherNet/IP network.

TIP When you add drive modules for a SERCOS network, you see the power
structures and catalog numbers. With Integrated Motion on the EtherNet/IP
network, you assign the power structure later in the configuration process.

See Assign a Power Structure on page 96.

Follow these instructions to add the PowerFlex 755 drive to your project.

1. Right-click the Ethernet network (node) and choose New Module.

=83 1756 Backplane, 1756-A10

& Ethernet

{2 [0] 1756-L7L PowerFlex_Trial_Project

=0 W(1] 1756-ENZT EN2T to_PowerFlex 755

[ NewModule... ~
Discover Modules...

4 Cut Ctrl+X

Copy Cirl+C
Paste Cirlsy
Delete Del
CrossReference  Ctrl+E

Launch RSNetWonx

Audit Network
Properties Alt+Enter

Print 3

2. Clear the small ‘select all’ checkboxes, Module Type Category, and

Vendor Filters.

3. In the Module Type Vendors Filters window, check Allen-Bradley.

4. In the Module Type Category Filters window, check Drive.

Select Module Type

Catalog | Module Discovery I Favorites

Enter Search Text for Modtie Type... Clear Filters Hide Filters &
Module Type Category Fiters o Module Type Vendor Fitters it
[] Digtal | Alen-Bradley El
[F] DPIto DLR Ethemet/IP 7] Endress+Hauser
[C] DPIto EtherNet/IP [C] FANUC CORPORATION
Drive ~|[[] FANUC Robotics America -
< | 1 2 q | [ +
w Catalog Number Description Wendor Category g
PowerFlex 755-EENET AC Drive Allen-Bradley Drive
PowerFlex 755-EENET-CM  PowerFlex 755 AC Drive via Embedded Ethemet - CIP Allen-Bradley Dirive, Mation
PowerFlex 755-EENET-C... PowerFlex 755 AC Drive via Embedded Ethemet - CIP Allen-Bradley Drive, Mation
PowerFex 755-EENET-C... PowerFlex 755 AC Drive via Embedded Ethemet -CIP ... Allen-Bradley Safety, Drive, Motie|_|
PowerFlex 755-ENETR AL Drive Allen-Bradley Drive il
- ln_ e mno_ N M v .
143 of 432 Medule Types Found
[ Close on Create [ Create ] [ Close ] [ Help ]

S. Choose the drive and click create.
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6. Type a Name for the module

General” | Connection | Time Sync | Module Info [ Intemet Protocol | Port Corfi | Associated Axes | Power | Digial Input |+ | »
Type: PowerFlex 755-EENET-CM PowerFlex 755 AC Drive via Embedded Ethernet - CIP ..
Vendor: Allen-Bradey
Parent: ENZT_to_PowerFlex_755 Ethernct Address
Name: Example_Drive ©)Private Network: 192,168,
Description: - (@ IP Address:
- () Host Name: I
Module Definition
Revision: 11.001
Electronic Keying: Compatile Module
Connection Hotion
Power Structure: <nane
Status: Creating OK | [ Caned | [ Hep

7. Type a description, if desired.
8. Assign an EtherNet/IP address.

See these manuals for information about how to configure IP addresses:

o PowerFlex 755 Drive Embedded EtherNet/IP Adapter User Manual,
publication 750COM-UMO001

¢ Ethernet User Manual, publication ENET-UMO001
9. Under Module Definition, click Change.

Module Definition

Revision: 11.001

Electronic Keying: Compatible Module
Connection: otion

Power Structure: <none:

The Module Definition dialog box appears.

r Madule Definition u‘
Peripheral Devices Revision: 1 - 001 =
S Electronic Keying | Compatible: Modue -
Connection: [ Mation A ]
Power Structurs Icmone> -2 ]
Verify Power Rating on Connection

[ ok | [ Gameel | [ Heb

ATTENTION: The electronic keying feature automatically compares the
expected module, as shown in the configuration tree, to the physical module
before communication begins.
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10. From the Electronic Keying pull-down menu, choose an option.

either "Exact Match’ or “Compatible Keying"

C ATTENTION: When using motion modules, the electronic keying must be
Never use "Disable Keying™ with motion modules.

Select a Peripheral Feedback Device and Slot Assignment

Feedback devices on the PowerFlex 755 drives are called peripheral devices.
You must assign the port/channel for each device you are using.

Follow these steps to select a feedback device.

1. Right-click on the device and choose New Peripheral Device.
(Module Definition S S

Peripheral Devices: Revision: 11 - 001

I M FowerFlex_7555ds 1 r
R R T Module ']
Mew Peripheral Device... E
kr‘llotion v]
Power Structure: [(nane;- = ]

Verify Power Rating on Connection

[ ok | [ camced | [ Hep

The peripheral device refers to the type of feedback device you are using
with the PowerFlex 755 drive.

2. From the Port pull-down menu, choose the appropriate port/slot.

rF'er'ipheral Device Definition @1
Pot:
Peripheral Device: [mane) ']
[ ok | [ camce | [ Hep |

3. From the Peripheral Device pull-down menu, choose the appropriate

catalog number.
II—Peripheral Device Definition &11

Pot:

Peripheral Device: [mme) Y]
<none>
20-750-DENC-1
20-750-UFB-1

[ ok | [ caesl | [ Heb |
4. Click OK.
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The device is added. Notice that the feedback device appears.

r -
Module Definition* - X
Peripheral Devices: Revision: 1 - 001
= PowerFlex_755Axis_1 ;
s = = Blects E -
W, 55 e en ronic Keying [Compatinle Module J
Connection: [Mnmun ']
Power Structure: [Q"mne> v]
Verify Power Rating on Connection
[ ok | [ canced | [ Hep

If your project includes a PowerFlex 755 drive with CM in the catalog number,
you can also select an I/O card for the peripheral device on port 7.

IMPORTANT  You must select a revision of 12 or later for the module definition revision to
add an I/0 card to port 7 as a peripheral device.

1. From the Revision pull-down menu, choose 12.

F B
Module Definition® ==
Peripheral Devices: Revision: 001

EI.EE?-E?I;‘K;E;—ENC-'I Blectronic Keying: 1? Module -
Connection: 2 -

Power Structurs: i Nomal Duty, Standard -
[#] Verify Power Rating on Cor 5
6
7
8
] i
[ ok | [ cancd | [ Hep |

2. Right-click on the device and choose New Peripheral Device.
Module Definition* [F==)

Peripheral Devices: Revision: 12 - 001

=& . . :
Bl e Mew Peripheral Device... g [Compahble Module v]
Connection: [ Motion - ]
Power Structure: 200V, 4.8A, Nomal Duty, Standard  ~ |

Verfy Power Rating on Connection

ok | [ Cacsl | [ Hebp
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3. From the Port pull-down menu, choose Port 7.

rPeripheraI Device Definition u1
Port:
Peripheral Device: g - ]
—
o ] [ comel | [ reb |

IMPORTANT  For the I/0 card Peripheral Device selection: the 20-750-11xx card supports
the configuration of four digital inputs, while the 20-750-22xx cards support
the configuration of eight digital inputs. Once you select the Peripheral
Device, the Digital Inputs tab allows for configuration of the specified digital
inputs.

4. From the Peripheral Device pull-down menu, choose the appropriate
catalog number.

This example uses 20-750-2262C-2R.

-
Penpheral Device Definition u

Port:

Peripheral Device: [c:rme> v]

<none >
20-750-DENC-1
20-750-ENC-1
20-750-UFB-1
20-750-1132C-2R
E} 20-750-1132D-2R
20-750-1133C-1RIT
20-750-2262D-2R

20-750-2263C-1R.2T

5. Click OK.

The device is added. Notice that the feedback device appears.
Module Definition* - =)

Peripheral Devices: Revision: 12 - 001 =

SR Test_dive 5

4 20-750-ENC-1 Electronic Keying: [[‘ ible Module v]
*720-750-2262C2R)  Connection: [Motion -
Power Structure: [ZDD'V 4 8A, Normal Duty, Standard ']

Verify Power Rating on Connection

[ ok | [ camcel | [ Hep
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Assign a Power Structure

When you select a drive catalog number, you are specifying only a class of
drives. You must assign the appropriate power structure that you have installed.
You can locate the power-structure reference numbers in these ways:

e On the actual product, usually on the right side of the drive

o In the device documentation

¢ On a purchase order

Follow these instructions to complete the drive configuration.

1. From the Power Structure pull-down menu, choose the appropriate
power structure.

Module Definition* [
Peripheral Devices: Revision: 11 - 001
- PowerFlex_755/ds_1 e ;
"Bl *4 20-T50-ENC-1 Blectronic Keying: [Compatlble Module Y]
Connection: [ Mation 7 ]
Power Structure: [mone> - ]
Verify P Rati Cor “none -
L] Verty Power Raing on Cor S5TE% 2. Nomal Duty, Compact
200V, 4.3, Heavy Duty, Compact by E‘

200V, 4.8A, Heavy Duty, Standard
240V, 4.2A, Nomal Duty, Compact
240, 4. 24, Nomal Duty, Standard
240V, 424, Heawy Duty, Compact
240V, 4.2A, Heavy Duty, Standard
400V, 2.1A, Nomal Duty, Compact
400V, 2.1A, Nomal Duty, Standard y

2. Click OK.

If you go to the Associated Axis tab before you click OK and close the
Module Properties dialog box, the option to create an axis is unavailable.
Once you exit the dialog box, you can return to the Associated Axes tab
and create an axis. You can create an axis also by right-clicking the
Motion Group in the controller organizer.

See Create an Axis for a PowerFlex 755 Drive on page 98.
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IMPORTANT  When you change the major revision on the PowerFlex 755 drive, change the
power structure, or change the peripheral feedback device, the axis is no
longer associated with the modules.

When you change parameters, other related parameters change as well.

F B R
RSLogix 5000 - — — it

These changes will cause module data types and properties to change.
;_!l Data will be set to default values unless it can be recovered from the existing module properties.
Verify module properties before Applying changes.

Change module definition?

Love J[ we |

This message always appears after you have changed a configuration.
This message is a reminder that when you change the power structure
the identity of the drive changes. If your drive is associated to an axis and
you change the power structure, the axis is disassociated.

Even though a feedback card has been selected, the drive is not
configured. You must associate the axis first, and then you have the
options to configure a feedback module.

,

General® | Connection® | Time Sync™ I Module Info™ I Intemet Pratocal” | Port Configuration™ | Associated Axes” I Power® I Digtal | * | *

Type: PowerFlex 755-EENET-CM PowerFlex 755 AC Drive via Embedded Ethernet - CIP ...
Vendor: Allen-Bradley
Parent: EN2T_to_PowerFlex_755 Ethernet Address
MName: PowerFlex_755_Axis_1 () Private Network: 192.168.1.
Description: > @) IP Address:
- () Host Name:
Module Definition
Revision: 11.001
Electronic Keying: Compatible Module
Connection: HMotion
Power Structure: 200V, 4.8A, Normal Duty, ...
Status: Creating [ QK ] [ Cancel ] [ Help

3. On the General Tab, click OK to apply the changes.
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Create an Axis fora
PowerFlex 755 Drive

98

Once you have added a drive, selected the power structure, and assigned a
feedback device, you can create and configure an axis. You must apply the
changes and exit the Associated Axis dialog box before the option to create an
axis becomes available.

There are two approaches that you can take to create and configure an axis. You
can create an axis first and then add the axis to your motion group, or you can
create your motion group and then add an axis. The procedure that is outlined
in this section takes the approach to create your axis first, configure the axis,
and then add it to your motion group.

Follow these steps to create an axis.

1. Double-click the drive in the Controller Organizer.
2. Click the Associated Axes tab.
3. Click New Axis.

5| Module Properties: EN2T_to_PowerFlex 755 (PowerFlex 755-EENET-CM 11.001) =8 Eoh ===
‘ General | Connection I Time Sync I Madule Info I Intemet Protocol | Port Configuration | Associated Axes | Power I Digital Input I ilaats
Axis 1: [<none> '] [ MNew A:us&‘l
Motor Feedback Device: [ <none ']
Load Feedback Device: [ <none ']

TIP  You can also create an axis directly off the Motion Group in the controller
organizer.

A CONUAID.
RO SERVO.

A0 SURVO DRIV
A5 GEMEFIC.

A5, GANERIC, DRIVE
AT O DRVE 7.
RO, VRTUAL

Mew Tag ]
=
Help
Usage <coriroller
Type: Base =] [ Connection
Alizs For. -]
Deia Type:  AXIS_CIP_DRIVE D
Farameter
Connection =
Scope: 0 PowerFlex_Trial_Project -
=
Brems Read/Wite
Style
[T Constant
Sequencing
[] Open AXIS_CIP_DRIVE Corfiguration
Open Parameter Connections

4. Type the name.
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5. Type a Description, if desired.
The fields in the next steps are automatically entered for the
AXIS_CIP_DRIVE data type.
6. Change the Tag Type, Data Type, Scope, and External Access, if needed.
7. Click Create.
For more information about External Data Access Control and

Constants, see the Logix5000™ Controllers I/O and Tag Data
Programming Guide, publication 1756-PM004.

3% Auis Properties - PF_755_Asis 1 = | ]
Categories:
+ General
=1~ Motor —_—
- Model o Configuration Postion Loop -
Analyzer Feedback Corfiguration Motor Feedbacic -

- Motor Fesdback oo T —_—
o Application Type Basic -
Hookup Tests Loop Responss Medium -

- Polarty
Autotune Assigned Group

=~ Load (1
.- Backlash FrmEz (boton -] (=)
i.-Compliance Updats Period 20
f..- Observer

pamcellcop Assodiated Module

~Velocty Loop —
T Eranlies Modue: PowerFlex_755_Aris_1 -
Planner Modue Type PowerFlex 755-EENET-CM

A f=lEos Fri=Grans 200V, 4.8A, Nomal Duty, Standard
Actions ST TR
Drive Parameters Aois Number: 1 he

- Parameter List
Status
Faults & Alamms.

~Tag

fuis State
Wanual Tune... ok | [ Camest | [ moy | [ Hen

The axis parameters that you configure on the General dialog box result in the
presentation of attributes and parameters that are available for the combination
of your selections.

IMPORTANT  The AXIS_CIP_DRIVE axis properties dialog boxes appear or disappear
depending on the Axis Configuration, except for Tag, Status, Faults,
Dynamics, and Homing, they are always present.
Optional attributes that are related to each integrated motion axis you create
come and go based on what combination of axis characteristics you define.

Axis Attributes control modes are either Required, Optional, or Conditional.
Elements of the General dialog box depend on the control mode you select.
The Axis Attribute determines the usage definition internally.

See the Integrated Motion on the EtherNet/IP Network Reference Manual,
publication MOTTON-RMO003, for complete information on the Axis
Attributes and Control Modes.
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Map the PowerFlex 755 Drive Port Assignment to the Axis

Follow these instructions to map the drive port to the axis.

1. Go the Module Properties of the drive.
2. Click the Associated Axis tab.

% | Module Properties: ENZT_to_PowerFlex_755 (PowerFlex 755-EENET-CM 11.001) =R =R

| General I Connection | Time Sync | Module Info | Intemet Protocol | Port Configuration | Associated Axes™ | Power | Digital Input | * | *

Asds 1: [PF_ais_1 v ] [ewas... |
Motor Feedback Device: I <none: - J
Load Feedback Device: I <none: - J

Axis 1 on the Associated Axes tab in Module Properties corresponds to
the Axis 1 listed on the General tab on the Axis Properties, see step 2 on

page 98.

Associated Module

Maodule: I PowerFlex_755_Axis_1 - ‘
Module Type: PowerFlex 755-EENET-CM

Power Structure: 200V, 4.8A, Nomal Duty, Standard
Pods Number: I1 v]

For more detailed examples, see Axis Configuration Examples for the
PowerFlex 755 Drive on page 193.

3. Click OK.

Establish Feedback Port Assignments for the PowerFlex 755 Drive

There are two ways to establish the drive/axis associations.

e The first way is to assign the drive to the axis on the Associated Axis tab
in the Module Properties dialog box.

o The second way is to assign the axis to the drive on the General

Category dialog box.
Unlike a Kinetix 6500 drive where the motor feedback association is
automatic, you must manually establish the motor feedback (Port/Channel)

assignment for the PowerFlex 755 drive.

Follow these instructions to associate an axis to the drive by using the Module
Properties dialog box for the drive.

1. Right-click the PowerFlex 755 and choose Properties.
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2. Click the Associated Axes tab.

| Module Properties: EN2T_to_PowerFlex_755 (PowerFlex 755-EENET-CM 11.001) [=n Ech =<
General |Cur|r|ediur| ITime Sync I Module Info I Intemet Protocol | Port Corfiguration ‘ Associated Axes | Pawer | Digital Input I i uke
Axis 1: [PF_Ams_l '] E] [ MNew Axis... I
Motor Feedback Device: l <none: 'l
Load Feedback Device: l <none> 'I

3. From the Axis 1 pull-down menu, choose the axis to associate the drive
to.

When you select the axis, the power structure of the drive is verified. If
you have not assigned a power structure, this message appears on the

General dialog box.

¥ Unable to perfom calculations in zods until Power
Structure is defined for Associated Module.
Diefine power structure.

Click the hyperlink to go to the Module Properties dialog boxes for
the drive so you can assign a Power Structure.

This message means that without fully defining the drive with a power
structure the default configurations cannot be computed.

See Assign a Power Structure on page 96.

4. From the Motor/Master Feedback Device pull-down menu, choose the
port and channel combination that is applicable to your hardware
configuration.

In this case, Port 4 Channel A is associated with the Motor Feedback
device.

# | Module Properties: EN2T_to_PowerFlex 755 (PowerFlex 755-EENET-CM 11.001) ol = )

Genersl | Connection I Time Sync | Module Info I Intemet Protocol I Port Corfiguration | Associated Axes™ | Power I Digital Input | * | *

Axis 1: [PF_sas_1 w) [ [vewass... |

Mator Feedback Device: [(nme) v]

<NONE >
Load Feedsack Devc:

The following message appears on the Motor Feedback dialog box if you
have not assigned the feedback device on the Module Properties dialog
box of this drive.

£ Avis Properties - PF_Auis 1 o e =]
Categories
Goneral Motor Feedback Device Specification
=5 Motor
o Device Function: Motor Mounted Feedback
L. Analyzer Feedback Channel: Feedback 1
ype = ype cannct be configured unti
- Scaling Mot Specfied feadback device is defined for this Feedback
- Hogkup Tests Unis: Channelin Associated Module:
Pola Define feedback device

(lick the link to define the feedback device. /
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See Configure the Associated Axis and Control Mode on page 103.

The ports and channels that you can select are related to what hardware you
have installed. The choices depend on the installation and automatically

appear.
e Ifyou are configuring a Position Loop, you can choose between

Motor Feedback, Dual Feedback, and Dual Integrated Feedback.

e Ifyou are configuring a Torque or Velocity Loop, you have only the
option for Motor Feedback.

e Ifyou are configuring for Frequency Control, no feedback is
available.

For an Axis Configuration of Position Loop and a Feedback
Configuration of Motor Feedback, by using a UFB peripheral device,

see Example 1: Position Loop with Motor Feedback Via a UFB
Feedback Device on page 194.

Axis 1 on the Associated Axes tab in Module Properties corresponds to
Axis 1 listed on the General tab in the Axis Properties, see step 2 on page
98.

The axis tag field appears as Axis 1, for example,
Axis_I_Position_Motor. The Motor/Master Feedback Device (Motor
Feedback Port) is populated based on the Feedback Configuration type.

For more information about control modes and control methods, see
the Integrated Motion on the EtherNet/IP Network Reference Manual,
publication MOTION-RMO003.

5. Ifyou chose Dual Feedback as the Feedback Configuration type for the
axis on the General tab, choose the Load Feedback device.

For an Axis Configuration of Position Loop and a Feedback
Configuration of Dual (or Load) Feedback, see Example 2: Position
Loop with Dual Motor Feedback Via a UFB Feedback Device on 197.

71 Module Properties: ENZT_to_PowerFlex 755 (PowerFlex 755-EENET-CM 11.001) (=R =

‘ General ICnnnedmn Time Sync | Madule Info | Intemet Protocal | Port Cnnflguratmnl Associated Axes” | Power I Digttal Input | 1| *

s 1: [PP_755_sois_t o] [ [mewaxis.. |
Motor Feedback Device: [Purt 4 Channel A ']
Load Feedback Device: [<nonE> ']

<none:
Port 4 Channel A *

See Feedback Configuration Options for the PowerFlex 755 Drive on
page 117.

For more examples, see Axis Configuration Examples for the
PowerFlex 755 Drive on page 193.

6. Click OK to apply the changes and close the dialog box.
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If you have not enabled Time Synchronization, this message appears.

RSLogix 5000
I-" 7"‘-.‘ Failed to modify properties,
- The axis cannot be associated to this medule. The CIP Motion Drive module requires Hard or Soft Time
Synchronization, and the parent scanner is not configured to support it.
T

You must go to the 1756-ENxT communication module properties and
enable time synchronization.

See Add a 1756-ENxTx Communication Module on page 161.

Configure the Associated Axis and Control Mode

Now that the axis is associated to the drive, meaningful values are available for
other axis configuration properties. The combination of the attributes that are
selected when configuring an axis and feedback determines the control mode.

See the Integrated Motion on the EtherNet/IP Network Reference Manual,
publication MOTTON-RMO003, for complete information on axis attributes
and control modes.

Follow these steps to configure an axis.

1. In the Controller Organizer, double-click the axis that you want to
configure.

The Axis Properties General dialog box appears.

£% fuis Properties - BL5_PFTS5 o |3
General
Jues Configurtin [Fequency Cortel |
Feedback Configuration: No Feedback -
Scaling
Hookup Tests
..... Polariy
----- Planner
----- Frequency Cantrol Assigned Group
----- Actions — — -
- Motion Group: CIP_Motion 1) (] [
Parameter List Update Period: 20
Status
Fauts & Alams Associated Module
Tag —
Module: B15_PF755 -
Module Type PowerFlex 755-EENET-CM
Power Structure 200V, 4.8A, Nomal Dy, Standard
fsds Number: h -
Auis State:
el Tune ok | [ Cancel | [ e | [ kep
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2. Choose an Axis Configuration.

General
Puds Configuration: [Pnaitim Loop v]
Feedback Corfiguration: Frequency Control
Position Loaop
Application Type: Velocity Loop h‘
Taorque Loop
Loop Response: [Medlum |

TIP  The associated drive determines what axis and feedback configuration
choices are presented.

3. Choose a Feedback Configuration type.

General
Hods Configuration: [F‘osﬂion Loop ']
Feedback Corfiguration: Motor Feedback b4
lication Type: Motor Feedback.
Application Type Dual Feedback k‘
Loop Response: lDuzll Integral Feedback

This table compares the feedback type and loop type.

Feedback Type Loop Type PowerFlex755 | PowerFlex 527
Motor Feedback PV T Yes No
Motor Feedback PV No Yes
Load Feedback PV,T No No
Dual Feedback p Yes No
Dual Integrator P Yes No
Master Feedback N No No
No Feedback F Yes Yes
No Feedback v Yes No

For more information, see Feedback Configuration Options for the
PowerFlex 755 Drive on page 117.
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4. Choose an Application Type, if applicable.

General
Axis Configuration: [Posﬂion Loop v]
Feedback Corfiquration: ’Motor Feedback ‘]
Application Type: [Basuc v]
e E —
Tracking
Assigned Group Point-to-Paint
Constant Speed
Motion Group: | TP ZWigtion |

TIP  Application Type defines the servo loop configuration automatically. These
combinations determine how the calculations are made, which can reduce
the need to perform an Autotune or a Manual Tune.

The Application Type determines the type of motion control

application. This attribute is used to set the Gain Tuning Configuration
Bits.

This table provides the gains established base on the application type.

Table 20 - Customize Gains to Tune

Application Type Kpi Kvi ihold | Kvff Kaff | torqLPF
Custom'” - - - - -

Basic (V20 and later) No No No Yes No Yes
Basic (V19 and earlier) | No No No No No -
Tracking No Yes No Yes Yes Yes
Point-to-Point Yes No Yes No No Yes
Constant Speed No Yes No Yes No Yes

(1) Ifyou set the type to Custom, you can control the individual gain calculations by changing the bit settings in the
Gain Tuning Configuration Bits Attribute.

TIP  Forinformation about other attribute calculations, see the specific attribute
description in the Integrated Motion on the EtherNet/IP Reference Manual,
publication MOTION-RM003.

5. Choose a Loop Response, if applicable.

General
Hxis Corfiguration: [Position Loop ']
Feedback Corfiguration: [Motor Feedback ']
Application Type: [Basic: ']
Loop Response: [Medu'n v]
Low
Assigned G
igned Group W*
Motion Group: | CIF_Mation 7]

6. Click Apply.
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Configure Axis Properties

Table 21 - Position Loop Configured Axes

For more information and examples on PowerFlex 755 axis configuration in
Logix Designer application, see Axis Configuration Examples for the
PowerFlex 755 Drive on page 193. For more information on how to configure
the recommended out-of-box settings for your PowerFlex 755 drive, see
Appendix E, PowerFlex 755 Out-of-Box Configuration on page 379.

Create a Motion Group

All axes must be added to the Motion Group in your project. If you do not
group the axes, they remain ungrouped and unavailable for use.

You must create a Motion Group for an axis to be configured properly.

Controller Communication Modules Supported Axes()
Position Loop Other Loop Types CIP_Drives®?

ControlLogix® 5560% and 1756-EN2T and 1756-EN2TF 8 Upto 100
ControlLogix 5570
ControlLogix 5560%) and 1756-EN3TR 100 Upto 100
Controllogix 5570 1756-EN2TR 8 Up to 100
1756-L83E and 1756-L85E 1756-EN2T and 1756-EN2F 8 Up to 100
1756-L83E and 1756-L85E 1756-EN3TR 100 Up to 256

1756-EN2TR 8 Up to 256
1756-L83E and 1756-L85E Embedded Ethernet 256 Up to 256
1769-L18ERM Embedded Ethernet 2 Up to 100 8maxin /0 tree
1769-L27ERM Embedded Ethernet 4 Up to 100 16 maxin 1/0 tree
1769-L30ERM Embedded Ethernet 4 Up to 100 16 maxin I/0 tree
1769-L33ERM Embedded Ethernet 8 Up to 100 32 maxin /0 tree
1769-L36ERM Embedded Ethernet 16 Up to 100 64 maxin I/0 tree

(1) Multiple controllers can control drives on a common 1756-ENxTx module, so based on the TCP connection limit, up to 128 can be supported.
(2)  If more than the maximum 1/0 modules are configured in the /0 tree under Embedded Ethernet, then you get a Project Verify Error:

Error: Maximum number of nodes on the local Ethernet port has been exceeded.
(3) The ControlLogix 5560 controllers are not supported in the Logix Designer application, Version 21.00.00.

106

You can have eight Position Loop axes per 1756-EN2T module. Each drive
requires one TCP and one CIP connection. If you have other devices that
consume TCP connections on the module, it reduces the number of drives you
can support. Only the drives/axes configured for Position Loop are limited.
Frequency Control, Velocity Loop, and Torque Loop configured drives/axes
are not limited.
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1. Click New Group.

New Tag =
Name: Create | w
Help
Usage: <cortroller>
|| Tvpe: Base =] [ Cornection
| Aiss For
f =
Data Type:  MOTION_GROUP D
Persmeter
Connection: =
Scope: fi0 PowerFlex_Trial_Project =
[
=
|| Soms Fead, Wrte
|| Suie
] Constant
Sequencing
[£]Open MOTION_GROUP Canfiguration
Open Parameter Connections

[\

. Type a name.

[S8]

. Type a description, if desired.
The fields in the next steps are automatically entered for the
Motion_Group data type.
4. Change the Tag Type, Data Type, Scope, and External Access, if needed.
For more information about External Data Access Control and

Constants, see the Logix5000 Controllers I/O and Tag Data
Programming Guide, publication 1756-PM004.

. Check Open MOTION_GROUP configuration and click Create.

N

The Motion Group Wizard appears with unassigned axes.

L Motion Group Properties - UM_Motion = '@
Axis Assignment | Attribute | Tag
Unassigned: Assigned:
Pois_1
Pods_2_K5500
Pods_K5500_Velocity
PF755
o
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Associate the Axis to the Motion Group

There are three ways to assign axes to a Motion Group:

e Create a motion group. The Motion Group wizard appears and takes
you through the necessary screens.

¢ Open the Motion Group properties and configure as necessary.

e Drag the axis into the Motion Group in the Controller Organizer.

1. Select an axis and click Add.
2. Verify that the axis has been assigned to the group.

L8 Motion Group Properties - UM_Mation =nECE ==
Fuods Assignment” |J’¢‘Lnbute |Tag |
Unassigned
e
[ ok ][ cancel |[ Aoy | [ Hep
3. Click OK.

The axis appears under the Motion Groups.
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Set the Base Update Period

The Base Update Period is basically the RPI rate for Ethernet communication
between the controller and the motion module, a Unicast connection. It also
sets the motor feedback that is returned from the drive in the drive-to-
controller connection.

There are two alternate update periods that you can configure when using Axis
Scheduling. See Configure Axis Scheduling on page 141 for details.

The Base Update Period is how often the motion planner runs. When the
motion planner runs, it interrupts most other tasks regardless of their priority.
The motion planner is the part of the controller that takes care of position and
velocity information for the axes.

Follow these steps to set the Base Update Period.

1. Click the Attribute tab in the Motion Group Properties dialog box.

'@ Mation Group Properties - UM_Motion = @
Atrbute | Tag

Base Update Period: 2.0] = ms {n D.5increments) | Awis Scheduls

Atemate 1 Update: 20 ms
Atemate 2 Update: 20 ms
General Fault Type: W
Timing Model: One Cycle

Scan Times (elapsed time):

Mac: (=) Reset Max
Last: fus)
Average: us)
[ ok [ camcd || oph Help

2. Set the Base Update Period to 3.0...32.0 ms.

For the PowerFlex 755 drive, the minimum Base Update Rate 3 ms.

Coarse Update Rate

The position loop for the PowerFlex 755 drive is updated at a rate of 1.024 ms
(1024 ps). During each position loop update, the drive can either read or write
data to the embedded Ethernet port, but cannot do both operations during the
same update. Therefore the drive can receive only new updates every other
position loop update event. To read new information from the Motion
Planner, the minimum coarse update rate must be 2.5 ms or greater to be sure
that no data packets are lost. In this context, the Motion Planner is the
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controller. If the PowerFlex 755 drive is operated at a coarse update rate of less
than 2.5 ms, data packets can be lost. The drive can also fault if enough data
packets are missed consecutively. These conditions result in the drive
interpolating between missed updates. Rockwell Automation recommends a
minimum coarse update rate of 3 ms for the PowerFlex 755 drive.
TIP  Check to see if the Last Scan time values on the Attribute tab are less.
Typically, the value is less than 50% of the Base Update Period.
Figure 5 - Base Update Period Example
Motion Planner
Scans of your code and
system overhead.

110

10 ms 20 ms 30ms 40 ms

In this example, the Base Update Period = 10 ms. Every 10 ms the controller stops scanning your code and whatever else it is doing and
runs the motion planner.

The Base Update Period is a trade-off between updating positions of your axes
and by scanning your code. For a ControlLogix 5560 controller or
GuardLogix® 5560 safety controller, you can have 4 axes/ms and 8 axes/ms for
the ControlLogix 5570 controller.

For detailed information on the Axis Scheduling function, Axis Assignment

tab, and Alternate Update Period Scheduling, see Configure Axis Scheduling
on page 141.

Integrated Architecture Builder

To help you determine motion system performance, use the motion
performance calculator in the Integrated Architecture® Builder (IAB).

The IAB is a graphical software tool for configuring Logix-based automation
systems. It helps you select hardware and generate bills of material for
applications that include controllers, I/O, networks, PowerFlex drives, On-
Machine™ cabling and wiring, motion control, and other devices.

You can find the software at

http://www.rockwellautomation.com/en/e-tools/configuration.html
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Select the Motor Data Source The Motor Data Source is where you tell the axis where the motor

configuration values are originating. You can select a motor from the database,
nameplate, or nonvolatile memory.

Choose Catalog Number as the Motor Data Source

Follow these steps to identify the specification information that is originating
from the Motion Database.

1. Ifthe Axis Properties dialog box is not open, double-click the axis.
2. Click the Motor tab of the Axis Properties dialog box.

3. From the Data Source pull-down menu, choose Catalog Number.

3% fuds Properties - B15_PFT55

= [ Sl
Categories:
General Motor Device Specification
=~ Mator
oo Data Sourcs: [ Nameplate Datasheet -
Analyzer Nameplaie Dateshest e
Motor Feedback IE&EW EAERsiE
-~ Scaling A \m:J
o Hookup Test
[~ ko s Ui = -

4. Click Catalog Number.
5. Click Change Catalog.
6. Select a motor and click OK.

Change Catalog Number

Catalog Mumber:

MPL-B310P-M o]

MPL-BZ30P-Hod A Cancel
MPL-B230P-\ie2

MPL-B230P-\ioed

MPL-B310P-H

MPL-B310P-5

MPL-B320P-H —
MPL-B320F-M "
MPL-B320P-S
MPL-B330P-H -
Fiters

Voltage Family Feedback Type

<allz - ] [<a\|> - ] [<a||> -

th g

Help

The Motor dialog box is populated with all information related to the
motor you selected from the Motion Database.
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Figure 6 - Motor Dialog Box

% Ais Properties - K6K_1 = (2=
Categories
General Motor Device Specification
M= Vet - I
* Model Data Source: Calalog Number - Parameters
* - Motor Feedback Catslog Number: ~ MPLB310P-M
Scaling
- Hookup Tests Motor Type: Retary Permanent Magnet
Polarity
ol Units: Rev
* £ Load Nameplate / Datasheet - Phase to Phase parameters
i Backlash
- Complance Rated Power 077 kW Pole Court: 8
ghiicion Rated Votage:  460.0 Vots (RMS)
Observer
- Posttion Loop Rated Speed: 5000.0 RPM Max Speed. 5000.0 RPM
Velocity Loop Rated Curent: 1.7 Amps (RMS) Peak Curent 502 Amps (RMS)
- Acceleration Loop L o
Torque/Current Loop Rated Torque: 158 N-m Motor Overload Limit:  100.0 % Rated
- Planner
Homing
- Actions
Drive Parameters
- Parameter List
Status
- Faults & Alarms
Tag
Pods State:
Manual Tune... 0K J { Cancel J I Apply I { Help

7. Click Apply.
Motor Model Dialog Box

The Motor Model dialog box displays the Motor Model Phase to Phase
parameters. The parameters that are available depends on the Motor Data
Source. Nameplate Datasheet is the only Motor Data Source that lets you input
the values. The Motor Analyzer is helpful when configuring the Motor Model
dialog box parameters.

See Motor Model Dialog Box on page 115.
Motor Analyzer Dialog Box

The Motor Analyzer provides the Dynamic Motor Test for an AC drive, such
as the PowerFlex 755 drive.

See Motor Analyzer Dialog Box on page 115.
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Choose Nameplate as the Motor Data Source

The Nameplate option requires you to enter the motor specification
information. You can find the information on the hardware nameplate or
product data sheets.

1. From the Motor dialog box of Axis Properties, choose Nameplate

Datasheet.
3> Axis Properties - PF_755_Auis_L = =y
Categories
.+ General Motor Device Specification
* - Motor -
* 1 . Model Data Source: Nameplate Datasheet v IM
Analyzer jameplate Datasheet v -
* . Motor Feedback Catalog Number g
.- Scaling Motor Type: Dive NV
- Hookup Tests i —
. Polarity its: Rev =
- Autotune

2. Choose a motor type.

%> Axis Properties - K6K_1

Categories:
+~ General Motor Device Specification
A
MmrModE| Data Sowce: | Nameplate Datashest - | Parmeters... |
o Anahyzer <none> Change Catalog
* i Motor Feedback B ]

Hookup Tests Not Specfied

. Polarty b= Rotary Pemmanert Magnet
At )
5 Load

This table describes the motor types that are available.

Motor Type PowerFlex 755 PowerFlex 527
Rotary Permanent Magnet Yes No
Linear Permanent Magnet No No
Rotary Induction Yes Yes

Notice that the motor information fields display zeros.

%> Axis Properties - K6K 1 =3 EoH =)
Categories:
General Motor Device Specification
«
+ m__ e Data Source: | Nameplate Datzshest -
Anlyzer cnone> -
* .. Motor Feedback
Scalng R
Hookup Tests -
Polaty s Rev
5 Autatune Nameplate [ Datasheet - Phase to Phase parameters
Load
Backlash Rated Power 00 KW Pole Court: 4
Compliance Rated Votage: 0.0 Volts (RMS) Reted Frequency: 60.0 Hertz
- Obsarver
Postion Loop Rated Speed 00 RPM
Velocity Loop Rated Curert: 0.0 Amps (RMS)
Torque/Cument Loop Motor Overoad Limt:  100.0 % Rated
Planner
Homing
Actions
Drive Parameters
Parameter List
Status
Faults & Alams
Tag
Auds State
ok ) [oes | [romn ] [ bep
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3. Enter the parameters information from the motor Nameplate
Datasheet.

13> Asis Properties - K6K 1

Categories

General

Mode!
Analyzer
Motor Feedback
Sealing
Hookup Tests
Polarity
Autotune
Load
Backlash
Compliance
Observer
Position Loop
Velocity Loop
Torque/Currert Loop
Planner
Homing
Actions
Drive Parameters
Parameter List
Status
Faults & Alams
Tag

Hodis State:

Manual Tune:

==
Motor Device Specification
Data Source: Nameplate: Datashest - Parameters
Mctor Type: Rotary Induction -
Units:
Nameplate [ Datasheet - Phase to Phase parameters
Rated Power kW Pale Count: 4
Rated Vokage: Vots (RMS) Rated Frequency 0.0 Hertz
Rated Speed 16000 RPM
Rated Cumert: 0.2 Amps [RMS}
Motor Overload Limt: ~ 106.0 % Rated
OK Cancel Help

4. Click Apply.

Choose Drive NV as the Data Source

When you choose Drive NV, the motor attributes are derived from the
nonvolatile memory of a drive. Only a minimal set of motor and motor
feedback (Feedback 1) attributes are required to configure the drive.

Follow these instructions to choose a data source.

1. From the Data Source pull-down menu, choose Drive NV.

Categories:

L% Axis Properties - PF_755_Axis_1

Data Source: [Nameplate Datashest ']
Nameplate Datashest

Catalog Mumber
Motor Type: 0

Units: l Rev - ]

2. From the Units pull-down menu, choose Revolutions or Meters.

%5 fods Properties - PF 755 fuds 1

Categories
i General Motor Device Specification
~;- Motor - N
Model Deta Source Drive NV - Parameters..
Analyzer
Motar Feedback
Sealing
Hockup Tests T
L. Potay Units: Rev -
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Motor Model Dialog Box

The Motor Model dialog box displays more information that is based on the
motor, axis, and feedback configuration types you choose.

The asterisk next 0t Propertie - 7S5, o | EREE =)
to a category o Mctor Mool Phase 1 Pha Pacmetsrs
Motor
means that you M T _ -
have nOt app|led Iw‘:::;;“ \;::;:c;—;:-‘ el Z;_')J;I-A ;m:-\us.n’-nu
changes. Voo Tous ke L o Vi
Polarty
g
Rackissh
Compiarce
Observer
Pemtion: Loop
Vislecty Loog
Torque/ Cument Loop
Homrg
Do asnain
P s
Fauks § Nams.

e Ifthe motor data source is Catalog Number, the fields are populated
automatically from the database and the fields are read-only.

e If the motor data source is Nameplate Datasheet, you can enter the
information.

TIP  You can leave the default values, go online, and run a Motor Test to get the
proper values from the drive.

See Hookup Tests Dialog Box on page 234.

o If the motor data source is Drive NV, the data comes from the
nonvolatile memory of the drive.

e Ifyouselect Catalog Number, Motor NV, or Drive NV, the values
display as read-only.

Motor Analyzer Dialog Box

The Motor Analyzer provides the following three tests:
e Dynamic Motor
e Static Motor
e Calculate Model

The tests analyze motor parameters for rotary and linear induction motors and
permanent magnet motors. The parameters that appear on the tests are
dependent on the motor type you choose.

TIP  If the motor you are using is a Permanent Magnet, the Dynamic Motor is the
only test that appears.
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Figure 7 - Motor Analyzer Dialog Box

55 Auis Properties - PF_755_fodis 1 = (B =E
Categories:
...... General Analyze Molor to Delermine Motor Model
=~ Motor
..... Modsl Dynamic Motor Test | Static Motor Test | Calculate Model
----- Mator Feedback P
----- Scaling
Hookup Tests
..... Polarity
Autotune
= Load
Backlash
----- Compliance
i Model Parameters: Current Test Results
----- Position Loop
..... Velocity Loop Mator Stator Resistance: 0.0 Chms Chms
Torque/Currert Loop Motor Stator Leakage Reactance: 0.0 Ohms Chms
----- Planner
Homing Motor Rotor Leakage Reactance: 0.0 Ohms Ohms
----- Actions Mator Flux Current: 0.0 Amps Amps
Drive Parameters
_____ Parameter List Rated Slip Speed: 1800.0 RPM RPM
Status
----- Faults & Alams e = e
..... Tag
s State:
Manual Tune... Cancel Appl Help

Table 22 - Motor Analyzer Parameters

Parameter

Description

Motor Resistance

Specifies the phase-to-phase, resistance of a permanent magnet motor.

Motor Inductance

Specifies the phase-to-phase, inductance of a permanent magnet motor.

Motor Rotary Voltage Constant

Specifies the voltage, or back-EMF, constant of a rotary permanent-magnet
motor in phase-to-phase RMS Volts per KRPM.

Motor Stator Resistance

Specifies the Y circuit, phase-neutral, winding resistance of the stator as shown as
R1in the IEEE motor model.

Motor Stator Leakage
Reactance

Specifies the Y circuit, phase-neutral, leakage reactance of the stator winding, at
rated frequency, as shown as X1 in the IEEE motor model.

Motor Torque Constant

Specifies the torque constant of a rotary permanent-magnet motor in Newton-
meters per RMS amp.

Motor Rotor Leakage
Reactance

Specifies the Y circuit, phase-neutral, equivalent stator-referenced leakage
inductance of the rotor winding, at rated frequency, as shown as X2 in the IEEE
motor model.

Motor Flux Current

Id Current Reference that is required to generate full motor flux. The No Load
Motor Rated Current commonly found in Induction Motor data sheets closely
approximates the value of the Motor Flux Current.

The Kinetix 350 does not support this parameter.

Rated Slip

Rated Slip is the amount of slip at motor rated current (full load) and motor rated
frequency.

See the Integrated Motion on the EtherNet/IP Network Reference Manual,
publication MOTION-RMO003, for complete information on Axis Attributes

Motor Feedback.

The PowerFlex 755 drive requires a peripheral feedback device. As with all
parameters, the types of feedback available are dependent on what you select
on the General dialog box for Feedback Configuration.
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Feedback Configuration
Options for the PowerFlex

755 Drive

Axis Configuration Type

Parameters

Frequency Control

No Feedback

Position Loop

- Motor Feedback, one mounted device
- Dual Feedback, two mounted devices
« DualIntegral Feedback, two mounted devices

Velocity Loop + No Feedback
+ Motor Feedback, mounted device
Torque Loop « Motor Feedback, mounted device

These feedback module combinations are supported.

Option Supported Module Catalog Number Valid Ports

Two Feedback Options Single Incremental Encoder 20-750-ENC-1 4...8
Dual Incremental Encoder 20-750-DENC-1 4...8
Universal Feedback Card 20-750-UFB-1 4...6

Two Feedback Optionsand | Single Incremental Encoder 20-750-ENC-1 4and5

One Safe Torque Off Option
Dual Incremental Encoder 20-750-DENC-1 4and5
Universal Feedback 20-750-UFB-1 4and5
Safe Torque Off 20-750-S 6

Two Feedback Optionsand | Single Incremental Encoder 20-750-ENC-1 4and 5

One Safe Speed Monitor

Option'" Dual Incremental Encoder 20-750-DENC-1 4and5
Universal Feedback 20-750-UFB-1 4and5
Safe Speed Monitor 20-750-51 6

(1) The Safe Speed Monitor option module must be used with the 20-750-DENC-1 Dual Incremental Encoder module or the
20-750-UFB-1 Universal Feedback module.

For more information, see the PowerFlex 750-Series AC Drive Installation

Instructions, publication 750-IN0OQ1.

There are seven available peripherals:

o HIM
e I/O

o Communications, Ethernet Standard

o Aux Power

o Safety

Encoder Interface

Universal Feedback

Rockwell Automation Publication MOTION-UMO03I-EN-P - June 2016 17


http://literature.rockwellautomation.com/idc/groups/literature/documents/in/750-in001_-en-p.pdf

Chapter3  Configure Integrated Motion Using a PowerFlex 755 Drive

Table 23 lists valid peripheral devices and ports for various PowerFlex drives.

Table 23 - Peripheral Devices That Drives Support

Drive Ports Peripheral Devices
PowerFlex 755EENET-CM 4,5,6,7,8 «HIM, Safety, Encoder Interface,
Universal Feedback.
PowerFlex 755EENET-CM-S 4and5 - HiIMis only supported in CIP - Control
6is reserved for Safety Mode.
+ Integrated Motion on the EtherNet/IP
PowerFlex 755-EENET-CM-S1 4and5 network does not Support |/0I Aux
6 s reserved for Safety Power, 20-COMM-x.

For more listings of peripheral devices that PowerFlex drives support, see the
following publications:

e PowerFlex 755 Drive Embedded Ethernet Adapter User Manual,
publication 750COM-UMO001

o PowerFlex 755 Drive Embedded EtherNet/IP Adapter Installation
Instructions, publication 750-IN001

The Motor Feedback dialog box contains the information for the feedback
device. This category dialog box is not available for Frequency axis
configuration and is dependent on the axis configuration type and the motor

selection.
%2> Axis Properties - PF_755_Auis 1 o (===
Categories:
- General Motor Feedback Device Specification
N M?-f?rModel Device Function: Motor Mounted Feedback Eomcice
Analyzer Feedback Channel: Feedback 1
# ... Motor Feedback Type:
- Scaling ) —_—
- Hookup Tests Units: Rev =
- Polarity Hiperface
i Luadune Cycle Resolution 1024 Feedback Cycles/Rev
‘... Backlash Cycle Interpolation: 1024 Feedback Courts per Cycle
o Complance Effective Resolution: 1048576 Feedback Counts per Rev
i Observer e
- Position Loop Startup Method: Absolute -
- Velocity Loop Tums: 1
- Torque/Curent Loop
- Planner
- Homing
- Actions
- Drive Parameters
- Parameter List
- Status
- Faults & Alarms
- Tag
Hods State:
Manual Tune.. OK l I Cancel I { Apply I I Help
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The asterisk next
to a category
means that you
have not applied
changes.

Select a Feedback Type and Units. The type of feedback available depends on

the axis and feedback configurations.

1} Axis Properties - PF_755_Axis 1

=3 EoR )
Categories:
General Motor Feedback Device Specification
a M"'“;ﬂu - Device Function. Mator Mourtied Feedback B—
- Analyzer Feedback Channel Fesdback 1
* . Motor Feedback T
.
..... Seaing oL Spectied
Hookup Tests Units Not Specified
‘ Digitsl AqB
..... Polariy
Autotune Hipertace
& Load EnDat 2.1
Backlash gngat 22
- Compliance e

Observer

----- Postion Loop
Velocity Loop

----- Torque/Currert Loop
Planner

1. From the Type pull-down menu, choose the appropriate type of motor

feedback.
2. Click Apply and OK to exit the Motor Feedback dialog box.

3. Set the commutation alignment type and the percentage of offset.

Commutation
(ffset: Mot Pdine Degrees Tew Commutaton
Polarity: Motor Offset k‘
Seff-Sense

TIP  All commutation attributes apply only to permanent
magnet motors.

If you are using a motor that is not in the database, the default is Not
Aligned. If the motor is in the database, the alignment is set to

Controller Offset.
Type Description
Not Aligned Not Aligned indicates that the motor is not aligned, and that the

Commutation Offset value is not valid. If the Commutation Offset is not valid,
the drive cannot use the value to determine the commutation angle. Any
attempt to enable the drive with an invalid commutation angle results in a
Start Inhibit condition.

Controller Offset | It applies the Commutation Offset value from the controller to determine the
electrical angle of the motor.

Motor Offset The drive derives the commutation that is offset directly from the motor.

Self-Sense The drive automatically measures the commutation that is offset when it

transitions to the Starting state for the first time after a power cycle. This
process generally applies to a PM motor equipped with a simple incremental
feedback device.

4. Go online with the controller and click Test Commutation.
When the test is complete, you see the status of the polarity.

The AXIS_CIP_DRIVE axis properties Motor Feedback category recognizes
the support of selectable Effective Resolution as defined in the AOP schema
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for version 28 controller projects. The Motor Feedback category also lets you
select between the choices that are presented. Logix Designer application
version 28 modifies the feedback types that define support for the 20-bit fixed
Effective Resolution in current PowerFlex 755 schemas. The default selection
for Nameplate Datasheet is 20-bit. Version 28 modifies the feedback type to
add the new 24-bit fixed Effective Resolution to the schema. You must select
the Effective Resolution field to configure for 24-bit. This modification is in
addition to the new SSI Digital support that was added for Major Revision 12
of the PowerFlex 755 drives.

The feedback types are as follows:
¢ Sine/Cosine - Rotary and Linear
o Hiperface - Rotary Only
e EnDat Sine/Cosine - Rotary Only
¢ EnDat Digital - Rotary Only
¢ SSI Digital - Rotary Only
e SSI Sine/Cosine - Rotary Only
o Stahl SSI
e Digital AqB

An example of the Motor Feedback category for V28 with selectable Effective
Resolution is shown in the following figure.

£ vis Properties - Avis 1 o ===
Categories:
- General Motor Feedback Device Specification
= Motor - —
- Mods! Device Function Mator Mounted Feedback L=
Analyzer Feedback Channel Feedback 1
----- Hotor Peedback Type Hiparface
Scaling
----- Hookup Tests Units Rev
Polarity Hiperface
g ’E‘D’g“”e Cyde Resolution 1024 Feedback Cycles/Rev
Backlash Cycle Interpolation: 16384 Feedback Courtts per Cycle
- Complanice Effective Resolution: 16777216 + | Fesdback Courts per Rev
Observer
_____ Position Loop Startup Method: Absalute -
Velocity Loop Tums: 409
----- Torque/Cumert Loop
Planner
----- Homing
Actions
----- Drive Parameters ]
Parameter List oI
----- Status Aignment: Not Aligned -
Faults & Alarms
..... Tog D 00 Degrees Test Comm
Fods State:
Manual Tune.. Cancel Aopl Help

See the Integrated Motion on the EtherNet/IP Network Reference Manual,
publication MOTION-RMO03, for complete descriptions of the axis
attributes.

You can view the status of the digital I/O indicators in the Status category of
the Axis Properties window. An example of the Status category is shown in the
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following figure. The following two tables detail the meaning of the status
indicators per the axis tags.

% Axis Properties - Axis 1 = @
Categories:
General Motion Status
2- M"’”’M " Actual Postion: Actual Velociy:
e Command Postion Command Velocity:
Motor Feedback
-~ Scaling ~
Hookup Tests Hoas Status
- Polarity 3 DC Bus Up £ Power Structure Enabled < Pesition Lock £ Torgue Limit
Autotune 2 DC Bus Unload 2 Tracking Command 2 Velocity Lock 2 Curent Limit
= Load ) AC Power Loss 3 Shutdown 3 Standstil 2 Themnal Limit
Backlash
Compliance
Observer Digital 1/0
C,"I“‘D” E”" ) Enable 3 Home 3 Mechanical Brake ) Bus Capacitor
.I.T:;Z?/Cuszm Loop ) Registration 1 3 Posttive Overtravel ) Regenerative Power ) Shurtt Themal Switch
- Planner ) Registration 2 3 Negative Overtravel 3 Contactor Enable () Feedback Themostat
Homing ) Pre-Charge ) Motor Thermostat
- Actions
Drive Parameters
- Parameter List
- Faults & Alams
Tag
Fuds State:
Manual Tune 0K Cancel Apply Help
Bit Required/ Name Digital Axis Description
Optional 1/0 Status
0 R Enable Input off 0 Enable is not active
On 1 Enable is active
1 R/E Home Input off 0 Home is not active
On 1 Home is active
2 R/E Registration 1 Input off 0 Reg 1is not active
On 1 Reg 1is active
3 0/E Registration 2 Input off 0 Reg 2 is not active
On 1 Reg 2 s active
4 R/P Positive Overtravel OK Input off 0 Overtravel Fault
On 1 No Overtravel Fault
5 R/P Negative Overtravel OK Inut off 0 Overtravel Fault
On 1 No Overtravel Fault
6 0/E Feeback 1 OK Thermostat off 0 Fbk 1 Thermost Fault
On 1 No Fbk 1 Thermost Fault
7 0/D Resistive Brake Release Output 0ff 0 Motor connected to Brake Resistor
On 1 Motor connected to Inverter
8 0/D Mechanical Brake Release Qutput | Off 0 Brake is Engaged
On 1 Brake is Released
9 0/D Motor Thermostat OK Input off 0 Thermostat Fault
On 1 No Thermostat Fault
10...31 - Reserved - - -
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Bit Required/ Name Digital Axis Description
Optional 1/0 Status

0 0/D Regenerative Power OK Input Off 0 Regen Pwr Supply Fault
On 1 Regen Pwr Supply 0K

1 0/8D Bus Capacitor Module OK Input off 0 Bus Capacitor Fault
On 1 Bus Capacitor OK

2 0/8D Shunt Thermal Switch OK Input | Off 0 Thermal switch off
On 1 Thermal switch OK

3 0/8D Contactor Enable Output off 0 Power removed from drive
On 1 Power applied to drive

4 0/8D Pre-Charge OK Input off 0 Force Pre-Charge
On 1 Pre-Charge OK

5..31 - Reserved - - -
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Configure the Drive

Configure Integrated Motion Using a
PowerFlex 527 Drive

This chapter provides procedures on how to configure Integrated Motion on
the EtherNet/IP network control by using a PowerFlex® 527 Adjustable
Frequency AC drive.

Topic Page
Configure the Drive 123
Configure the Logix Designer Application Project 124
Add a PowerFlex 527 Drive 129
Configure the PowerFlex 527 Drive 130
Create an Axis for a PowerFlex 527 Drive 138
Test and Tune the Axes - Velocity and Position Control Modes 138

TIP  Before you begin, make sure that you know the catalog number for each
drive component, the Logix module, or controller that is used in your motion
control application.

You can include the drive in your Logix Designer application by adding it to a
configured EtherNet/IP module or controller and by adding it under the I/O
configuration tree. After setting the network configuration, you can view the
drive status information in Studio 5000 Logix Designer® or RSLinx" Classic
and use it in your Logix Designer application.

Set the Network Configuration

You can set the network configuration by using the LCD display and drive
keypad.

1. When the LCD display is showing the Device/Axis state, use the keypad
to navigate to SETTINGS -> NETWORK. Then choose either
STATIC IP or DHCP.

The default setting is STATIC IP.
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Configure the Logix Designer
Application Project

2. Ifyou chose STATIC IP, then you must configure the following settings:
o [P address
o Gateway

e Subnet mask

If you chose DHCP, the DHCP server automatically configures the
three previously listed settings.

Settings are stored in nonvolatile memory. The IP address can also be changed
through the Module Configuration dialog box in RSLinx" Classic software.
Changes to the IP address take effect after power is cycled or reset. The drive is
programmed from the factory to a static IP address of 192.168.1.180.

These procedures assume that you have wired your PowerFlex 527 drive
system. In this example, the CompactLogix™ 5370 controller is used.

For help using the Studio 5000 Logix Designer (version 24 or greater)
application as it applies to configuration of the ControlLogix" or
CompactLogix controllers, see Additional Resources on page 20.

Configure the Logix5000 Controller

Follow these steps to configure the controller.

1. Apply power to your controller and open your Logix Designer
application.

r

Rockwell Software®

Studio 5000

From Import

— From Sample Project
Recent Projects e

2. From the Create menu, choose New Project.

124 Rockwell Automation Publication MOTION-UMO03I-EN-P - June 2016



Configure Integrated Motion Using a PowerFlex 527 Drive  Chapter 4

3. The New Project dialog box appears.
[ 9 sl |

r r
& Mew Project & Mew Project

Project Types -eare X

Project Types i X
& Logix - & Logix

[ 1769-124ER-QB1B

1769-L18ERM-BB1B Compactlegix™ 5370 Controller

CompactLogix™ 5370 Cantroller

1769-L19ER-BB1B CompactlLogix™ 5370 Controller

CompactLogix™ 5380 Controller

Compactlogix™ Plus 5480 Contraller Compactlogix™ 5370 Controller

1769-124ER-QBFCIB  Compactlogix™ 5370 Controller

ControlLogix® 5570 Controller l

1769-L27ERM-QBFC1E Compactlogix™ 5370 Controller

ControlLogix® 5580 Controller

GuardLogix® 5570 Safety Controller 1769-L30ER Compactlogix™ 5370 Controller

1756-L718 GuardLogix® 5570 Safety Controller 1769-L30ERM Compactlogix™ 5370 Controller
1756-1725 GuardLogix® 5570 Safety Controller 1769-L30ER-NSE Compactlogix™ 5370 Controller
1756-1735 GuardLogix® 5570 Safety Controller 1769-133ER Compactlogix™ 5370 Controller
I GuardLogix® 5580 Safety Controller 1769-L33ERM CompactlLogix™ 5370 Controller
| I Studio 5000® Logix Emulate™ Controller - ! 1769-136ERM CompactLogix™ 5370 Controller .
| Name:  UM_SafetyCantroller | Name: UM _Controller

| Location:  C\Users\TLavell\Documents\Studic 5000\Proje |

. T
1 1

Location: | C\Users\TLavel\Documents\Studio S000\Proje +

e e

— e — e —— -

IMPORTANT  Ifyou are configuring a PowerFlex 527 drive for integrated safety in a safety

application, you must use a GuardLogix® safety controller.

If you use a safety or non-safety ControlLogix” controller, you must also use a
1756-EN2T, 1756-EN2TR, or 1756-EN3TR EtherNet/IP module. If you use
a CompactLogix 5370 controller, it has dual embedded EtherNet/IP ports.

In this example, the typical dialog boxes for GuardLogix 5570 safety
controllers and CompactLogix 5370 controllers are shown.

Follow these steps to configure your Logix5000™ controller.

1. Expand the Logix5000™ controller family and select your controller.
2. Type the file name.
3. Click Next.

The New Project dialog box appears.
8 [E5]) @ New project

& New Project

1756-L73S GuardLogix® 5570 Safety Controller
UM_SafetyController

Revision: 29 -

[2756-a10

Slat: Safety Partner Slot: 1

Security Authority le Protection

Chassis:

10-Slot ControlLogix Chassis

Use only the selected Security Authority for authentication and
authorization

Secure With Logical Name <Controller Name>

(F—

Permission Set

Description:

1769-L36ERM CompactLogix™ 5370 Controller
UM _Controller

Revision: 29 -

Security Authority: No Protection

Use only the selected Security Authority for authentication and
authorization

Secure With: Logical Name <Controller Name>

[—

Permission Set

Description:

S T T

4. From the Revision pull-down menu, choose your software revision.
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S. Click Finish.

The new controller appears in the Controller Organizer under the I/O
Configuration folder.

Controller Organizer with &-&31/0 Configuration
GuardLogix 5570 safety ST ol e

: ﬁl [0]1756-1735 UM _SafetyController
COHU‘OHCI’. L] [1]1756-L75P UM_SafetyController:Partner

o oll¢ anizer wi =310 Configuration
Controller Organizer with &

. - 1769 Bus
CompactLogix 5370 . [ [0] 1769-L36ERM UM_Controller

controller. & F Etheret
&I 1769-L36ERM UM_Controller

IMPORTANT  Ifyour project includes a ControlLogix or GuardLogix controller, you must
add an Ethernet communication module to your Bulletin 1756 chassis and
configure it for use in your application.

See the EtherNet/IP Network Configuration User Manual,
publication ENET-UMO001 for more information.

6. Right-click I/O Configuration in the Controller Organizer and choose
New Module.

The Select Module Type dialog box appears.

—
seec wecie o
Catalog | Module Discovery | Favorites
1756-EN Clear Filters Hide Filters
lodule Type Category Fiters it lodule Type Vendor Fitters it
Module Type Category Fit | = Madule Type Vendor Fit o
[F]  Analog = Allen-Bradley L
Commurication ||| O] Advanced Micro Controls Inc. {AMCI) 1
[F] Controller [  Hardy Process Solutions W
[ Digtal [ Molex Incomporated
[[] Dive - | ] Online Development Inc.{Automation Valug) -
w Catalog Number Description Wendar Category ‘ol
1756-EN2F 1756 10/100 Mbps Ethemet Bridge, Fiber Media Allen-Bradley Communication
1756-EN2T 1756 10/100 Mbps Ethemet Bridge, Twisted-Pair Media  Allen-Bradley Communication L
1756-EN2TR 1756 104100 Mbps Ethemet Bridge. 2-Port, Twisted-P...  Allen-Bradley Communication 1
1756-EN2TSC 1756 104100 Mbps Ethemet Bridge, Twisted-Pair Medi Allen-Bradley Communication
1756-EN3TR 1756 104100 Mbps Ethemet Bridge, 2-Port, Twisted-P...  Allen-Bradley Communication B
1756-ENBT 1756 104100 Mbps Ethemet Bridge. Twisted-Pair Media  Allen-Bradley Communication -
LH| m | 2
7 of 142 Module Types Found
[] Close on Create [ Create ] [ Close ] [ Help ]

7. By using the filters, check Communication and Allen-Bradley, and select
1756-EN2T, 1756-EN2TR, or 1756-EN3TR as appropriate for your

actual hardware configuration.
In this example, the 1756-EN2T module is selected.
8. Click Create.
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The New Module dialog box appears.

B ° New Module

W T, ==

General” | Connection I RSNstWonc | Madulg Info | Intemet Protacol | Port Configuration | Time Syncl

Type 1756-EN2T 1756 10/100 Mbps Ethemet Bridge. Twisted-Pair Media =

Vendor: Allen-Bradley

Parent: Local Ethemet Address

Name UM_ENZT (@) Private Network: 152.168.1. 1=

Temal - © 1P Address:

- (7) Host Name:
Module Definition
W Revision: 10.001
: Blectronic Keying Compatible Module
| Rack Connection None
P Time Sync Cennection: None
[l
Status: Creating 0K ] [ Cancel ] [ Help

a. Configure the new module.
b. Type the module name.
c. Enter the Logix EtherNet/IP module slot (lefemost slot = 0).
d. Select and Ethernet Address option.

In this example, the Private Network address is selected.

Enter the address of you EtherNet/IP module.

In this example, the last octet of the address is 1.

Click Change in the Module Definition area.

The Module Definition dialog box opens.

-
Module Definition®

Revision

Blectronic Keying:

|Rack Connection

|'ﬂme Sync Connection:

=)
10 - 001
[(‘ le Module ']
|Nune j‘
[Time Sync and Motion = |

ok |

[ Cancel ] [

Help

L

9. From the Time Sync Connection pull-down menu, choose Time Sync

and Motion.

IMPORTANT  Time Sync functionality is what enables motion control on an Ethernet
network. Without this setting, you cannot run your motion application.

10. Click OK to close the Module Definition dialog box.
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11.

12.

13.

14.

15.

Click Yes when prompted to confirm your module definition changes.

)

RSLogix 5000

These changes will cause module data types and properties to change.
Data will be set to default values unless it can be recovered from the existing module properties.
Verify module properties before Applying changes.

3N

Change module definition?

[ Yes ] I No I

L

Click OK to close the New Module dialog box.

Your new 1756-ENxT
Ethernet module appears

2-E310 Configuration
-3 1756 Backplane, 1756-A10

) . E{I [0] 1756-L735 UM_SafetyController
under the I/O configuration § [1]1756-L7SP UM_SafetyControllerPartner

folder in the Controller o8

Organizer. ‘.. Ethemet

From the Edit menu, choose
Controller Properties.

The Controller Properties dialog box appears.
Click the Date/Time tab.

@ Controller Properties - UM_SafetyController =
| Safety I Nonvolatile Memary | Memory | Security | Alam Log ‘
| General | Major Faults I Minor Faults | Date/Time™ ‘ Advanced | SFC Execution I Project ‘

i) The Date and Time displayed here is Controller local time., not workstation local time.
"~ Use these fields to configure Time attributes of the Controller
Set Date, Time and Zi €
Date and Time: Change Date and Time... [+
Time Zone L
Adjust for Daylight Saving
Time Synchronize
i % DANGER. F time synchronization is
Enable Time Synchronization disabled online, active axes in any
controller in this chassis, or any other
synchronized device, may experience
3 Isthe system time: master unexpected motion. Safety controllers may
) Is & synchronized time slave fault f no other time master exists in the
2 Duplicate CST master detected local chassis.
2 CST Mastership disabled
‘23 No CST master
[ ok [ cancel |[ ey |[ Hek

Check Enable Time Synchronization.

The motion modules set their clocks to the module you assign as the
Grandmaster.

IMPORTANT  Check Enable Time Synchronization for all controllers that participate in CIP

Sync. The overall CIP Sync network automatically promotes a Grandmaster
clock, unless the priority is set in the Advanced tab.

16.

128

Click OK.
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Add a PowerFlex 527 Drive

Follow these instructions to add the PowerFlex 527 drive to your project.

1. Right-click the Ethernet network (node) and choose New Module.

T, Logical Model

New Module... Lq,
Discover Modules...

Paste Ctrl+V
Print >

2. Clear the small ‘select all’ checkboxes, Module Type Category, and

Vendor Filters.

Alternatively, you can simply type “527” into the search box and choose

the drive.

3. In the Module Type Vendor Filters window, check Allen-Bradley.

4. In the Module Type Category Filters window, check Drive.

,

Catalog | Module Discovery | Favortes |

Enter Search Text for Modte

Tipe.. Clear Filters

Hide Filters 2

PowerFlex 70 EC-E

= Module Type Category Fitters - | [ Module Type Vendor Filters o
[ Digtal @ Allen-Bradley ﬂ
[C]  DPIto DLR Ethemet/IP [C]  Endress+Hauser
[C] DPIto EtherNet/IP [ FANUC CORPORATION
Drive [C] FANUC Robotics America
[C] DSlto EtherNet/IP ~ | [ Mettler-Toledo -
~  Catalog Number Description Vendor Category o
PowerFlex 525-E PowerFlex 525 via 22-COMM-E Allen-Bradley Drive
PowerFlex 525-E2P PowerFlex 525 via E2P Allen-Bradley Drive
PowerFlex 525-EENET PowerFlex 525 via Embedded Ethemet Allen-Bradley Drive \:I
| PowerFlex 525-EENET-M... PowerFlex 525 Multi-Drive via Embedded Ethemet Allen-Bradley Drive
i PowerFlex 527-STO CIP ...  PowerFlex 527 AC Drive - CIP Mation / Safe Torque O... Drive Mation, Safety

AL Drive via 20-COMM-E

Allen-Bradley Drive -

<

m

| r

i 144 of 436 Module Types Found

Add to Favorites

[7] Close on Create

[ Creme] [ Close ] [ Help ]

&

S. Choose the PowerFlex 527 drive and click create.

The Module Properties dialog box appears.

B New Module

===

General” | Connection | Safety | Time Sync. | Module info | intemet Protocol | Port Configuration | Network | Associated Axes [ P+ [*

Type: PowerFlex 527-STO CIP Safety PowerFlex 527 AC Drive - CIP Motion / Safe Torg. ..
Vendor: Allen-Bradley

Parent: ENET_Module Ethernet Address

Narme: Drive_4 @) Private Netwark:

Description:

Module Definition

- ) IP Address:

192.168.1. 25 [
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Safety Network 3DE7_035%_F9BE
Revision: 1.001 Number:
Electronic Keying: Compatible Module 5/22/2015 11:31:40.606 AM
Connection Motion and Safety
Power Structure: <nene:
Status: Creating ok | [ cacdl | [ Hep |
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6. Configure the new drive.
a. Type the drive Name.
b. Type a description, if desired.

c. Select an Ethernet Address option.
In this example, the Private Network address is selected.

d. Enter the address of your PowerFlex 527 drive.
In this example, the last octet of the address is 25.

7. Proceed to Configure the PowerFlex 527 Drive on page 130 to continue
configuring your drive.

COnfigure the PowerFlex 527 After you have added a PowerFlex 527 drive to your project, you will need to

Drive configure the type of safety connection suitable for your application. See the
following sections for instructions on configuration of the drive for the
different types of safety connections.

o Configure the Drive with Hardwired Safety Connections on page 130

o Configure the Drive with Integrated Safety Connections on page 132

Connection Mode | Controller Needed Description
Motion only ControlLogix 5570, Hardwired Safe Torque Off (STO) connections are possible.
GuardLogix 5570, or This controller manages Motion.
Compactlogix 5370 Another controller that has a Safety only connection to the
drive manages Safety.
Motion and Safety GuardLogix 5570 This controller manages Motion and Safety.
Safety only GuardLogix 5570 This controller manages Safety.
Another controller that has a Motion only connection to
the drive manages Motion.

IMPORTANT  To configure PowerFlex 527 drives, you must be using the Logix Designer
application, version 24.00 or later.

Configure the Drive with Hardwired Safety Connections

Follow these steps to configure the PowerFlex 527 drives with hardwired safety.

1. Make sure that you have completed the steps in Add a PowerFlex 527
Drive on page 129 before proceeding.

2. Under Module Definition, click Change.

Module Definition

Change ...
Revision: 1.001
Electronic Keying: Compatible Module
Connection: Motion and Safety
Power Structure: <none:
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The Module Definition dialog box appears.

. \
Module Definition =5
wi
Bectroric Keying | Compatible Module -
Connection: [Mation and Safety -]

Power Structure: Motion and Safi
[7] Verify Power Rating on Cor Safety on)yhp‘

[ok ] [ cane | [ Heb |

a. From the Electronic Keying pull-down menu, choose an option.

ATTENTION: When using motion modules, the electronic keying must be
either "Exact Match’ or “Compatible Keying"

Never use "Disable Keying™ with motion modules.

b. From the Connection pull-down menu, choose the Connection
mode for your motion application.

In this example, choose Motion only.

TIP  When ‘Safety’ appears in the Connection mode, integrated safety is implied.

c. From the Power Structure pull-down menu, choose the appropriate
power structure.

Module Definition® ==
Revision [TIE
Blectronic Keying [Compatible Moduls -
Connection [meon only ']
Pawer Stucture [zscazes |
7] Verfy Power Rating on Cor <1one> -
ety Power Ratingon Cor 02>
25C-4P8
25CV-6P0
25C-A-4P3 f
25C-A-8P0
25C-AQTT
[Ei
25C-8-5P0
L CRaP0

d. Check the Verify Power Rating On Connection checkbox to make
sure that the proper power structure that is defined in the profile is
the same as the connected drive. If the two do not match, a
connection error occurs, which indicates a power mismatch.

Verify that Power Rating on Connection is checked by default. It is
enabled in offline mode.

When you change parameters, other related parameters change as well.
("RsLogix 5000 — ==

These changes will cause module data types and properties to change.
l %  Data will be set to default values unless it can be recovered from the existing module properties.
Verify module properties before Applying changes.

Change module definition?
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This message always appears after you have changed a configuration.
This message is a reminder that when you change the power structure
the identity of the drive changes. If your drive is associated to an axis and
you change the power structure, the axis is disassociated.

Click OK to close the RSLogix 5000° dialog box.
4. Click OK to close the Module Definition dialog box.
5. Click OK to close the Module Properties dialog box.

Your PowerFlex 527 drive &-£31/0 Configuration
appears in the Controller -8B 1756 Backplane, 1756-A10

; 0 [0] 1756-L735 UM_SafetyController
Orgamzer under the Ethernet 8l [1]1756-L7SP UM_SafetyControllerPartner
controller in the I/O

& [211756-EN2T UM_ENZT
Configuration folder. - B 1756-EN2T UM_EN2T

- Ethemet

6. Proceed to Continue Drive Configuration on page 135 to continue
configuring your drive.

Configure the Drive with Integrated Safety Connections

Follow these steps to configure the PowerFlex 527 drives with integrated safety.

1. Make sure that you have completed the steps in Add a PowerFlex 527
Drive on page 129 before proceeding.

2. Under Module Definition, click Change.

Module Definition

Change ...
Revigion: 1.001
Electronic Keying: Compatible Module
Coennection: Motion and Safety
Power Structure: <none >

The Module Definition dialog box appears.

Module Definition ==
Rewision =] e
Blectronic Keying Compatble Module -
Camnection: Motion and Safety -

Motion and Safet

Power Structure: M
] Veerify Power Rating on Cor Safety only

[ ok | [ cames | [ Hep |

a. From the Electronic Keying pull-down menu, choose an option.

ATTENTION: When using motion modules, the electronic keying must be
either "Exact Match’ or “Compatible Keying"

Never use "Disable Keying™ with motion modules.
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b. From the Connection pull-down menu, choose the Connection
mode for your motion application.

In this example, choose Motion and Safety.

TIP  When ‘Safety appears in the Connection mode, integrated safety is implied.

The Safety Network Number (SNN) field populates automatically
when the Connection mode includes an integrated Motion and Safety
or Safety-only connection. For a detailed explanation of the safety
network number, see the GuardLogix Controller Systems Safety
Reference Manual, publication 1756-RM099.

c. From the Power Structure pull-down menu, choose the appropriate
power structure.

Module Definition =%
Revision: 001
Bectronic Keying Compatible Modie -]
Connection: [Mmmn and Safety ']
Fower Stucture: [<nme> ']
] Verify Power Rt Cor <none> -
[#] Verify Power Rating on B
25CV-4P8
25C-V-6P0
!
25C-A-4P8
25C-A-8P0
25C-A011
(2
25C-B-5P0
W 75CB-2P0

d. Check the Verify Power Rating On Connection checkbox to make
sure that the proper power structure that is defined in the profile is
the same as the connected drive. If the two do not match, a
connection error occurs, which indicates a power mismatch.

Verify that Power Rating on Connection is checked by default. It is
enabled in offline mode.

3. Click OK to close the Module Definition dialog box.
4. Click the Safety tab.

| Module Properties: ENET_Module (PowerFlex 527-STO CIP Safety 1.001) [E=NEcE ==

General | Connectlonl Safety ‘T\me Sync I Module Irfa | Intemet Protocol | Port Configuration | Netwark |Assouated Fues | Poy[t] &

Connection | Reguested Packet| Connection Reaction Max Observed o
Type Interval (RPI) (ms) Time Limit (ms ) Network Delay (ms)
Safety Input 10 3 40.1 [ _Reset Advanced
Safety Output 20 60.0 |_Reset

Configuration Ownership

Configuration Signature

ID: [d03 ecd? (Hex)
Date:  5/22/2015

Time: 124628PM [ 8295 ms
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The connection between the controller and the PowerFlex 527 drive is
based on the following:

e Drive catalog number must be PowerFlex 527 (integrated)

e Drive Safety Network Number (SNN)

o GuardLogix slot number

¢ GuardLogix safety network number

e Path from the GuardLogix controller to the PowerFlex 527 drive

o Configuration signature

If any differences are detected, the connection between the GuardLogix
controller and the PowerFlex 527 drive is lost. If the connection is lost,

the yellow icon appears in the controller organizer after you download
the program.

S. Click Advanced.

The Advanced Connection Reaction Time Limit Configuration dialog
box appears.

Advanced Connection Reaction Time Limit Configuration [-s;hj

Input
Reguested Packet Interval (RP1): 10} = ms (6 -500)

Timeout Multiplier: 25 1-4)
MNetwork Delay Multiplier: 2001= % (10-600)
Connection Reaction Time Limit: 40.1 ms
f
Qutput

Requested Packet Interval (RP1): 20 me (Safety Task Period)

Timeout Multiplier: 2= (1-4)
Network Delay Multiplier: 2001 % (10-600)
Connection Reaction Time Limit: 600 ms

OK | [ Cancel | [ Hebp

Analyze each safety channel to determine the appropriate settings. The
smallest Input RPI allowed is 6 ms. The selection of small RPI values
consumes network bandwidth and can cause nuisance trips because
other devices cannot get access to the network.

For more information about the Advanced Connection Reaction Time
Limit Configuration, see the GuardLogix 5570 Controllers User
Manual, publication 1756-UM022.

6. Click OK to close the Advanced Connection Reaction Time Limit
Configuration dialog box.

7. Click OK to close the Module Properties dialog box.
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Your PowerFlex 527 drive &-E91/0 Configuration

appears in the Controller SR el
4 [0] 1756-L735 UM_SafetyController

Organizer under the Ethernet .8 [1]1756-L75P UM_SafetyControllerPartner
COHtl‘OHCl‘ in thC I/O -0 [211756-EN2T UM ENT
. i -2 Ethemet
Conflguratlon folder. - B 1756-EM2T UM_ENZT
® W, cric527-510 G Safty Driv 4

8. Proceed to Continue Drive Conﬁguration on page 135 to continue
configuring your drive.

Continue Drive Configuration

After you have established your PowerFlex 527 drive in the Logix Designer
application, the remaining configuration steps are the same regardless of the
drive catalog number.

1. Right-click the PowerFlex 527 drive you created and choose Properties.
The Module Properties dialog box appears.

| Module Properties: UM_EN2T (PowerFlex 527-5TO CIP Safety 1,001) =N HoR|==|
General |Connect\on | Safety | Time Sync I Module Info | Intemet Protocol | Port Configuration | Netwark | Associated Axes | Porlt|
Type: PowerFlex 527-5T0 CIP Safety PowerFlex 527 AC Drive - CIP Motion / Safe Torg...
Wendor: Allen-Bradley
Parent: UM ENZT Ethernet Address
Name: brive_4 @) Private Metwork: 192.168.1. 180 =
Description: - () 1P Address:
-
Module Definition
Safety Network 3E18_02DD_9318

Revision: 1.001 Number:

Electronic Keying: Compatible Module 7/10/2015 9:21:15.544 AM

Connection Motion and Safety

Paower Structure: 25C-V-2P5

2. Click the Associated Axes tab.

# | Module Properties: ENET_Module (PowerFlex 527-5TO CIP Safety 1.001) =

General | Connection | Safety | Time Sync I Module Info I Intemet Protocol | Port Corfiguration I Network | Associated foes | Py 4 |+

Axis 1 [cnune> '] { Mew Ams‘%J

Motor Feedback Device: Motor Feedback Port

3. Click New Axis.
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The New Tag dialog box appears.

rNewTag ﬂ
Help

Usage <controller>

Type: Base | | Connection..

Data Type:  AXIS_CIP_DRIVE B
Connection:

Scope: faPrsa7_Test -
Clss
ctand
Style

[ Constant

Sequencing

[] Open AXIS_CIP_DRIVE Configuration

Open Parameter Connections

4. Type the axis Name.
AXIS_CIP_DRIVE is the default Data Type.
5. Click Create.

The axis (Axis_1) in this example) EI 5 Motion Groups

appears in the Controller WS ngrouped Axes
Organizer under Motion Groups L2 A 1
> Ungrouped Axes and is assigned
as Axis 1.
e Properties: UM_EN2T (PowerFlex 527-STO CIP Safety 1.001) o] -=) fe3a]

| General I Connection I Safety I Time Sync I Module Info I Intemet Protocol | Port Corfigurstion I MNetwork | Associated Axes™ | Pt |

Asis 1: [t v L) [ew A,

Motor Feedback Device: Motor Feedback Port

6. Click Apply.
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7. Click the Power tab.
5| Module Properties: UM_EN2T {PowerFlex 527-STO CIP Safety 1.001) =2 E=R===)
| Connection I Safety | Time Sync I Module Info | Intemet Protocol | Port Corfiguration | Network I Agzocisted Axes | Power | Digit| |+
Power Structure: 25C-V-2P5
1P 110V 2.54 0.4kw
PWM Frequency: [4 Khz - ]
Regenerative Power Limit: 100,000 =4 Regulator Rated
Bus Regulator Action: [Adjustable Frequency ']
Shunt Regulator Resistor Type: External (@ Internal
External Shunt: <none
External Shunt Resistance: 60.000 | ohms
External Shunt Power: 0.2000 | Kilowatts
External Shunt Pulse Power: 2.000 | Kilowatts

8. From the pull-down menu, choose the power options appropriate for
your actual hardware configuration.

Attribute Menu Description
PWM Frequency « 2kHz The value sets the carrier frequency for the Pulse Width
« 4KkHz Modulation (PWM) output to the motor.
« 8kHz
Bus Regulator Action | Disabled This selection disables the internal DC bus voltage requlation
feature of the drive. Select this option if there is an external
regenerative brake or regenerative line supply that is connected
to the drive DCbus.

Shunt Regulator This selection is used when either an external shunt resistor is
connected to the drive or the internal IGBT is controlling the
power dissipation to the resistor.

Adjustable Frequency | This selection allows the drive to either change the torque limits

(Default) or ramp rate of the velocity to control the DC bus voltage. This
option is not recommended for positioning applications because
it overrides the velocity and the system overshoots or does not
stop.

Shuntthen Adjustable | This selection allows the Shunt resistor to absorb as much energy

Frequency as it is designed for. The Shunt resistor then transitions to
adjustable frequency control if the limit of the resistor has been
reached.

Adjustable Frequency | This selection allows for adjustable frequency control of the DC

then Shunt bus. If adjustable frequency control cannot maintain the DC bus
within limits, the shunt resistor is activated.

Shunt Regulator Internal Not applicable for PowerFlex 527 drives.
Resistor Type - —
External Enables the external shunt (internal shunt option is disabled).
9. Click OK.

10. Repeat step 1 through step 9 for each PowerFlex drive.
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Create an Axis for a Once you have added a drive, selected the power structure, and assigned a
. feedback device, you can create and configure an axis. You must apply the
PowerFlex 527 Drive changes and exit the Associated Axis dialog box before the option to create an
axis becomes available.

There are two approaches that you can take to create and configure an axis. You
can create an axis first and then add the axis to your motion group, or you can
create your motion group and then add an axis. The procedure that is outlined
in this section takes the approach to create your axis first, configure the axis,
and then add it to your motion group.

1. Double-click the PowerFlex 527 drive in the controller organizer.
2. Click the Associated Axes tab.
3. Click New Axis.

5 Module Properties: ENET_Module (PowerFlex 527-STO CIP Safety 1.001) [E=8(E=R |

|Genem| IC.onnecmon | Safety I Time Sync | Module Infa | Intemet Protocol | Port Corfigurstion I Network ‘ Associated Axes | Poy |-

Axis 1t I<none> '] { New Ams.%J

Motor Feedback Device: Motor Feedback Port

TIP  You can also create an axis directly off the Motion Group in the controller
organizer.

Mew dais A5, CONSUMED.
Mew Coordnate System. A5, 56
RS, SERVD, DRIVE
005, GENERC

A5, GENERIC_DRIE.

e AmCEomA
A0S VIRTLAL
The New Tag dialog box appears.
New Tag =5
-]
Help
Usage: <controller>
Type: Base = | | Connection
Alizs For: Jhd |
Data Type:  AXIS_CIP_DRIVE (=)
Parameter
Connection
Scope: $aPF527_Test -
Close
L
en Read/Mirte
Style:
[ Constant
Sequencing
[=] Open AXIS_CIP_DRIVE Configuration
Open Parameter Cornections

4. Type the name.

138 Rockwell Automation Publication MOTION-UMO03I-EN-P - June 2016



Configure Integrated Motion Using a PowerFlex 527 Drive  Chapter 4

5. Type a Description, if desired.

The fields in the next steps are automatically entered for the
AXIS_CIP_DRIVE data type.

Configure the Motion Group

Follow these steps to configure the motion group.

1. In the Controller Organizer, right-click Motion Groups and choose

New Motion Group.
The New Tag dialog box appears.
New Tag e [
Name - ] Create | v
Description A
Help

Usage: <controller>
Type Base =] [Connection
Alias For |
DataType:  MOTION_GROUP D

Parameter
Connection —

Scope: fOPFE27 Test -
—
g Read/Wite

Ste:

[] Constant

Sequencing

] Open MOTION_GROUP Corfiguration

Open Parsmeter Connections

2. Type the new motion group name.

3. Click Create.
Your new motion group appears in the Controller Organizer under the
Motion Groups folder.

4. Right-click the new motion group and choose Properties.

The Motion Group Properties dialog box appears.

[8 (Read Only) Motion Group Properties - UM_Motion | — || = |[=5]

Pods Assignment” | Attribute | Tag

Unassigned: Assigned:

e

oK Cancel | [ ooy ][ Hep
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5. Click the Axis Assignment tab and move your axes (created earlier) from
Unassigned to Assigned.

6. Click the Attributes tab and edit the default values as appropriate for
your application.

7. Click OK.
Your axis moves to the new motion group.

To get the minimum motion group base-update rate, see Motion Group
Base Update Rate on page 376.

Configure Axis Properties

For more information and examples on PowerFlex 527 axis configuration in

Logix Designer application, see Axis Configuration Examples for the
PowerFlex 527 Drive on page 215.

For more information on how to configure the recommended out-of-box
settings for your PowerFlex 527 drive, see Appendix D, PowerFlex 527 Out-of-
Box Conﬁguration on page 373.

Test and Tune the Axes - For examples of how to configure PowerFlex 527 axes in Frequency, Velocity,

Velocity and Position Control and Position control, see Chapter 9.

Modes For examples of how to test and tune the PowerFlex 527 axes, see the
PowerFlex 527 Adjustable Frequency AC Drive User Manual, publication 520-
UMO002.
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Chapter 5

Configure Axis Scheduling

This chapter describes how to configure the Axis Scheduling feature that is
located in the Motion Group properties dialog box.

Topic Page
Example Axis Scheduling Application 142
Axis Scheduling Configuration 146
Motion Utilization 154

Axis Scheduling provides a way for you to configure drives to run at different
update rates. Axis Scheduling can improve the performance of your controllers.
You can use Axis Scheduling with integrated motion drives and virtual axes. By
using Axis Scheduling you can optimize your controller, network, and drive
performance. For smaller controller applications (CompactLogix™), you can
expect to see a significant improvement in system performance.

Many applications have motion drives with different performance
requirements. At the simplest level, motion drives can be assigned into a ‘fast’
and ‘slow’ update rate groupings.

e The ‘fast’ group typically includes high speed coordinated process
positioning drives with aggressive PCAM or interpolation profiles and
auxiliary functions like registration position/velocity phase correction.

e The ‘slow’ group typically includes noncoordinated motion drives used
for automatic machine reconfiguration, noncoordinated point-to-point
motion process drives, or coordinated drives with less aggressive PCAM
or gearing functions.

Axis Scheduling is compatible with these products:
¢ ControlLogix® 5570 and later controllers
¢ GuardLogix® 5570 and later controllers
e CompactLogix 5370 and later controllers

o All Integrated Motion EtherNet/IP drives, for example, Kinetix”,
PowerFlex® and other third-party drives
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Example Axis Scheduling
Application

142

Axis Scheduling can improve ControlLogix and CompactLogix EtherNet/IP
Integrated Architecture® Motion system performance by reducing average
Logix controller and EtherNet/IP network utilization. Axis Scheduling
supports three separate controller/network motion drive update rates per
controller, one rate for high performance drives, and two additional rates for
lower performance drives.

For example, suppose that you have a robot that removes product from a
conveyor belt. There are three precision axes on the robot and four general-
purpose axes on the conveyor belt. If you configure the controller to run all
seven axes at 2 ms to control the precision axes, this setting takes the network
utilization of your controller too high. In the past, one option would have been
to run all seven axes at 8 ms, but this setting is not fast or precise enough for the
robot axes. So you have had to add a second controller and Ethernet module to
get the performance you needed. Axis Scheduling lets you configure the axes at
different rates that are based on the needs of the application, which balances
the motion performance and network utilization of your controller.

With Axis Scheduling, you can configure the axes on the robot to run at a
faster base-update rate (2 ms) than the rate of the conveyor (8 ms).

With the ability to configure three update periods, the four conveyor axes can
run as one channel, which appears to the controller as one drive. The axes are
updated round-robin style; every 2 ms, three of the robot axes and one of the
conveyor axes are updated.

During the next update, three robot axes are updated and then the next
conveyor axis is updated; eventually all conveyor axes are updated and the
process starts again. The controller updates four axes every update period. The
controller can handle the load of four axes easier than a load of seven axes. This
capability improves the performance of the controller.
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Timing Model

The general timing model for the Integrated Motion on the EtherNet/IP
network I/O Connection data exchange is described in this section. The
Timing Model field in the Motion Group Properties dialog box Attribute tab is
shown as One Cycle or Two Cycle. See Figure 8 for an example.

Figure 8 - Figure 8 - Timing Model Attribute Examples

L& Motion Group Properties - MG = '@

s Assignment | Atibute | Tag
= | ms {n 05 increments) |fuwis Schedule

Base Update Period: 2.0

Altemate 1 Update: 20 ms
Atemate 2 Update: 20 me
General Faul Type: Non Major Fautt  +

Timing Model: One Cycle |

Scan Times (elapsed time):

Ma: {us)
Last fus)
Average: fus)

L Motion Group Properties - MG

Aois Assignment | Attibute | Tag

[= e ]

Base Update Period: 20 =
Altemate 1 Update 20
Altemate 2 Update 20

General Fault Type:

Mon Major Fauk

me (in 0.5increments.) |Axis Schedule
ms

ms

Timing Model: Two Cycle

Scan Times (elapsed time)

Manc: fus) Reset Max
Last: fus)
Average: fus)
Cancel Aoply He
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One Cycle Timing

The Controller Update Period paces data exchange between the device and the
controller with one Device-to-Controller data packet that is sent for every
Controller-to-Device data packet received. The Controller-to-Device
Connection packets are sent periodically according to the configured
Controller Update Period. The Device Update Period, which is the update
period at which the device performs its control calculations, is typically much
faster than the Controller Update Period. The basic Integrated Motion on the
EtherNet/IP network 1-Cycle Timing Model is illustrated in Figure 9.

Figure 9 - Integrated Motion on the EtherNet/IP Network One Cycle Timing Model

Input Traffic No Motion Traffic Output Traffic
i i i 1
/ Connection Update Device Update Period
+—>

Device Interrupt Timer

1 I 1 | | @
| S| — | S|
\ Actual Position

® o/ |

N
v
o
=
w
M
~

Device Interrupt Service
: L _ —

Motion Dito-C1/0 Connection

|

| e |

1
Motion C-to-D\/0 Connection /
Controller Task /

F—————— Motion Planner |

1
—
\ @ /:md Position

{ Motion Planner | E—

Controlier Update Period (1 msec)

A

Controller Task Timer Events

Controller Task
Phase Offset
~330 psec
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Two Cycle Timing

The Two Cycle Timing Model that is shown in Figure 10 begins with the
device transmitting the D-to-C connection packet to the controller at the
beginning of the update cycle. In this case, the Controller Task does not start
until half way through the update cycle. This start point allows more time for
the D-to-C connection packet to reach the controller before the Motion
Planner task runs. Unlike the One Cycle Timing Model, the C-to-D
connection packet is not transmitted back to the device until the next time the
Motion Planner task runs. This delay again allows more time for the C-to-D
connection packet to reach the device. It takes two connection cycles to
complete the I/O data transaction with the device.

Figure 10 - Integrated Motion on the EtherNet/IP Network Two Cycle Timing Model

Input Traffic Output Traffic
i i 1
Connection Update Device Update Period
Device Interrupt Timer +—>r
I : I : } | | | |
i 250 psec
@ Device Interrupt Service : ;
\:\ctual Position ' \ .
Motion D-to-C1/0 Conyfection !
) | |
1 — i
@ Motion C-to-D IAmectlon ' @ / '
; | E
: w— :
E @ / Command Position |
Controller Task ! i
{ Motion Planner }g i Motion Planner |-|
Controller Task Timer Events 5_1 Controller Update P?md (1 msec) =E
1 [ | [ ‘ |
I | | 1 | | 1

Controller Task
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Axis Scheduling
Configuration

146

In Logix Designer, you use the Axis Schedule Panel to configure the update
periods. The Axis Schedule Panel provides a Base Update Period and two

alternatives. Information such as Estimated Utilization and Actual Utilization
appear on this panel.

% Axis Schedule o)==
Update Period and Schedule
Base: Alternate 1: Alternate 2:
4.0—v ms (in 0.5 increments) SU—v ms 20.0 | ms
Axis_000 Axis_001 aixs_03_produced
Axis_003 Axis_007 Axis_002
Axis_005 Axis_014_Consumed Axis_008
axis_01_produced axis_02_produced Axis_015_Consumed
Axis_013_Consumed e Axis_09_FB_CE Pes Axis_10_FB_CE
Axis_04 l—‘l Axis_10_CIP l—‘l
Axis_06 Axis_11 FB_HA
Axis_12_FB_CE
- T << <<
Estimated Utilization - Motion Actual Utilization - Motion

Logix Controller: 25.5 % Logix Controller:

Task 1jO Cyde: 52.4 % Task If0 Cyde:

Connection IO Cyde: 32.0 %

Communications: 23.7 %

Ethernet Media: 3.5%

0K ] I Cancel Appl Help

The alternative rates for lower performance drives provide a way for multiple
drives to be ‘multiplexed’ through one drive update channel. Axis Scheduling
allows multiple drives to be updated by using the same amount of controller
and network capacity as used in updating one non-multiplexed drive.

For more information on how to configure a motion group for Kinetix drives,
see Create a Motion Group on page 38. For more information on how to
configure a motion group for PowerFlex drives, see Create a Motion Group on
page 106.
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Configuring the Update Periods

Follow these steps to configure the update periods:
1. Double-click the Motion Group.

The Motion Group Properties dialog box appears.

(3 Motion Group Properties - Motion_Group_101 =1 @

Podis Assignment | Attribute | Tag
Unassigned: Assigned:
Podis_00 - | |Pods_DOD ~
tos_01 — | | #ds_0m1 —
Pods_02 Fods_002
fois_03 fais_003
Pos_08 Huds_005 L
Pods_09 =|| |Ads_007 =
Auis_1 Hodis_DOE
Pods_10 adis_01_produced
Buis_101 Hodis_013_Consumed
Pods_11 Huis_014_Consumed l
Pods_12 ~ | | Ads_015_Consumed
Ais_13 adis_{2_produced
Pogs_14 adis_03_produced
BAxis_15 - | | Ads_04 -

2. Assign axes to the group.
3. Click Apply.
4. Go to the Attribute tab.

(g Motion Group Properties - Motion_Group_101 = @

| Huis Assignmert | Ptribute |Tag |

Base Update Period: 4.0] | mz in 05 increments) | f&ds Schedule

Atemate 1 Update: 80 ms
Altemate 2 Update: 200 ms
General Fault Type:
Timing Model: Cne Cycle

Scan Times (glapsed time):

Manc: fus) Reset Max
Last: (us)
Average: {us)
[ ok [ cancel || epis Help

5. Choose a Base Update Period.
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148

In this example, the Base Update Period is 4.0 ms and the Alternate 1
and 2 Update Periods are 8 ms and 20 ms. The base period acts as the
anchor value for the axis scheduling feature.

The Alternate Update Periods are multiples of the base. You can edit the
Base Update Period when the controller is offline and is read-only when
the controller is online. The alternate rates on the Attribute tab are read
only.

To go to the Axis Schedule Panel, click the Axis Schedule.
Cé Motion Group Properties - Motion_Group_101 '?‘@

fods Assignment | Attibute | Tag

Base Update Period [4.] ms n 0.Bincrements.} |Ads Schedule

Atemate 1 Update 3.0 ms

The Axis Schedule Panel appears.

% Ais Schedule [E=8 SR

Update Period and Schedule
Base: Alternate 1: Alternate 2:

ms (in 0.5 increments) LE me

Axis_000 -
Axis_001

Axis_002

Axis_003

Axis_005 o >
poscs 2] 2]
Axis_008

axis_01_produced

Axis_013_Consumed
Axis_014_Consumed
Axis_015_Consumed
axis_02_produced

axis_03_produced
Axis_04 A

LD O D
m

Estimated Utilization - Motion Actual Utilization - Motion
Logix Controller: 35.6 % Logix Controller:
Task IO Cyde: 81.1% Task IjO Cyde:
Connection If0 Cyde: 44,45,
Communications: 38.0%

Ethernet Media: 5.6 %

OK. ] [ Cancel ] [ Apply ] [ Help

The axes that you assigned in the Axis Assignment tab appear in the
Base column.

7. To assign the axes to the Alternate Update Periods, use the positioning

arrows.
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The axes appear in the Alternate columns.
R Axis Schedule =8 =R
Update Period and Schedule

Base: Alternate 1: Alternate 2:

ms (jn 0.5 increments) ms ms

Axis_000 Axis_001 Axis_002

Axis_003 Axis_007 Axis_003

Axis_005

ands_01_produced

Axis_014_Consumed
anis_02_produced

Axis_015_Consumed
axis_03_produced

Axis_013_Consumed pa. Axis_09_FB_CE P Axis_10_FB_CE
Axis_04 - Axis_10_CIP -

Axis_06 Axis_11 FB_HA

Axis_12_FB_CE

Estimated Utilization - Motion Actual Utilization - Motion

Logix Controller: 25.5 % Logix Controller:
Task If0 Cyde: 52.4 % Task Ij0 Cyde:
Connection IO Cyde: 32.0%
Communications: 23.7 %
Ethernet Media: 3.5%
ok | [ cancel Apply Help

8. Choose the Alternate 1 Update Period.

The multipliers range from 2...32, so if the base update rate is 2.0, the
values in the alternate rates are 4, 6, 8, 10, 12...32. If the base update rate
is 3.0, the values are 6, 9, 12, 15, and so on.

If you change the Base rate to a value that the Alternate rate value is not a
multiple of, a warning flag appears next to the Alternate rate.

[=]o =

B Asis Schedule

Update Period and Schedule

Base: Alternate 1: Alternate 2:

0 Scene) m T ¥
Axis_000 Axis_001 Axis_002

Axis_003 Axis_007 Axis_008

Axis_005 Axis_014_Consumed Axis_015_Consumed

axis_01_produced

axis_02_produced

axis_03_produced

Axis_013_Consumed T Axis_09_FB_CE e Axis_10_FB_CE
Axis_04 - Axis_10_CIP -

Axis_06 Axis_11_FB_HA

Axis_12_FB_CE

Estimated Utilization - Motion Actual Utilization - Motion

Logix Controller: 19.8 % Logix Controller:
Task IjO Cyde: 40.7 % Task [fO Cyde:
Connection IfO Cyde: 23.8%
Communications: 18.7 %
Ethernet Media: 2.7 %
Ok ] [ Cancel ] [ Apply ] [ Help
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Once an alternate rate is set on the Axis Schedule Panel, the Base Update
Period for the group on the Attribute tab becomes disabled. You can still
set the base update rate on the Axis Schedule Panel.

A warning appears and the value is set to either 0.5 or 32 if you enter a
value outside of the acceptable range.

Logix Designer ﬁ

Ermor: Failed to modify properties for the Base Update Period.
L 0 Atemate Update Periods need to be a multiple of the Base Update Period.
= Flease select new Altemate Update Periods

[ ok | [ Hep

Envor 28312-80004005

TIP  If the Base Update Period is too small, the controller does not have time to
execute non-motion related ladder logic.

As a result, the configuration sets the lower limit on the Base Update Period
that is based on the number of axes in the group.

You can use Integrated Architecture® Builder (IAB) to determine the
performance information that is based on your system configuration.

Too many axes per base rate can indicate one of the following:

o There is not enough time for the motion task to execute, which
results in a motion task overlap error.

o There are high-application program scan times, which affect all logic:
program logic that supports motion applications and general
program logic.

9. Choose the Alternate 2 update period.

If the base update rate is changed to a value that invalidates the alternate
update rates, a warning tool tip appears.

Alternate 2:
Y
iz 002 Alternate Peried is invalid related to Base h

o Ifyou click OK or Apply, a warning box appears that tells you that
you must select valid alternate update rates before you apply any
changes.

10. Update the periods as required.
11. Click Apply.
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The Alternate update rates appear on the Attribute tab.

L@ Motion Group Properties - Motion_Group_101 = @

| Fods Assignrnent| Atribte |Tag |

Base Update Period: m | mz n 0.5 increments ) |feds Schedule

Altemate 1 Update: 8o ms
Altemate 2 Update: 200 ms
General Fault Type:
Timing Model: One Cycle

Scan Times (elapsed time):

Max: (us) Reset Max
Last: fus)
Average: {ush
[ ok [ Cancel Apply Help

Here is another example.

1. To change all rates to be the same, for example 4 ms, go to the Axis

Schedule Panel.
B Avis Schedule =S e

Update Period and Schedule
Base: Alternate 1: Alternate 2:
Axis_000 Axis_001 Axis_002
Axis_003 Axis_007 Axiz_003
Axis_005 Axis_014_Consumed Axis_015_Consumed
axis_01_produced axis_02_produced axis_03_produced
Axis_013_Consumed Axis_D%_FB_CE Axis_10_FB_CE
Axis_04 Axis_10_CIP
Axis_06 Axis_11_FB_HA

Axis_12_FB_CE

Estimated Utilization - Motion Actual Utilization - Motion
Logix Controller: 35.6 % Logix Controller:
Task IjO Cyde: 81.1% Task IfO Cyde:
Connection [jO Cyde: 44.4%:
Communications: 3B8.0%
Ethernet Media: 5.6 %

o] (o) (o ) [
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The Base Update Period on the Attribute tab becomes active.

I?I@

g Mation Group Properties - Motion_Group_101

| Mods Assignment | Attribute |TE|g |

Base Update Period: m = ms(in 0.5increments.) |Axis Schedule

Altemate 1 Update: 40 ms
Altemate 2 Update: 40 ms
General Fault Type:
Timing Model: One Cycle

Scan Times (glapsed time):

Max: us)
Last: (us)
Average: {us)

[ oK H Cancel ] Apply Help

Notice that after you have made all update periods in the Axis Schedule
Panel, the update period values are the same and the Base Update Period
is now active. The Alternate Update Periods are always read-only.

2. Change the Base Update Period.

I?I@I

L@ Moation Group Properties - Motion_Group_101

| Fods Assignment | Atribute™ |Tag |

ms (in 0.5 increments.) |fds Schedule

Base Update Period: 5.0

Altemate 1 Update: 40 ms
Altemate 2 Update: 40 ms
General Fault Type:
Timing Model: COne Cycle

Scan Times {glapsed time):

152

Max: {us)
Last: fus)
Average: {us)

OK

) (o) o) (o
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After you click Apply (or OK), the values in the alternate fields change

to match the base.

Lg Motion Group Properti

ies - Motion_Group_101

= 5|

General Fault Type:

Timing Model:

| Aods Assignment | Attibute |Tag |
Base Update Period: 5.0 = ms {in 0.5 incremerts.)
Altemate 1 Update: 50 ms
Altemate 2 Update: 50 ms

Mon Major Fautt

One Cycle

Scan Times (elapsed time):

Ma: (us) Feset Max
Last: {us)
Average: (us)
[ ok |[ Canced || oy Help

The values are also changed in the Axis Schedule Panel.

axis_01_produced
Axis_013_Consumed
Axis_04

Axis_06
Axis_12_FB_CE

Axis_014_Consumed
axis_02_produced

Axis_09_FB_CE
Axis_10_CIP
Axis_11_FB_HA

R Axis Schedule o= ==
Update Period and Schedule
Base: Alternate 1: Alternate 2:
Axis_000 Axis_001 Axis_002
Axis_D03 Axis_007 Axis_008
Axis_005

Axis_015_Consumed
axis_03_produced
Axis_10_FB_CE

Estimated Utilization - Motion

Logix Controller: 28.5
Task 1O Cyde: 64.9
Connection IfO Cyde: 35.5
Communications: 30.4
Ethernet Media: 4.4

Actual Utilization - Motion

% Logix Controller:
% Task 1O Cyde:

%o
%o
%o

J [ Cancel

Apply
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Motion Utilization The following values are updated in real time as you change your
configuration. You can see how the utilization metrics are responding to your
configuration changes and you can modify your configuration.

Estimated Utilization - Motion Actual Utilization - Motion
Logix Controller: 66.1 % iy Logix Controller:
Task [0 Cyde: 135.4 % X Task I/O Cyde:
Connection 10 Cyde: T7.2 % — —
focy : | Litilization Limit Exceeded h
Comrmunications: 62.7 % Ay
Ethernet Media: 9.2 %

¢ The yellow warning icons indicate that the value is at the borderline of
the controller capabilities.

e The red X next to the Task I/O Cycle and Connection I/O Cycle
warnings indicates that the value has reached beyond what the motion
task cycle can handle.

If you are reaching utilization limits and you only have the Base Update Period
that is assigned to axes, start to assign axes to the Alternate Update Periods.

Table 24 - Utilization Parameter Descriptions

Parameter Description

Estimated Utilization - Motion Estimated utilization assumes basic default configuration with no active
motion planner activity, no transmission statistics, and no cyclic read or write.

The estimated percent of time the controller spends on motion while online.

Logix Controller The estimated percentage of time of the Logix controller that a motion task
consumes. If this value exceeds 50%, a warning icon appears. If this value
exceeds 80%, an error icon appears.

Task 1/0 Cycle The estimated percentage of time available in the update cycle Motion Task
to process input, run motion planner, and send output to motion devices. If
this value exceeds 100%, a warning icon appears. If this value exceeds (200
connection 1/0 cycle Cycle)%, an error icon appears.

Connection 1/0 Cycle The estimated percentage of time available in the update cycle for input and
output data transmission over the motion connection. If this value exceeds
80%, a warning icon appears. If the value exceeds 100%, an error icon
appears.

Communications Shows the estimated percentage of time of the communications controller
that the motion connection packets consume. If this value exceeds 50%, a
warning icon appears. If this value exceeds 100%, an error icon appears.

Ethernet Media Shows the estimated percentage of Ethernet media bandwidth that motion-
connection packet traffic uses. If the value exceeds 50%, a warning icon
appears. If the values exceed 100%, an error icon appears.

Actual Utilization - Motion Actual utilization is based on measurements that are made by the Logix
controller. Actual utilization values can be substantially higher than
estimated utilization values depending on factors such as active motion
planner activity, transmission statistics, and cyclic read or write data.

Logix Controller Shows the actual percentage of time of the Logix controller that the motion
task consumes.
Task /0 Cycle Shows the actual percentage of time available in the update cycle for motion

task to process input, run motion planner, and send output to motion devices.
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Create a Controller Project

Configure a Project for Integrated Motion on
the EtherNet/IP Network

This chapter describes how to configure an integrated motion project in the
Logix Designer application.

Topic Page
Create a Controller Project 155
Set Time Synchronization 158
Add a 1756-ENxTx Communication Module 161

IMPORTANT  When you perform an import/export on a project in the RSLogix 5000°

software, version 19 or earlier, the axis absolute position is not recovered on
download to the controller.

See APR Faults on page 272 for more information.

Follow these instructions to create a project.

1.

On the Studio 5000° dialog box, choose Create New Project.

Rockwell Software”

Studio 5000

Create

r New Project - .
ol e

——Fronn Import-— = éamb\e '.;.‘_ww-.-s,ﬁwmﬂ—-""

From Sampl

Recent Projects &

Rockwell Automation Publication MOTION-UMO03I-EN-P - June 2016 155



Chapter6  Configure a Project for Integrated Motion on the EtherNet/IP Network

2. Choose a controller, type a name, and click Next.

re New Project M
-
Project Types Search X
5 Logix I Compactlogix™ Plus 3480 Controller -
4 Controllogix® 5570 Controller
1756-171 ControlLogix® 5570 Controller
i 1756-L72 Controllegix® 5570 Controller
1756-L73 Controllegix® 5570 Controller
1756-L74 Controllegix® 5570 Controller
1756-L75 ControlLogix® 5570 Controller

Controllegix® 5580 Centroller

GuardLegix® 5570 Safety Contraller

GuardLogix® 5580 Safety Contraller

Mame: Integrated_Motion_Control

| Location:  C\Users\TLavell\Documents\Studic 5000'Praje «

Studio 5000® Logix Emulate™ Controller v

3. Type a Name for the controller.
4. Assign alocation (optional).

S. Click Next.

Project Configuration dialog box appears.

ra New Project @g

1756-L71 ControlLogix® 5570 Controller
Integrated_Motion_Control

[1756-A10 10-5let ControlLogix Chassis

Security Authority: [No Pratection ']

Use only the selected Security Authority for authentication and
authorization

Secure With: Logical Name <Controller Name>

Permission Set

Description:

Redundancy: [C Enable

TR BT T

6. Choose the chassis type.

7. Assign the slot location of the controller.
8. Assign the Security Authority.

9. Type a description (optional).
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Chapter 6

10. Click Finish.

The Logix Designer application opens with new project.

File Edit View Search Legic Ceommunications Toels Window Help

T =)

e & e oo

-G [En VB QA9 | o

Offline: Peth: [ <none> ~| |
No Forces
No Edis R I = e e e M el |

Redundancy €« Advanced Math Math Conversions

Controller Tags
-3 Controller Fault Handler
*..[7 Power-Up Handler
£ Tasks
248 MainTask
) L@ MsinProgram
Unscheduled
Motion Groups
(7 Ungrouped Axes
Add-On Instructions
-5 Data Types
i [ User-Defined
[0, Strings
. [y Add-On-Defined
L Predefined
L Module-Defined
Trends
M, Logical Model
=-E31/0 Configuration
) 3175 Backplane, 1756-A10
#0 [0] 1756-L71 Integrated_Motion_Control

[pora ey

[e= Controller Organizer| Tk, Logical Organizer

Create Motion Drive Start instruction
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This technology supports highly distributed applications that require time
stamping, sequence of events recording, distributed motion control, and
increased control coordination. All controllers and communication modules
must have time synchronization that is enabled for applications that use
Integrated Motion on the EtherNet/IP network.

Set Time Synchronization

Time synchronization in the Logix system is called CIP Sync. CIP Sync
provides a mechanism to synchronize clocks between controllers, I/O, and
other devices that are connected over CIP networks and the ControlLogix” or
CompactLogix™ backplane. The device with the best clock becomes the
Grandmaster time source for your system.

Figure 11 - Star Topology with the ControlLogix Controller as the Grandmaster
Stratix 8000™
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and P2 = Priorities Priorities are automatically assigned based on their clock quality, which the Best Clock Algorithm determines. In this example, P2=1 s the

best quality so it becomes the Grandmaster. If the P2=1 device loses clock quality for some reason, then P2=2 would become the
Grandmaster for the system.
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The Best Master Clock algorithm determines what device has the best clock.
The device with the best clock becomes the Grandmaster time source for your
system. All controllers and communication modules must have time
synchronization that is enabled to participate in CIP Sync.

See the Integrated Architecture® and CIP Sync Configuration Application
Technique, publication [A-AT003, for detailed information.

You must enable time synchronization for motion applications. Follow these
instructions to enable time synchronization.

1. In the Controller Organizer, right-click the controller and choose
Properties.

2. Click the Date/Time tab.

This graphic is an example of the Controller Properties dialog box for
the 1756-L71 controller.

@ Centroller Properties - Integrated_Motion_Control =n @
Project Redundancy I Monvolatie Memory I Memoary I Security I Alam Log |
General | Major Faults | Minor Fauls I Date/Time I Advanced I SFC Execution |

Vendar: Allen-Bradley

Type: 1756-L71 ControlLoghe® 5570 Controller | Change Controller... |
Revision: 2611

Name Integrated_Mation_Control

Diescription o

Chassis Type: 1756-A10  10-Slot Control Logix Chassis -

Slat: ]

oK Cancel Apply Help
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Chapter6  Configure a Project for Integrated Motion on the EtherNet/IP Network

@ C P es - _Motion_Control =nEGE=
Project Redundancy Nonvolatile Memory I Memol Security Aam Log
JEmary,
| General I Major Fautts | Minor Faults | Date/Time™ | Advanced I SFC Bxecution |

(1) The Date and Time displayed here is Controller local time, not workstation local time.
Use these fields to configure Time attributes of the Controller.

Set Date, Time and Zone from Worlestation | €

Date and Time: Change Date and Time... [
Time Zone: &
Adjust for Daylight Saving (= i
Time Synch i
My DANGER. K time synchronization is
Enable Time Synchronization disabled online. active axes in any
contraller in this chassis, or any other
synchronized device, may experience
Q Isthe system time master unexpected motion. Safety controllers may
2 Is & synchronized time slave fault f no other time master exists in the
2 Duplicate CST master detected local chassis.

) CST Mastership disabled

2 No CST master

[ ok | cancel |[ Apey || Hee

3. Check Enable Time Synchronization.
4. Click OK.
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- Follow these instructions to add an Ethernet communication module to your
Add a 1756-ENxTx he < bihernet commun ) ly
. . project. These modules are compatible with the 1P ync protocol: catalog
Communication Module numbers 1756-EN2T, 1756-EN2E, 1756-EN2TR, and 1756-EN3TR.

IMPORTANT  For all communication modules, use the firmware revision that goes with
the firmware revision of your controller. See the release notes for the
firmware of your controller.

1. To add a module, right-click the backplane and choose New Module.
2. Clear the Module Type Category Filters select all checkbox.
3. Check the Communication checkbox.

On the Select Module Type dialog box, you can filter to the exact type of
module you are looking for, which makes your search faster.

4. Under Communications, select the 1756-ENxTx module and click OK.

~

Select Module Type
Catalog | Module Discovery I Favorites
Enter Seanch Text for Modiie Tipe... Clear Filters Hide Filters %
= Madule Type Category Fiters i Module Type Viendor Fiters ™
[ Analog |E‘ Allen-Eradley |E |
Communication Advanced Micro Controls Inc. (AMCI) | |
[F] Controller Hardy Process Solutions
[F] Digtal - Molex Incorporated -
< | T 3 4 [ 3
w Catalog Number Description Vendor Category °x
1756-EN2F 1756 10100 Mbps Bthemet Bridge, Fiber Media Allen-Bradley Communication T
1756-EN2T 1756 10/100 Mbps Ethemet Bridge. Twisted-Pair Media  Allen-Bradley Communication
1756-EN2TR 1756 10100 Mbps Ethemet Bridge, 2-Port, Twisted-F...  Allen-Bradiey Communication
1756-EN2TSC 1756 10100 Mbps Ethemet Bridge, Twisted-Pair Medi...  Allen-Bradiey Communication
1756-EN3ITR 1756 10/100 Mbps Ethemet Bridge. 2-Port, Twisted-P...  Allen-Bradiey Communication i
. l«v:r- nnT A A A P o T Mot et e e p___.._=__,=__'
29 of 142 Module Types Found
[] Close on Create Create I [ Close ] l Help ]
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The New Module configuration tabs appear.

~
B ° New Module @
General” | Connection | Module Info | Intemet Protocel | Port Corfiguration I Time Sync

Type: 1756-EN2T 1756 10100 Mbps Ethemet Bridge. Twisted-Pair Media =

Vendor: Allen-Bradley

Parent: ENET_Module Ethemet Address

Name: Motion_1 @) Private Network: 152.168.1 2=

LemrinT B © 1P Address:

() Host Name:

Module Definition

Revision: 10.001
Blectronic Keying: Compatible Module
Rack Connection: Rack Optimization
Time Sync Connection: MNone
Chassis Size: 7
i
Status: Creating 0K | [ Cancel | [ Hel

5. Type a name for the module.
6. Ifyou want, type a description.

7. Assign the Ethernet address of the 1756-ENxTx module.

For information on how to create an Ethernet network and setting IP
addresses for the communication and motion modules, see these
manuals:

— EtherNet/IP Modules in Logix5000™ Control Systems User Manual,
publication ENET-UMO001

- PowerFlex 755 Drive Embedded EtherNet/IP Adapter User Manual,
publication, 750 COM-UMO001

- Knowledgebase Technote # 66326

- Converged Plantwide Ethernet (CPwE) Design and Implementation
Guide, publication ENET-TD001

8. Assign the slot for the module.

9. In the module definition area, click Change.
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10. Choose an Electronic Keying option.

r 1
Module Definition S5
Revision: 10 - 001
Blectronic Keying: lCompatibIe Module v]
[Rack Connection: [None |
|T|me Sync Connection: |N|Jne ﬂ
ok | [ Cancd | [ Heb
.

expected module, as shown in the configuration tree, to the physical module
before communication begins.

When you are using motion modules, set the electronic keying to either "Exact
Match” or “Compatible Keying'.

f ATTENTION: The electronic keying feature automatically compares the

Never use "Disable Keying" with 1756-ENxTx communication and motion
modules.

For more information about electronic keying, see the ControlLogix Controller
User Manual, publication 1756-UM001.
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11. Choose Time Sync and Motion.

7 .
Module Definition )
Revision: 10 - 0015
Electronic Keying: ICompatibIe Module - I
[Rack Connection: [None -
|T|n'|e Sync Connection: INune ~A

IMPORTANT

For CIP Sync time coordination to work in motion control, you must set the
Time Sync Connection to Time Sync and Motion on all 1756-ENxTx
communication modules. The CIP Sync protocol is what enables motion
control on the EtherNet/IP network.

The Time Sync and Motion selection is available only for firmware revision 3
and later. You must be offline to change the Time Sync and Motion selection.
If you are online at a major revision of 1 or 2, you can only change the
revision toa 1 or 2. You must go offline to change the module to revision 3 or
4 and return to revision 1 or 2.

IMPORTANT

For the CompactLogix 5370 controllers: 1769-L18ERM, 1769-L27ERM, 1769-
L30ERM, 1769-L33ERM, and 1769-L36ERM, the embedded dual port
Ethernet is automatically set with Time Sync Connection=Time Sync and
Motion.

To enable Integrated Motion, check the "Enable Time Synchronization’
checkbox on the controller time/date tab.

12. Click OK.

IMPORTANT

If you have not enabled time synchronization, you get errors when you try to
associate an axis.
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Chapter 7

Example 1: Position Loop
with Motor Feedback Only

Configuration Examples for a Kinetix Drive

This chapter provides typical axis-configuration examples when using
Kinetix® 350, Kinetix 5500, Kinetix 6500, and Kinetix 5700 drives. The
differences between the Kinetix drives are noted where applicable.

Topic Page
Example 1: Position Loop with Motor Feedback Only 165
Example 2: Position Loop with Dual Feedback 169
Example 3: Feedback Only 174
Example 4: Kinetix 5500 Drive, Velocity Loop with Motor Feedback 178
Example 5: Kinetix 350 Drive, Position Loop with Motor Feedback 182
Example 6: Kinetix 5700 Drive, Frequency Control with No Feedback 186
Example 7: 842E-CM Integrated Motion Encoder with Master Feedback 189

Kinetix 5700 drive configurations are similar to the examples in this chapter.
For examples of how to configure the Kinetix 5700 drive, see the Kinetix 5700
Multi-axis Servo Drives User Manual, publication 2198-UM002.

In this example, you create an AXIS_CIP_DRIVE and a Kinetix 6500 drive,
which includes the control module and a power structure. You then connect
the motor feedback cable to the Motor Feedback port of the Kinetix 6500
drive.

1. Once you have created an AXIS_CIP_DRIVE, open the Axis

Properties.
2. From the Axis Configuration pull-down menu, choose Position Loop.
3. From the Feedback Configuration pull-down menu, choose Motor
Feedback.

The axis and feedback configurations determine the control mode.

For more information on the control modes, see the Integrated Motion on the
EtherNet/IP network Reference Manual, publication MOTION-RMO003.
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Chapter7

Configuration Examples for a Kinetix Drive

Figure 12 - Example 1: General Dialog Box, Position Loop with Motor Feedback Only

@ Axis Properties - Axis 1

Categories:

El Motor
‘- Model
----- Motor Feedback

- Backlash

- Compliance

- Friction

- Observer

----- Position Loop

----- Velocity Loop

----- Acceleration Loop
----- TorgqueCumrent Loop
----- Planner

General

Huis Corfiguration:
Feedback Corfiguration:
Application Type:

Loop Response:

Assigned Group
Mation Group:
Update Period:

Associated Module
Madule:
Module Type:
Power Structure:

Auis Number:

[ Posttion Loop

[ Motor Feedback

[Basic:

[ Medium

[Motion_Group_m'I

20

CIP_KaK

2094-ENG2D-MD1-50
20594-ACH5-MO2-M

Hods State:

Manual Tune...

The newly created Kinetix 6500 drive module name is
the default. The Axis Number defaults to 1, indicating
the primary axis of the drive. Axis Number 2 is used only
for configuring a Feedback Only axis.

I?I@

The type of drive you selected and the power
structure you assigned via the Kinetix 6500 Module
Properties.

For more information, see Add a Kinetix EtherNet/IP
Drive on page 24.

OK

] ’ Cancel Apphy Help

166

TIP  After you have configured the axis and you change the Axis Configuration

type or the Axis Number, some of the configuration information will be set
to default values. This change can cause some previously entered data to be

reset back to its default setting.

When you select the Position Loop with Motor Feedback, the Motor
and Motor Feedback dialog boxes become available.

4. Choose Catalog Number as the Motor Data Source.
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Configuration Examples for a Kinetix Drive ~ Chapter7

5. Click Change Catalog and choose your motor.

In this case, a MPL-B310P-M motor was chosen.

Figure 13 - Example 1: Position Loop with Motor Feedback Only, Motor Dialog Box

£ Asis Properties - K6K_1

Cateqgories:

-

- General

... Model

- Motor Feedback
- Sealing
- Hookup Tests

- Polarity
... Autotune

Load

Backlash
Compliance
Friction
Observer

- Position Loop
- Velocity Loop

- Acceleration Loop
- Torgue/Cument Loop
- Planner

Homing

... Actions

- Drive: Parameters

- Parameter List

... Status

- Faults & Alams

.- Tag

Pods State:

Manual Tune...

= [ ]==]

Data Source:; [Catalog Number ']
Catalog Number: ~ MPL-B310P-M
Motor Type: Rotary Permanent Magnet
Units: Rev
Nameplate [ Datasheet - Phase to Phase parameters

Rated Power: 0.77 W Pole Count: 8

Rated Voltage: 460.0 Volts (RMS)

Rated Speed: 5000.0 RFM Max Speed: 5000.0 RFM

Rated Cument: 17 Amps (RMS) Peak Cument: h02 Amps (RMS)

Rated Torque: 1.58 M-m Motor Overoad Limit: ~ 100.0 % Rated

o) Com) Cam ) Ciw ]

Click Change Catalog to choose motors from the motion database. When you
specify your motor this way, the motor specification data is automatically
entered for you.

If the motor you are using is not in the Change Catalog list, then it is not in the

Motion Database. You have to input the specification data or add a custom
motor to the Motion Database that can be selected.

For more information, see Choose Nameplate on page 45.
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Figure 14 - Example 1: Position Loop with Motor Feedback Only, Scaling Dialog Box

@ Axis Properties - Axis_1 = @
Categories:
- (General Scaling to Convert Motion from Controller Units to User Defined Units
—J.- Matar —————— —_———
i Load Type: Direct Coupled Rotary Parameters...
Transmission
1 1
Actuator
<nones
1.0 Millimeter/Rewv
1.0 Millimetar
Scaling
----- Position Loop Units: Position Uinits
----- Velocity Loop : - §
Sealing: Position Unit 10
..... Acceleration Loop caling 10 osttion Units per Metor Re
----- Torque/Cumert Loop Travel
""" Planner Mode: Unlimited hd
..... Homing
..... Artions 0
----- Drive Parameters 1 1
----- Parameter List
..... Status [C] Scft Travel Limits
----- Faults & Alams
..... Tag
Fods State:
Manual Ture. .. [ QK ] I Cancel Apiphy Help

6. Choose the Load Type.
7. Enter the Scaling Units.
8. Choose the Travel Mode.

For more information about Scaling, see Scaling Dialog Box on
page 230.

9. Click Apply.

You are now finished configuring the axis for Position Loop with Motor

Feedback.
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Example 2: Position Loop
with Dual Feedback

In this example, you create an AXIS_CIP_DRIVE and a Kinetix 6500 drive,

which includes the control module and a power structure. You must configure
both feedback ports. You must have two feedback cables that are connected to
the Kinetix 6500 drive for one axis.

You connect the Motor Feedback cable to the Motor Feedback port, and the
Load Feedback cable to the Aux Feedback port of the Kinetix 6500 drive.

1. Once you have created an AXIS_CIP_DRIVE, open the Axis
Properties.

2. From the Axis Configuration pull-down menu, choose Position Loop.

3. From the Feedback Configuration pull-down menu, choose Dual

Feedback.
The axis and feedback configurations determine the control mode.
For more information on the control modes, see the Integrated Motion

on the EtherNet/IP network Reference Manual,

publication MOTTON-RMO003.

Figure 15 - Example 2: Position Loop with Dual Feedback, General Dialog Box

@ Axis Properties - Axis_1

Categornies:

= Motor

----- Position Loop

----- Velocity Loop

----- Acceleration Loop
----- Torque/Curent Loop
----- Planner

General

Pods State:

..... Faultz & A The newly created Kinetix 6500 drive module name is
----- Tag the default. The Axis Number defaults to 1, indicating

for configuring a Feedback Only axis.

Manual Ture...

= |5
Puis Configuration: IPosition Loop "
Feedback Configuration: Il'v'lotor Feedback v]
Application Type: IEasic 7‘
Loop Response: Il'l"lediun'l "
Assigned Group
Motion Group: II‘t"Iotion_Group_‘I o *] _ ew Gr
Update Period: 20 B
Associated Module
Module: [cIP_keK -
Module Type: 2054-EN020-M01-50 The type of drive you selected and the power
Power Structure: 2ps4Bc02Mozy  EE—— | structur.e you assigned via the Kinetix 6500 Module
fose Nurmber Properties.
S HUmBEr: i ) For more information, see Add a Kinetix EtherNet/IP
Drive on page 24.
the primary axis of the drive. Axis Number 2 is used only
ok | | Cancel Apph Help
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IMPORTANT  After you have configured the axis and you change the Axis Configuration

type or the Axis Number, some of the configuration information will be set
to default values. This change can cause some previously entered data to be
reset back to its default setting.

Now that you defined the axis as being a Position Loop with Dual
Feedback axis, the Motor, Motor Feedback, and Load dialog boxes
become available.

From the Data Source pull-down menu, choose Catalog Number.

Click Change Catalog and choose your motor.

In this case, a MPL-B310P-M motor was chosen.

Figure 16 - Example 2: Position Loop with Dual Feedback, Motor Dialog Box

%% Axis Properties - K6K_1

Categories:

----- Position Loop

----- Velocity Loop

----- Acceleration Loop
----- Torque/Cument Loop
----- Planner

Pods State:

Manual Tune...

= B =]

Data Source: ICa‘tang Number V‘ Parameters...
Catalog Number: ~ MPL-B310P-M
Motor Type: Rotary Permanent Magnet
Units: Rewv
Nameplate [ Datasheet - Phase to Phase parameters

Rated Power: 077 W Pole Count: 8

Rated Voltage: 460.0 Volts (RMS)

Rated Speed: 5000.0 RPM Max Speed: 5000.0 RFM

Rated Cument: 17 Amps (RMS) Peak Current: h02 Amps (RMS)

Rated Torgue: 158 MN-m Motor Overload Limit:  100.0 . Rated

OK | [ Camcel | [ My | [ Heb

170

When you select the Data Source for the motor specification, the
MPL-B310P-M motor is in the Motion Database, so you can select it by
Catalog Number. Notice that the specification data for this motor is
automatically entered for you.

If the motor you are using is not in the Change Catalog list, then it is not
in the Motion Database. You must input the specification data.

For more information, see Choose Nameplate on page 45.
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On the Motor Feedback dialog box, the information is automatically
filed in based on your selections on the Motor dialog box.

Figure 17 - Example 2: Position Loop with Dual Feedback, Motor Feedback Dialog Box

@ Axis Properties - Axis 1

Categories:
----- General
* - Motor
f L. Model
A Vlotor Feedback
Sealing
- Hookup Tests
.- Palarity
- Autotune

L. Observer
- Position Loop
- Velocity Loop
- Acceleration Loop
- Torgue/Cument Loop
- Planner
- Homing
- Actions

Motor Feedback Device
Device Function:
Feedback Channel:
Type:

Urits:

Hiperface
Cycle Resolution:
Cycle Interpolation:

Effective Resolution:

Startup Method

Tums:

G jon

Drive P:
- Parameter List
- Status

- Faults & Alarms
... Tag

Auis State:

Manual Tune..

HMignment:
Offset:
Polarity:

Specification

= [0S

Motor Mouried Feedback [ Pammetes.. |

Feedback 1

Hiperface
Rev

1024
2048
2097152

Feedback Cycles/Rev
Feedback Counts per Cycle
Feedback Courts per Rev

Absolute -

4056

00

Normal

Motor Offset = / The drive gets the commutation that is

Degress offset directly from the motor.

oK | [ Cancel | [ Moy | [ Heb

For information about Commutation, see Assign Motor Feedback on
page 47 and Commutation Test on page 240.

The axis is now configured as the primary feedback. The next task is to
configure Feedback 2 on the Load Feedback dialog box.

6. To assign the Load Feedback device, click the Define feedback device
hyperlink or go to the Module Properties of the drive.

Figure 18 - Example 2: Position Loop with Dual Feedback, Load Feedback Dialog Box, Load-side
Feedback

% Asis Properties - Asis 1

Categories:

* . General

* - Motor

o - Model

* . Motor Feedback
- Seaing
Hookup Tests

- Polarity
Autotune

* 5 Load

+

Backlash
Compliance
- Frction
Observer
~Postion Loop
Velocity Loop
- Accalerstion Loop
Torque/Currertt Loop
Planner
-~ Homing
Actions
- Drive Parameters
Parameter List
- Status
Fauits & Alams
Tag

Ao State

Manual Tune

Load Feedback Device Specification

Device Function:
Feedback Channel
Type:

Units:

=3 ol )

Load Side Feedback [ Permeters... |

Feedback 2

(NoiSoeaied =] ' Device Type cannot be configured urti
biot Spefed feedback device is defined for this Feedback
Rev = Charnel in Associated Module

Define feedback device

OK | [ Canced | [ Aeey | [ Heb
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Chapter7  Configuration Examples for a Kinetix Drive

7. From the Load Feedback Device pull-down menu, choose Aux
Feedback Port.

8. Click OK to apply your changes and return to the Load Feedback dialog
box.

Figure 19 - Example 2: Kinetix 6500 Module Properties, Associated Axis Tab

| Module Properties: ENET_Module (2094-EN02D-M01-50 2.001) [= | = =]
| General I Connection | Time Sync I Module Info | Intemet Protocol | Port Corfiguration I Metwork | Associated Axes™ I Fower I Dil 4]+
Axis 1: |cpaxis v [ [ Newaxis... |
Motor Feedback Device: Motor Feedback Port
Load Feedback Device: [<.mne> V]
<none >
hux Feedbadk Port
Axis 2 (Auxiliary Axis): | S * Mew Axis...
Master Feedback Device: [<nor|e:> V]
Status: Offline [ 0K l ’ Cancsl ] ’ Apply ] ’ Help

9. Choose the Feedback Type and Units.

Figure 20 - Example 2: Position Loop with Dual Feedback, Load Feedback Dialog Box

@ Axis Properties - CIPAxis = @
Categories:
* .. Genera Load Feedback Device Specifi
[=J- Motor . . ”
o Device Function: Load-Side Feedback
- Motor Feedback Feedback Channel: Feedback 2
el [
A LUE":_' fedbads Typs: Sine/Cosine ~
Scaling
- Hookup Tests Units: Rev hd
- Polarity Sine/Cosine
i;lm;une Cycle Resolution: 1024 Feedback Cycles/Rev
- Loa:
... Backlash Cycle Interpolation: 2048 Feedback Counts per Cycle

Fumuhance Effective Resolution: 2097152 Feedback Courts per Rev
riction
i Observer Startup Method:
- Position Loop
- Velocty Loop
Accel Lo . .
R A Default values for Resolution and Interpolation
- Planner are automatically provided. You must enter the
H . : .
e actual Resolution of load-side feedback device.
- Drive Parameters
- Parameter List
- Status
- Faults & Alamms
-Tag

Fuis State:

[ ok ] [ Cameel | [ ey | [ e
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Figure 21 - Example 2: Position Loop with Dual Feedback, Scaling Dialog Box

% Auis Properties - CIPAxis

Categories:
*

- General
=1 Motor

L. Model
-~ Matar Feedback
* - Load Feedback
- Scaling
- Hookup Tests
... Polarity
- Autotune
=) Load
i Backlash
Compliance
Friction

i Observer
- Position Loop
- Velocity Loop
- Acceleration Loop
- Tarque/Current Loop
- Planner
- Homing
- Actions
- Drive Parameters
- Parameter List
- Status
- Faults & Alarms
... Tag

Pods State:

Manual Tune

Scaling to Convert Motion from Controller Units to User Defined Units

Direct Coupled Rotary -

Load Type:

Transmission

e e

Actuator
nonez
1.0 Millimeter/Rev
1.0 Milimeter
Scaling ‘ The Scaling values are in Load Feedback units.
Urits Load Feedback
Scaling 1.0 Load Feedback per Load Rev
Travel
1000.0
1.0
[ Soft Travel Limits
oK | [ Concel | [ ok | [ Hebp

You are now finished configuring the axis as Position Loop axis with

Dual Feedback.

10. Click OK to apply your changes and close Axis Properties.
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Example 3: Feedback Only

174

In this example, you create a half axis AXIS_CIP_DRIVE type by using the

AUX Feedback port of the drive for Master Feedback. You must connect the
Master Feedback device cable to the Aux Feedback port of the Kinetix 6500

drive.

1.
2.

TIP  You can use feedback only axes, for example, as a master reference for
gearing, with PCAM moves, and MAOC output CAMs.

From the Axis Configuration pull-down menu, choose Feedback Only.

From the Feedback Configuration pull-down menu, choose Master

Feedback.

This selection determines the control mode.

For more information, see the Integrated Motion on the EtherNet/IP
network Reference Manual, publication MOTION-RMO003.

From the Module pull-down menu, choose the associated module that
you want to use for the Master Feedback device.

Figure 22 - Example 3: Feedback Only with Master Feedback, General Dialog Box

£ Axis Properties - Axis_1

Categories:

Puis State:

General

Huis Corfiguration:
Feedback Configuration:

Assigned Group
Mation Group:
Update Periad:

Associated Module
Module:
Module Type:
Power Structure:

Az Number:

= ==
[ Feedback Only ~|
[ Master Feedback -]
Mation_Group_101 v] D lew Group
20 E]
[cIP_Kek -]
2094-END2D-MD1-50
2094-AMO5-M
2 2]
The Axis Number is set to 2, because Axis 1is
already assigned to the primary axis of the drive.
[ ok | [ Cance Apply Help
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4. Click the Define feedback device hyperlink to associate the drive with
the axis.

Figure 23 - Example 3: Feedback Only with Master Feedback, Master Feedback Dialog Box

5 Auis Properties - Axis1 = [E=s
Master Feedback Device Specification
Device Function: Master Feedback
Feedback Channel: Feedback 1
; Type = ¥ Device Type cannot be corfigured urti
Horming ot Specied = feedback device i defined for this Feedback
Mctions Units: Channsl in Associated Moduls
e Define feedback device
Parsmeter List \
Feedback 1is the logical port for this axis that is

assigned to physical Port 2, or Aux Feedback
port of the Kinetix 6500 drive.

s State:

S. From the Axis 2 (Auxiliary Axis) pull-down menu, choose
Axis_IV_Feedback Only to associate the axis.

Figure 24 - Example 3: Master Feedback Dialog Box

7| Module Properties: ENET_Module (2094-EN02D-M01-50 2.001) [o|[ = |[=2=]
|Gene|a\ | Connection | Time Sync I Madule Info I Intemet Protocal I Port Corfiguration | Network ‘ Associated A’(ES'I Power | Di| 4 | *
Axis 1t [A)ﬂs_III_Posmon '] [ Mew Axis... ]
Motor Feedback Device: Motor Feedback Port
Load Feedback Device: [<none> v]
Axis 2 (Auxdiary Axis): [A:ds_IV_Feedbad(Only '] [ Meve Axis. ..
Master Feedback Device: [Aux Feedback Port ']
Status: Offline [ OK ] [ Cancel ] [ Apply ] [ Help

6. From the Master Feedback Device pull-down menu, choose Aux
Feedback Port to map the port to the device.

TIP  The available ports are different for the Kinetix 5700 drives.
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7. Click OK to apply your changes and return to Axis Properties.

Figure 25 - Example 3: Feedback Only with Master Feedback, Master Feedback Dialog Box

@ Axis Properties - Axis_IV_FeedbackOnly = @
Categories:
o (General Master Feedback Device Specification
* . Master Feedback 8 . e E—
- Scaling Device Function: Master Fesdback \M
- Hookup Tests Feedback Channel: Feedback 1
- Polarty Type: IDigitaI AaB = ‘ This is Feedback 1 of Ax!s 2. Itis Fonngcted to the Aux
- Homing Units. Feedback port of the primary axis. This Feedback-only
- Actions : |Rev ¥ axis is also known as the 1/2 axis.
- Drive Parameters Digital AgB
gammeter List Cycle Resolution: 1024 Feedback Cycles/Rev
- Status
... Faults & Alamms Cycle Interpolation: 4 Feedback Counts per Cycle
- Tag Effective Resolution: 4096 Feedback Counts per Rev

Startup Method: Incremental  *

Default values are completed for you.

Auis State:
Manual Tune [ ok | | Canced | [ Aopy | [ Hep |
8. From the Type pull-down menu, choose Digital AqB as the feedback
type.
9. From the Units pull-down menu, choose Rev.
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10. In the appropriate field, type the resolutions of your specific feedback

device.

Figure 26 - Example 3: Feedback Only with Master Feedback, Scaling Dialog Box

@ Axis Properties - Axis IV_FeedbackOnly

Categories:

# . Master Feedback

Pods State:

Manual Tune

= ===
Scaling to Convert Motion from Controller Units to User Defined Units
Load Type: Direct Coupled Rotary + Parameters...
Transmission
1 1
Actuator
<nones
1.0 Millmeter/Rev
1.0 Millimeter
Scaling
Units: Position Units
Scaling: 1.0 Position Units per 1.0 Feedback Rev
Travel
Mode: Unlimited ~
1.0 1.0
[] Soft Travel Limits
o] (o) [ ) [row ]

11. From the Load Type pull-down menu, choose your load type.
12.

13.

Enter the Scaling Units.

From the Mode pull-down menu, choose your Travel mode.

For more information about Scaling, see Scaling Dialog Box on
page 230.

14. Click Apply.

You are now finished configuring an axis for Feedback Only.
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Example 4: Kinetix 5500
Drive, Velocity Loop with
Motor Feedback

In this example, you are configuring a Kinetix 5500 servo drive, catalog number
2098-H025-ERS, with motor feedback by using a Rotary Permanent Magnet
motor, catalog number VPL-A1001M-P.

You must connect the Motor Feedback cable to the Motor Feedback port of
the Kinetix 5500 drive and then configure the feedback port.

1. Once you have added the drive to your project and created an
AXIS_CIP_DRIVE, open the Axis Properties.

Figure 27 - Example 4: Velocity Loop with Motor Feedback, General Dialog Box

%> fuis Properties - Auis_2_K5500 o &=
Categories:
- General
=J-- Motor
_____ Model Axis Corfiguration: IVeIoci’ry Loop "I
i Analyzer Feedback Configuration: [Motor Feedback -
----- Mator Feedback o
_____ Scaling Application Type: IEasic "I
----- Hookup Tests Loop Response: IMedium 'I
----- Polarity
""" Autotune Assigned Group
=I-- Load —
_____ Compliance Mation Group: II‘u'Iution_Group_m‘I v] = e G
- Friction Update Period: 20
i Observer
""" Velocity Loop Associated Module
----- Acceleration Loop -
..... Torque/Currert Loop Module: | K5500_fois 2 - This is type of drive you selected the Kinetix 5500
----- Planner Module Type: 2198-HO08-ERS <@ Module Properties.
. :;rllz:g Powsr Structure: 2198-HODB-ERS Fo_r more information, see Add a Kinetix EtherNet/IP
----- Drive Parameters Pods Number: I‘I 'I Drive on page 24
----- Parameter List
----- Status
----- Faults & Alarms The newly created Kinetix 5500 drive module name is
----- Tag the default. The Axis Number defaults to 1, indicating
the axis of the drive.
Pods State:
Marual Tune... oK l [ Cancel J [ Apply J I Help
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TIP  After you have configured the axis and you change the Axis Configuration
type or the Axis Number, some of the configuration information will be set
to default values. This change can cause some previously entered data to be
reset back to its default setting.

After you select Velocity Loop with Motor Feedback, the Motor and
Motor Feedback dialog boxes become available.

2. Click the Motor dialog box.
3. Choose Catalog Number as the Motor Data Source.
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4.

Click Change Catalogand choose your motor, for example, catalog

number VPL-B0631T-C.

Figure 28 - Example 4: Velocity Loop with Motor Feedback, Motor Dialog Box

Categories:

-~ General

Maodel
Analyzer

----- Mator Feedback
----- Scaling

----- Hookup Tests

* - Load

: Compliance
Friction
Observer
Velocity Loop

- Aoceleration Loop
----- Torque,/Cument Loop
----- Planner

----- Homing

Fuig State:

Manual Tune...

15 Axis Properties - Axis_2_K5500

=[5 J==d
Motor Device Specification
Data Source: [C.atalog Mumber v
Catalog Mumber:  VPL-BIE21T-C Change Catalog...
Matar Type: Rotary Permanernt Magnet
Units: Rev
Hameplate { Datasheet - Phase to Phase parameters
Rated Power: N kW Paole Court: 8
Rated Voltage: 480.0 ‘volts (RMS}
Rated Speed: 2000.0 RPM Max Speed: anoo.n RFM
Rated Cument: 0.825 Amps (RMS) Peak Curment: 257 Amps (RMS)
Rated Torgue: D.46 M-m Motor Overdoad Limit: 1000 % Rated

[ ok | | cancel | [ ey | [ Hep |

When you select the Catalog Number for the motor specification, the
VPL-B0631T-C motor is in the Motion Database. The specification
data for this motor is automatically completed for you.

If the motor you are using is not in the Change Catalog list, then it is not
in the Motion Database. You must input the specification data or add a
custom motor to the Motion Database that can be selected.

For more information, see Choose Nameplate on page 45.
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5. Click the Motor Feedback dialog box.

Figure 29 - Example 4: Velocity Loop with Motor Feedback, Motor Feedback Dialog Box

55 Axis Properties - Axis_2_K5500

Categories:

* L. Motor Feedhack
----- Scaling
----- Hookup Tests

*E .

----- Velocity Loop

----- Acceleration Loop
----- Torgue/Cument Loop
----- Planner

Device Function:

Feedback Channel:

Type:

Units:

Hiperface DSL
Cycle Resalution:
Cycle Interpolation:

Startup Method:

Tums:

Commutation
Alignment:
Offset:

Muis State:

Manual Tune...

Effective Resolution:

= B

Mator Mounted Feedback
Feedback 1
Hiperface DSL
Rev
262144 Feedback Cycles/Rev
1 Feedback Counts per Cycle
262144 Feedback Counts per Rev
1
00 Degrees

[ ok | [ cCance | | ey | [ Heb |
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With this drive and motor combination, the Motor Mounted Feedback
that is available is the Hiperface DSL type. The data is automatically
populated based on that selection. You can assign the commutation
alignment.

Commutation
Alignment: [Mnit-:w Offset "]
Offzat: Mot Aligned

Motor Offset

Degrees

-

Rockwell Automation Publication MOTION-UMO03I-EN-P - June 2016



Configuration Examples for a Kinetix Drive ~ Chapter7

6. Click the Scaling dialog box to adjust the Scaling attributes.

Figure 30 - Example 4: Velocity Loop with Motor Feedback, Scaling Dialog Box

£ Auis Properties - Axis 2 K5500 = ===
Categories:
...... Ganeral Scaling to Convert Motion from Controller Units to User Defined Units
* = Matar
* i Model Load Type: Direct Coupled Rotary
Analyzer Transmission
it Mator Feedback 1 1
-----
..... Hookup Tests Actuator
""" Polarity ZNone>
----- Autotune
1.0 Milimeter/Rev
Compliance 10 Milimeter
Friction .
Observer Scaling
----- Velocity Loop Units: Position LUnits
::::?z:qei?tcluor:el;rtmgop Scaling: 10 Position Units per 10 Motor Rev
----- Planner Travel
-----
----- Actions
----- Drive Parameters 1000.0
----- Parameter List 10 10
----- Status - -
..... Faults & Alamms [] Soft Travel Limits
..... Tag 00
Puds State:

Manual Tune...

[ ok | [ Cancel | [ iy | [ Heb

7. Choose the Load Type.
8. Enter the Scaling Units.
9. Choose the Travel Mode.

For more information about Scaling, see Scaling Dialog Box on
page 230.

10. Click Apply.

You are now finished configuring the Kinetix 5500 axis for Velocity
Loop with Motor Feedback.
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Example 5: Kinetix 350 Drive, In this example, create a project with a CompactLogix™ controller, for example,

Position Loop with Motor

Feedback

1769-L36ERM. You are configuring a Kinetix 350 drive, catalog number
2097-V33PR6-LM, with motor feedback by using a Rotary Permanent
Magnet motor, catalog number MPAR-A1xxxB-V2A.

You must connect the Motor Feedback cable to the Motor Feedback port of
the Kinetix 350 drive and then configure the feedback port.

1. Once you have added the drive to your project and created an
AXIS_CIP_DRIVE, open the Axis Properties.

Figure 31 - Example 5: Position Loop with Motor Feedback, General Dialog Box

@ Auxis Properties - ax_CIP_P1_on_K350_elect_cylinder = @
Categories:
e General
- Matar
.. Model Mxis Corfiguration: lPosﬂion Loop v‘
- Motor Feedback Feedback Corfiguration: [Motor Feedback "‘
- Scaling o
. Hookup Tests Application Type: lEasic v‘
- Polarity Loop Response: lMedium v]
- Autotune
= Lo:ad Assigned Group
i-- Backlash ) —
i Compliancs Mation Group: ll‘u‘lotionjrp " e G
- Posttion Loop Update Period: 20 =
- Velocity Loop ‘—]
- Torque/Currertt Loop Associated Module
L Modu (K350_12A_240v |
i odule: _1£A, S . . -
4 | Homing Displays the type of drive you selected the Kinetix
- Actions Module Type: 2097-V33IPRE-LM 350 Module Properties
- Drive Parameters - )
; : or more information, see Add a Kinetix EtherNe
o Power Structure: 2057V33PRELM F formation, see Add a Kinetix EtherNet/IP.
- Status Aodis Number: [‘I v‘ Drive on page 24.
- Faults & Alams
- Tag - . .
The newly created Kinetix 350 drive module name is the
default. The Axis Number defaults to 1, indicating the
axis of the drive.
Puds State:

Manual Tune...

oK | [ Cancel | [ pply | [ Heb
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TIP  After you have configured the axis and you change the Axis Configuration
type or the Axis Number, some of the configuration information will be set
to default values. This change can cause some previously entered data to be
reset back to its default setting.

2. Click the Motor dialog box.
3. Choose Catalog Number as the Motor Data Source.
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4. Click Change Catalogand choose your motor, for example, catalog
number MPAR-AlxxxB-V2A.

Figure 32 - Example 5: Position Loop with Motor Feedback, Motor Dialog Box

@ Axis Properties - ax_CIP_P1_on_K350_elect_cylinder = @

Categories:

----- Pasition Loop

----- Velocity Loop

----- Torgue/Curent Loop
----- Planner

Muis State:

Manual Tune...

Motor Device Specification

Data Source: Catalog Number ']
Catalog Number:  MPAR-ATocB-V2A

Motor Type:

Rotary Permanent Magnet
Units: Rew

MNameplate [ Datasheet - Phase to Phase parameters

Rated Power: 0.113 kKW Pole Count: 8
Rated Voltage: 2300 Volts (RMS)
Rated Speed: 3150.0 RPM Max Speed: 3150.0 RPM
Rated Cument: 0.81 Amps (RMS) Peak Cument: 205 Amps (RMS)
Rated Torque: 0.34 MN-m Motor Overdoad Limt:  100.0 % Rated
o) Com) Cam ] L)

When you select the Catalog Number for the motor specification, the
MPAR-A1xxxB-V2A motor is in the Motion Database. The
specification data for this motor is automatically completed for you.

If the motor you are using is not in the Change Catalog list, then it is not
in the Motion Database. You must input the specification data or add a
custom motor to the Motion Database that can be selected.

For more information, see Choose Nameplate on page 45.
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5. Click the Motor Feedback dialog box.

Figure 33 - Example 5: Position Loop with Motor Feedback, Motor Feedback Dialog Box

Categories:

-- Compliance
----- Posttion Loop

----- Velocity Loop

----- Torque/Cumrent Loop
----- Planner

Hods State:

Manual Tune...

@ Axis Properties - ax_CIP_P1_on_K350_elect_cylinder

Device Function:
Feedback Channel:
Type:
Units:
Hiperface

Cycle Resolution:

Cycle Interpolation:
Effective Resolution:

Startup Method:

Tums:

Commutation

Offset:

= = =

Motor Mounted Feedback
Feedback 1
Hiperface
Rev
128 Feedbachk Cycles/Fev
2048 Feedback Counts per Cycle
262144 Feedback Counts per Rev
4096
00 Degrees

[ oK ] [ Cancel ] [ Apply ] [ Help ]
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With this drive and motor combination, the data is automatically
populated based on that selection.
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6. To adjust the Scaling attributes, click the Scaling dialog box.
Figure 34 - Example 5: Position Loop with Motor Feedback
@ Auis Properties - ax_CIP_P1_on_K350_elect_cylinder = @

Categories:

Puis State:

Manual Tune...

Scaling to Convert Motion from Controller Units to User Defined Units

Load Type:

Transmission
Ratio 1:0:

Actuator
Type:
Lead:

Scaling
Units:

Scaling:

Travel
Mode:

Range:

Linear Actuator

Screw
3.0 Milimeter/Rev
1.0 Millimeter
Position Units

10 Posttion Units
1000.0 Position Units

1.0

[ Soft Travel Limits

=
=

=
=

Load Milimeter

I I B
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The default load type is linear actuator.
7. Enter the Scaling Units.
8. Enter the Travel Range.

For more information about Scaling, see Scaling Dialog Box on

page 230.
9. Click OK.

You are now finished configuring the Kinetix 350 axis for Position Loop

with Motor Feedback.
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In this example, create a project with a ControlLogix® controller, for example,
1756-L73S. You are configuring a Kinetix 5700 drive, catalog number
2198-D006-ERS3, with no feedback by usinga HPK-Series High-power Servo
motor.

Example 6: Kinetix 5700
Drive, Frequency Control
with No Feedback

1. Once you have added the drive to your project and created an
AXIS_CIP_DRIVE, open the Axis Properties.

2. From the Axis Configuration pull-down menu, choose Frequency
Control.

At the Feedback Configuration pull-down menu, No Feedback is the
only option.

Figure 35 - Example 6: Frequency Control with No Feedback, General Dialog Box

@ Axis Properties - Axis_1 = @
Categories:
* General Defines the controller Control Mode.
=1 Motor See the Integrated Motion on the EtherNet/
s Corfiguration: A Control - . .
Model s -erigurEen | ey Lo | IP Network Reference Manual, publication,
i Anahyzer Feedback Configuration: | Mo Feedback - MOTION-RM003
* L. Scaling :
----- Hookup Tests
----- Polarity
----- Planner
----- Frequency Control Assigned Group
* Lo Actions ) - —
_____ Drive Parameters Mation Group: Mation_Group_101 vl = New Gr
----- Paramster List Update Period: 20
----- Status \_/
""" ;a“'ts & Alams Associated Module
..... ag
Module: - . .
ocue | UM_Doos | Displays the type of drive you selected and power
Module Type: 2198-DO0E-ERS3 ~—— structure you assigned via the Kinetix 5700 drive
Power Structure: 2138-D006-ERS3 Module Properties.
fuis Number- o [i - See Add a Kinetix 5700 EtherNet/IP Drive on page 54.
The newly created Kinetix 5700 drive name is the
default. The Axis Number defaults to 1, indicating
the primary axis of the drive. Axis Number 2 is
used only for configuring a Feedback Only axis.
Huis State: Safety State:
Tune OK | | Cance | | ey | [ Hep
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3. From the Data Source pull-down menu, choose a data source.

In this case, the data source is Catalog Number and the Motion
Database provides values for these fields.

See the Display Motor Model Information on page 46 for more

information about data sources.

Figure 36 - Example 6: Frequency Control with No Feedback, Motor Dialog Box
£ Axis Properties - Axis 1 = e =]

¥ Geaneral

Mg

* - Frequency Corirol Mameplate [ Datasheet - Phase to Phase parameters

Dive Pararoslens Raed Power. 171 W P Courd. 4

Faramator Lnt Rated Vobage: 4000 Voks (M) Risted Frequency: 500 Hartt

Seatus

Eais £ Mo Roted Speed: 148500 REM Mo Spoed: 30000 RPM

T Rated Coert 347 Ampa (M) Prakc Cuament 0 Ampa (RMS)
Motor Ovedsad Limt: 1000 % Fiated

Fods Stete: Safety Stmte:

[ o Cocel | [ ey | | He

4. From the Frequency Control Method pull-down menu, choose the
appropriate method.

This example uses Basic Volts/Hertz.

5. Click Apply.

Figure 37 - Example 5: Frequency Control with No Feedback, Frequency Control Dialog Box

A2 s Propertoes - s 1 o [l
Calgoses.

Ganerd Frequency Control
Motz f . ——

" Frequency Control Method: | Basic Vol Herz - Pammeters...

Aealyees Meamum Yokage: 400.0 Volts (RM3)
Seting ;

0

— Massimnam Freuency o Herte
Polamy Bresk Votage: 2000 Vs (RMS)
Parrer Evesk Frequency.

i %0 Hartt
e Seart Boost 38558088 Vots (RMS)
D Pammetess Fun Boost: 38558066 Volls (RMS)
Parameter List
Saha Limits
Fouits § Homs Vekoly Limk Posive: 1000 Pastion Lrits/s
- Velocty Limt Negatwe:  -100.0 Pastion Lints.'s
Accelration Limt 488200 Postion Lints.'s"2
Diecrinmeion Limt: 42a1am Postion Lints/a"?
Pods Stabe: Safety Stmte:
K Cancal — [°3
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6. From the Load Type pull-down menu, choose the appropriate load type.

Figure 38 - Example 6: Frequency Control with No Feedback, Scaling Dialog Box Conversion

Units
2 Asis Properties - Axis_L =R
Categories
General Scaling to Convert Motion from Controller Uniits to User Defined Units:
=~ Motar S —
Load Type: Rotary Transmission - Parameters.
Transmission
o Ratio |-0; 1 1 Rev
i~ Hookup Tests
i Polarty Actuator
- Planmer P
‘- Frequency Cartrol
[ 10 Millmeter/Rev
- Drive Parameters 10 Milmeter
‘- Parameter List
- Status Scaling
i Faults & Mlams Units. Postion Units
Tag St 10 Postion Units/s per 10 IR

Travel

Mods (Uimted  ~]

Ao it Safety State:

al Tune Cancel Ao Help

7. Enter the Transmission Ratio.

8. From the Actuator Type pull-down menu, choose the appropriate
actuator, if applicable.

9. Enter the Diameter dimensions.

10. Enter the Scaling Units.

See the Scaling Dialog Box on page 230 for more information.

11. From the Travel Mode pull-down menu, choose the appropriate travel
mode.

12. Click Apply.

You are now finished configuring the axis for Frequency Control with No

Feedback.
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Example 7: 842E-CM

In this example, create a project with a ControlLogix controller, for example,

Integrated Motion Encoder 1756-L73S. You are configuring an 842E-CM encoder, catalog number

with Master Feedback

842-CM-M, with feedback only.

1. In the Controller Organizer, right-click Ethernet under the I/O
Configuration folder and choose New Module.

The Select Module Type dialog box appears.

Figure 39 - Example 7: Select Module Type Dialog Box

Select Module Type
Catalog | Module Discovery | Faverites |
B42ECM Hide Filiers &
Module Type Category Fiters E Module Type Vendor Fiters E
Analog [ Alen-Bradley |s
Communication Enchess +Hauser L4
Communications Adapter FANUC CORPORATION
Controller FANUC Robotics America
Digtal - Mettler-Toledo 5
Catalog Number Description Vender Category
B42ECMM Multi Tum Encoder - CIF Motion - 262144 Court Resol . Allen-Bradley Motion
B4ECMS Single Tum Encoder - CIP Motion - 262144 Count Res..  Allen-Bradley Motion
< I, | 3
2 of 436 Module Types Found Add to Favarites
P

2. Select your 842E-CM encoder as appropriate for your actual hardware
configuration.

3. Click Create.
The New Module dialog box appears.

Figure 40 - Example 7: New Module Dialog Box

Generdl” | Connection | Time Syne | Module Info | Intemet Protocol | Port Configuration | Network | Associated Axes | Motion Dia * [ *
Type: 842E-CM-M Multi Turn Encoder - CIP Motion - 262144 Count Resolution, 409...
Vendor: Allen-Bradiey
Parent: UM ENZTR Ethemet Address
Name: CM_Encoder (@) Private Network: 192.168.1. 23 =
Desaiption: - ) 1P Address:
- () Host Name:
Module Definition
i
Revision: 1.001
| Electronic Keying: Compatible Module
i Connection Motion
i
i
Status: Crealing [ok ] [ cancel | [ Hep

4. Configure the 842E-CM encoder.
a. Type the encoder Name.
b. Select an Ethernet Address option.

In this example, the Private Network address is selected.
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c. Enter the address of your EtherNet/IP module.

In this example, the last octet of the address is 23.
Click OK to close the New Module dialog box.
To close the Select Module, click Close.
Type dialog box.

Right-click the 842E-CM encoder that you created and choose
Properties.

The Module Properties dialog box appears.

Configure the Associated Axis tab and the motion group for your 842E-
CM encoder.

In this example, the feedback-only axis is named Master_Fdbk.

In the Controller Organizer, right-click the feedback-only axis and
choose Properties.

10. Select the General category.
Figure 41 - Example 7: 842E-CM Integrated Motion Encoder with Master Feedback, General
Dialog Box
2> Auis Properties - Master_Fdbk = e =]
Categories:
c General
Master Feedback
-~ Scaing e
- Polarty Feedback Cerfiguration
Homin;
* ,‘.L‘Iiung
Drive Parameters
-~ Parameter List
- Status i Assigned Group
T & [encmr
Update Period! 50 =)
Associated Module
Hosie
Module Type: B42ECMM
Power Structure N/A
A N [[—)
Axis State
Manual Tune: [ ok | [ canced | [ 2ppy | [ Heb |
11. From the Module pull-down menu, choose the 842E-CM encoder to

associate with your Feedback Only axis.

The Module Type field populates with the chosen encoder catalog

number.
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12. Select the Master Feedback category.

Figure 42 - Example 7: 842E-CM Integrated Motion Encoder with Master Feedback, Master

Feedback Dialog Box

Categories:

-~ General
:
L. Scaling

- Polarity

£ Homing

.- Actions

i~ Diive Parameters
i Parameter List

©- Status

.- Faults & Alams

- Tag

Muis State:

3 Auis Properties - Master_Fdbk

Master Feedback Device Specification

Device Function

L= =]

Master Feedback Parmeters|
Feedback Channel Fesdbaok 1
rtegrated
Rev
Integrated
Cydle Resolution: 262144 Feedback Cycles/Rev
Cycle Interpolation 1 Feedback Courts per Cycle
Effective Resolution 262144 Feedback Counts per Rev
Startup Method (Pbsokte v |
Tums 0%
=N

Hepp

The Type and Units appear dim. The Cycle Resolution, Cycle
Interpolation, Effective Resolution, and Turns are automatically
completed with values from the AOP schema. The selections for the

Master Feedback category are automatic to make sure that valid values

are entered.

13. Click OK.
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Notes:
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Chapter 8

Axis Configuration Examples for the
PowerFlex 755 Drive

This chapter provides example axis configurations when using a
PowerFlex® 755 drive.

Topic Page
Example 1: Position Loop with Motor Feedback Via a UFB Feedback Device 194
Example 2: Position Loop with Dual Motor Feedback Via a UFB Feedback Device 197
Example 3: Velocity Loop with Motor Feedback Via a UFB Feedback Device 202
Example 4: Velocity Loop with No Feedback 205
Example 5: Frequency Control with No Feedback 208
Example 6: Torque Loop with Feedback 212

The following six examples are typical axis-configuration applications for the
PowerFlex 755 drive:

e Position Loop with Motor Feedback

e Position Loop with Dual Feedback

e Velocity Loop with Motor Feedback

e Velocity Control with No Feedback

o Frequency Control with No Feedback

e Torque Loop with Feedback
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This example describes how to create an AXIS_CIP_DRIVE axis that is
associated to a PowerFlex 755 drive with motor feedback via a universal
feedback device, catalog number 20-750-UFB-1.

TIP  Remember that you already assigned the feedback device when you
added the drive to your project.

See Create an Axis for a PowerFlex 755 Drive on page 98 for more information

about

1.

feedback devices.
Once you have created an AXIS_CIP_DRIVE, open the Axis

Properties.

From the Axis Configuration pull-down menu, choose Position Loop.

When you choose the configuration type, it determines the Control
Mode.

See the Integrated Motion on the EtherNet/IP Network Reference
Manual, publication MOTTON-RMO003.

Figure 43 - Example 1: Position Loop with Motor Feedback, General Dialog Box

£ Auis Properties - PF755 = @
Categories
s
B o s Corfigurstion: Posiion Loop -
..... Motor Fesdback Feedback Configuration (MotorFeedback =]
----- Sealing —_—
Polarty Application Type: Basic v
Autotune Loop Response Medium -
- Load
Backlash Assigned Group
Compience Motion Group: Motion_Group_101 ) [w) [Menc
Position Loop Updats Period: 20 [:]
Welocity Loop
N ;D"?UE’C“"B"’ Loop Associated Module
i —— e~ Modul: dt){pe shows| you ;he )
* i Actions Module Type: PowerFlex 755-EENET-CM type orarive you se ected an
_____ v Pareners Power Stucture: 200V, 4.8, Nomal Dy, Slah power structure you assigned
""" i e Number / ([P tovia the PowerFlex 755 drive
Tag Th I A Powerlex 755 dn ol Module Properties.
e neuly createdPowerlex S5 v modle | ee i P 15
name |s.t e defau t. he Axis Number defau ts Drive on page 91.
| to1,indicating the primary axis of the drive.
Ao State Axis Number 2 is used only for configuring a
Manual Tune Feedback OnIy axis. [ cencel | [ ey | [ He
3. From the Feedback Configuration pull-down menu, choose Motor

Feedback.

TIP  After you have configured the axis and you change the Axis Configuration
type or the Axis Number, some of the configuration information is set to
default values. This change can cause some previously entered data to be
reset back to its default setting.

Now that you defined the axis as being a Position Loop with Motor
Feedback, the Motor and Motor Feedback dialog boxes become
available.
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Figure 44 - Example 1: Position Loop with Motor Feedback, Motor Dialog Box
12> Auis Properties - PowerFlex_Auis_1 = 2
Categores
Generdl Motor Device Specification
o
- Analyzer Catalog Number:  MPLB310P-M
----- Iotor Feedback “ Crenge, Cadbg;
Load Feedback Motor Type: Rotary Pemanent Magnet
----- Scaling Units:
Hookup Tests s b=
""" Polarity Mameplate / Datasheet - Phase to Phase parameters
Autolune
- Load Rated Power: 0.7 w Pole Count: 8
Backlash Rated Voltage:  460.0 Volts (RMS)
- Compliance
Observer Rated Speed: 50000 RPM
----- Position Loop Rated Cument: 17 Amps (RMS) Peak Cument 502 Amps (RMS)
Velocity Loop .
_____ e Pl Motor Overoad Limit: 1000 % Rated
Planner
----- Homing
Actions
----- Drive Parameters
Parameter List
..... Status
----- Fautts & Alamms
Tag
Axis Stale:

4. Choose Catalog Number as the Data Source.

5. Click Change Catalog and choose a motor.

When you select the Catalog Number for the motor specification, the
MPL-B310P-M motor is in the Motion Database. The specification
data for this motor is automatically entered for you. If the motor you are
using is not in the Change Catalog list, then it is not in the Motion
Database. You have to enter the specification data on your own.

The Motor Feedback dialog box is automatically filled based on your

motor selection.

Figure 45 - Example 1: Position Loop with Motor Feedback, Motor Feedback Dialog Box

%5 Auis Properties - PowerFlex Axis 1 o o =]
Categories
+ . Genersl Motor Feedback Device Specification
3 Motor Device Funct Motor Mourted Feedback
b 1. Model evice Function or Mo a
Anslyzer Feedback Channel: Feedback 1
* L.
Iator Feedback Type Hiperface
. Soaling
Hookup Tests L Rev
- Polarity Hiperface
- ﬁgm Cycle Resolution 1024 Feedback Cycles/Rev
‘.- Backlash Cycle Intsmolation: 024 Fesdback Corts psr Cycle
¢ Complance Effective Resolution: 1048576 Feedback Courts per Rev
----- Observer
Position Loop SeimlEm
. Vslocity Loop Tums 4098
Torque/Curent Loop
- Plarner
Heming
- Actions
Diive Parsmeters )
Parameter List CIRERILE
. Status Aigrmsrt: NotAigned  ~
Fautts & Alams
. Tag Offse: 00 Degrees Test Commutatio
#usis State
T ———

6. Choose the Commutation Alignment.
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For more information about Commutation, see Assign Motor Feedback
on page 47 and Commutation Test on page 240.

Figure 46 - Example 1: Position Loop with Motor Feedback, Scaling Dialog Box

% Auis Properties - PowerFlex_fdis 1 = ==
Categories:
* . General Scaling to Convert Motion from Coniroller Units to User Defined Units
* =1 Motor
i -Model Load Type: Direct Coupled Rotary = Parameters...
- Anatyzer Transmission
* - Motor Feedback
----- Hookup Tests Actuator
Polariy
----- Autotune
* = Load
Backlash
-Compliance §
- Obsenver Scaling
Position Loop Units: Position Units
N T:'r:zg cﬁzm - Seaing 10 Position Unts per 10
Planner Travel
""" Homing Mode: Uniimited -
----- Actions
Drive Parameters
----- Parameter List
..... Status -
Faults & Alams Soft Travel Limits
..... Tag
fods State:
Manual Tune oK Cancel Apply Help

7. From the Load Type pull-down menu, choose your type of load.
8. Enter the Scaling Units.

9. From the Travel Mode pull-down menu, choose your Travel Mode.

For more information about Scaling, see Scaling Dialog Box on
page 230.

10. Click Apply and OK to exit Axis Properties.

The axis is now configured for Position Loop with Motor Feedback.
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Example 2: Position Loop
with Dual Motor Feedback
Via a UFB Feedback Device

This example describes how to create an AXIS_CIP_DRIVE axis that is
associated to a PowerFlex 755 drive with dual motor feedback via a universal
feedback device, catalog number 20-750-UFB-1.

TIP  Remember that you already assigned the feedback device when you
added the drive to your project.

See Create an Axis for a PowerFlex 755 Drive on page 98 for more information

about feedback devices.

1. Once you have created an AXIS_CIP_DRIVE, open the Axis

Properties.

2. From the Axis Configuration pull-down menu, choose Position Loop.

3. From the Feedback Configuration pull-down menu, choose Dual

Feedback.

When you choose the configuration type, it determines the Control

Mode.

See the Integrated Motion on the EtherNet/IP Network Reference
Manual, publication MOTTON-RMO003.

Figure 47 - Example 2: Position Loop with Dual Feedback, General Dialog Box

£ Ais Properties - PowerFlex_Axis 1 = [F®f=]
Categories.
General General
=) Motor
Model Avis Corfiguration: Position Loop -
Analyzer Feedback Configuration: Dual Feedback =
Motor Feedback
i oe- Motor Feedback
Load Feecback pptcaton ipe
Scaling Loop Response: Dual Integral Feedback |
Hookup Tests .
Polarty . This shows you the type of

Ayis State:

Autatune

o Metion Group Meton_Grous_101 = drive you selected and power
Backdash Updste Period 20 structure you assigned to via
Compliance .

Observer T the PowerFlex 755 drive
Postion Loop .
Velosiy Loop Modiie: FowerFie_7551 - Module Properties.

Torque/Cumert Loop
Planner

PowerFlex 755-EENET-CM

240V, 4 24, Nomal Duty. Standard™——|

Moduls Type

See Add a PowerFlex 755 Drive

Pawer Structure:

Homing .
Actions Axis Numbeg 1 - on page 91
Drive Parameters

Parameter List

Status

Fauts & Alams . . .
e The newly created PowerFlex 755 drive module name is the default. The Axis

Number defaults to 1, indicating the primary axis of the drive. Axis Number 2
is used only for configuring a Feedback Only axis.

oK Cancel Help

Manual Tune:

IMPORTANT  After you have configured the axis and you change the Axis Configuration

type or the Axis Number, some of the configuration information is set to
default values. This change can cause some previously entered data to be
reset back to its default setting.

Now that you defined the axis as being a Position Loop with Dual
Feedback axis, the Motor Feedback, and Load Feedback dialog boxes

become available.
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4. From the Data Source pull-down menu, choose Catalog Number.

Figure 48 - Example 2: Position Loop with Dual Feedback, Motor Dialog Box

£ Axis Properties - PowerFlex_fxis 1 =0 Eon |

Categories
General Motor Device Specification

Analyzer Catelog Nurber:  MPL-B310P-M
- Motor Fesdback g Change Catalog...

Load Feedback Motor Type: Rotary Pemanent Magnet
- Scaling
- Hookup Tests
Polarity Nameplate [ Datasheet - Phase to Phase parameters
- Autotune
& Load Rated Power: 0.7 KW Pole Court: 8

Backlash Raled Votage:  460.0 Volts (RMS)

Complance
Observer Raled Speed: 50000 RPM

- Posttion Loop Rated Cument 17 Amps (RMS) Peak Cument: 502 Amps (RMS)
¥:';E?é—z:zm = Motor Overoad Limt: ~ 100.0 % Reted
- Planner
Homing
- Actions
Drive Parameters
- Parameter List
- Status
Fauits & Alams
-Tag

=)

Units: Rev

Auis State:

5. Click Change Catalog and choose your motor.
In this case, a MPL-B310P-M motor was chosen.

When you select the Catalog Number for the motor specification, the
MPL-B310P-M motor is in the Motion Database. The specification
data for this motor is automatically entered for you. If the motor you are
using is not listed in Change Catalog, then it is not in the Motion
Database. You have to enter the specification data on your own.

The Motor Feedback dialog box is automatically filled based on your
motor selection.

Figure 49 - Example 2: Position Loop with Dual Feedback, Motor Feedback Dialog Box

£ Aods Propertics - PowerFlex_fods_1 [= o)==
Motor Feedback Device Specification
Device Function: Motor Mourted Feedback
Feedback Channe: Feedback 1
Type: Hiperface
Urits: Rev
Hiperface
Cycle Resolution: 1024 Feedback Cycles/Rev
Cycle Interpolation: 1024 Feedback Courts per Cycle
Hifective Resolution: 1048576 Feedback Counts per Rev
oo St Veod
----- Velocity Loop s T
----- Torque./Curent Loop
----- Planner
----- Horing
----- Actions
----- Drive Parameters ,
Parameter List G
Fauts & Alzms
Offsat: e
Teg = 00 Degress ‘est Commutation
Pods State:
T = =

6. Choose the Commutation Alignment.
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For more information about Commutation, see Commutation Test on

page 240.

On the Motor Feedback dialog box, the information is automatic based
on your selections on the Motor dialog box.

£ Axis Properties - PowerFlex_TL

Categories
Motor Feedback Device Specification

Mator Mounted Feedback

General

- Motor
' Model

Device Function:

Feedback Channel: Feedback 1
Type: Net Specified -
Units: P —

= |2 (k]

Parameters

¥ Device Type cannot be configured urtil
feedback device is defined for this Feedback
Channelin Associated Module,
Define feedback device.

If you have not defined a feedback device, the motor dialog box
displays a link taking you to the module definition for the drive.

The axis is now configured as a Position Loop with two feedback
devices. The next task is to configure Feedback 2 on the Load Feedback

dialog box.
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Follow these instructions to define the Load feedback.

1. From the Load Feedback dialog box, click the Define feedback device
hyperlink.

Figure 50 - Example 2: Load-side Feedback, Load Feedback Dialog Box

4% fuis Properties - PowerFlex_TL o & a5
Categories:
* Gonerdl Load Feedback Device Specification
£+ Motor
ol Device Function Load-Side Feedback
Analyzer Feedback Channel Feedback 2
-~ Motor Fesdback Type: Not Specfied | ¥ Device Type cannot be corfigured until
feedback device is defined forthis Feedback
Seaing Units: Rev = Channelin Associated Module

Define fesdback «

. Hookup Tests ==
.. Polarity
Autotune Llnk

- Load
Backlash
Compliance
- Observer
Position Loop
- Velocity Loop
.. Torque/Curent Loop
Planner
- Homing
-~ Ations
Drive Parameters
- Parameter List
Status
Faults & Alams
- Tag

Huds State:

oK | [ cancel | [ Aoy | [ Hep

2. Click Associated Axes in Module Properties dialog box.

3. From the Load Feedback Device pull-down menu, choose the
appropriate port/channel for the Load Feedback Device.

Figure 51 - Example 2: PowerFlex 755 Module Properties, Associated Axis Tab

| Module Properties: ENET_Module (PowerFlex 755-EENET-CM 11,001) =N MR

| General [ Connection | Time Sync | Module Info | intemet Protocal | Fort Configuration | Associated Axes™ | Power | Digital Input [+ ] *

Axis 1: [PowerF\ex_Ax'is_] S ] E] [ MNew Axis... ]
Motor Feedback Device: [Purt 4 Channel A - ]
Load Feedback Device: [Purt 4 Channel B - ]

4. From the Type pull-down menu, choose the type of feedback.
5. From the Units pull-down menu, choose the appropriate units.

6. Click Apply.
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Figure 52 - Example 2: Load-side Feedback, Load Feedback Dialog Box

%> Asis Properties - PowerFlex_Axis_1

Categories.

General Load Feedback Device Specification

=I- Motor

Feedback Channel Feedback 2

Type Sine/Cosine -

Units

Anatyzer
Motor Feedback
Scaling

Hookup Tests Sine/Cosine

Folarty Cycle Resolution:
Autotune —

=l Load

Rev -

Feedback Cycles/Rev
Feedback Counts per Cydle
Feedback Counts per Rev

Cycle Intemolation: 1024
Effective Resolution: 1048576

Incremental ~ «

Backlash
Compliance
Observer
Posttion Loop
Velocity Loop
Torque/Curent Loop
Planner
Homing
Actions
Drive Parameters
Parameter List
Status
Faults & Alamms
Tag

Startup Method

s State:

Manual Tune... QK Cancel

Model Device Function: Load-Side Feedback Parameters

Figure 53 - Example 2: Position Loop with Dual Feedback, Scaling Dialog Box

£ Axis Properties - PowerFlex_fixis 1

Categories:
* ... General Scaling to Convert Mation from Controller Units to User Defined Units
Motor

Mode! Load Type:

*

Direct Coupled Rotary

Analyzer
* .. Motor Feedback

Transmission

Hooleup Tests Actuator

Polarity —

Autotune -

* 2. Load 1.0 eter/Re:
- Backlash

Scaling
Position Loop Units:
Welocity Loop
Torque/Cument Loop
Planner

Position Units

Scaling 10 Fostion Units per 10

Travel
Homing Mode
Actions

Drive Parameters
Parameter List
Status

Faults & Alamms
Tag

Unlimited -

Soft Travel Limits

s State:

Manual Tune... OK Cancel

Farameters...

Apply

Help

7. From the Load Type pull-down menu, choose your load type.

8. Enter the Scaling Units.

9. From the Travel Mode pull-down menu, choose a Travel Mode.

See Scaling Dialog Box on page 230 for more information about Scaling.

10. Click Apply and OK to exit Axis Properties.

You are now finished configuring a PowerFlex 755 drive axis as Position Loop

with Dual Feedback.
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Example 3: Velocity Loop
with Motor Feedback Via a
UFB Feedback Device

TIP  Remember that you already assigned the feedback device when you

This example describes how to create two AXIS_CIP_DRIVE axes that are
associated to a PowerFlex 755 drive with dual motor feedback via a universal
feedback device, catalog number 20-750-UFB-1.

added the drive to your project.

1. Once you have created an AXIS_CIP_DRIVE, open the Axis

Properties.

to the PowerFlex 755 drive.

3. From the Axis Configuration pull-down menu, choose Velocity Loop.

Feedback.

Connect the Feedback Port 1 with one feedback cable that is connected

From the Feedback Configuration pull-down menu, choose Motor

Figure 54 - Example 3: Velocity Loop with Motor Feedback, General Dialog Box

Categories:

Motor

Welocity Loop
Torque/Current Loop
Planner

¥

Pods State:

Manual Tune...

@ Axis Properties - PowerFlex_TL

= -5 =]

General
Puds Configuration: IVeloc:"ty Loop HT/
Feedback Configuration: IMotor Feedback 4”71’/
Application Type: IEasic: 'I
Loop Response: IMedium ']

The selections determine the Control Mode.
See the Integrated Motion on the EtherNet/IP
Network Reference Manual, publication,
MOTION-RM003.

Assigned Group

Motion Group: IMotion_GroupJ 01

Update Period: 20

Associated Module

Module: PF755_Torgue_Feedback -]
Module Type: PowerFlex 755-EENET-CM-51 ~———
Paower Structure: 240V, 4 2, Nomal Duty, Standard

Loz Mumber: l‘l

-]

The newly created PowerFlex 755 drive module
name is the default. The Axis Number defaults to
1, indicating the primary axis of the drive. Axis
Number 2 is used only for configuring a Feedback
Only axis.

Displays the type of drive you selected and
power structure you assigned via the
PowerFlex 755 drive Module Properties.
See Add a PowerFlex 755 Drive on page 91.

0K

]ICanc:el‘I

) |

Apply Help

202

IMPORTANT  After you have configured the axis and you change the Axis Configuration
type or the Axis Number, some of the configuration information is set to
default values. This change can cause some previously entered data to be

reset back to its default setting.

Now that you defined the axis as a Velocity Loop with Motor Feedback,

the Motor and Motor Feedback dialog boxes become available.
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Figure 55 - Example 3: Velocity Loop with Motor Feedback, Motor Dialog Box

{) Axis Properties - K6K_1

Drive Parameters
Parameter List
Status

Faults & Alams
Tag

#uds State:

Manual Tune 0K

Parameters

o | &[]
Categories:
General Motor Device Specification
Model Data Sourcs: Nameplate Datashest -
Aralyzer
Motor Feedback
Scaling Motar Type: Rotary Induction -
Hookup Tests
Polarty Units:
Autotune Nameplate / Datasheet - Phase to Phase parameters
Load
Backlash Rated Power £.025 kW Fale: Court
Compliance Rated Voltage: Volts {RMS) Rated Frequency ] Herte
Observer
Posiion Loop Rated Speed RPM
Velocity Loop Rated Curent: Amps (RMS)
Erretac i Motor Qveroad Limit:  100.0 % Rated
Planner
Homing
Actions
Cancel Help

5. From the Data Source pull-down menu, choose Nameplate Datasheet.

6. From the Motor Type pull-down menu, choose Rotary Induction.

7. Enter the parameters by using the information from the motor

Nameplate or Datasheet and click Apply.

5 s Properties - Powerfex_fuis 1

Catngores
Cenecal Mokor Model Phase lo Phase Paremciors
Meter
Pt Fuar Curmeed 0s hevgs (FMAS)
Heatyrer fiated Sin Spend L]
Motoe Faacack St Lasknga (CF, Obves
Potor Leakage (42 s
St asitanca 1 Ot

8. Enter the parameters on the Motor Model dialog box by using the
information from the motor Nameplate or data sheet and click Apply.

Figure 56 - Example 3: Motor Feedback Dialog Box, Velocity Loop with Motor Feedback

%> Avin Propertio - PE_755_Axia 1

Y

= T =

[ OK ] [

Cansel

Hois

[
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9. From the Type pull-down menu, choose the type of feedback.

The fields are populated with the data that relates to the motor and
feedback types you chose.

Figure 57 - Example 3: Velocity Loop with Motor Feedback, Motor Feedback Dialog Box

2> Axis Properties - PowerFlex_Axis 1 = = E=EE
Catagoriss:
Generl Motor Feedback Device Specification
= M"‘“"MO » Device Function: Motor Mounted Feedbac r—
- Arsiyzer Fasdback Channel Feedback 1
+ L
Motor Feedback Type o =
Scaing ’ [sns/Cosre ]
- Hookup Tests Urits: Rev -
Polarity Sine/Cosine
Autoh
K™ Cycle Resolution 024 Feedback Cycles/Rev
Compliance Cydle Interpolation 024 Fesdback Counts per Cycle
ey ffective Resolution: 1048576 Feedback Counts per Rev
Vilocity Loop
Torque/Curent Loop Startup Method: Absolte -
Planner Tums: 1
- Homing
Actions
Drive Parameters
- Paramster List
Status
Fauts & Aams
Tan
Auds State:
Manal Ture... ok ] [ Cancel | [ Aoy | [ Heb
10. Click Scaling.
Figure 58 - Example 3: Velocity Loop with Motor Feedback, Scaling Dialog Box
% fuis Properties - PowerFlex Axis 1 = =2 =
Catagorss
* _ General Scaling to Convert Mation from Cortroller Units to User Defined Units
* £ Motar
- Vode! Load Typs: Direct Coupled Rotary = Parameters
Analyzer Transmissicn
* . Motor Feedhack
- Hookup Tests Actuator
- Polarty
- Augtune
0o Load
- Backizsh
Compiiznce
Observer Scaling
Posttion Loop Units: Pasition Units
Velocty Loop E ) 5
e e Locp Seaing 10 Postin Units per 10
Plarner Travel
Horming Mode Unimited -
- Actions
- Dive Parsmeters
- Parameter Lst
- Status =
- Fauits & Almms Soit Traved Limits
Teg
Auds State
Manual Tune... oK Cancel el Help

11. From the Load Type pull-down menu, choose the appropriate load type.

12. Enter the Scaling Units.

13. From the Travel Mode pull-down menu, choose the appropriate Travel

Mode.

See Scaling Dialog Box on page 230 for more information.
14. Click Apply and OK to exit Axis Properties.

You are now finished configuring the axis as Velocity Loop with Motor

Feedback.
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Example 4: Velocity Loop
with No Feedback

In this example, you create an AXIS_CIP_DRIVE configured for a Velocity
Loop with No Feedback axis and associate the axis to the PowerFlex 755 drive.

1. From the Axis Configuration pull-down menu, choose Velocity Loop.

2. From the Feedback Configuration pull-down menu, choose No

Feedback.

Figure 59 - Example 4: Velocity Loop with No Feedback, General Dialog Box

@ Axis Properties - PowerFlex_Axis_1

=[5 |l

A’J‘l’/ The selections determine the Control Mode.
See the Integrated Motion on the EtherNet/IP

ﬁ'_"}/ Network Reference Manual, publication,

- MOTION-RM003.

FowerFlex TS-EENETLM g | power structure you assigned via the
240V, 4 24 Nomal Duty, Standard

'] Displays the type of drive you selected and

PowerFlex 755 drive Module Properties.

-] See Add a PowerFlex 755 Drive on page 91.

Hods State:

Manual Tune...

Categories
] General
Mator
¢ Model Hods Corfiguration: [Velodty Loop
Analyzer Feedback Configuration: [No Feedback
----- Sealing o ; -
_____ Hookup Tests Application Type: ’Basm:
Loop Response: [Medium
Assigned Group
Metion Group: ’CIP_Moﬁon
Update Period: 20
Asspciated Module
Module: CIP_PowerFlex
Module Type:
Power Structure:
Axis Number: 1
The newly created PowerFlex 755 drive module
name is the default. The Axis Number defaults
to 1, indicating the primary axis of the drive.
Axis Number 2 is used only for configuring a
Feedback Only axis.

oK | | Cancel Apply Help
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3. From the Data Source pull-down menu, choose Nameplate Datasheet.

Figure 60 - Example 4: Velocity Loop with No Feedback, Motor Dialog Box

42 Ais Properties - PowerFlex fxis 1 lolfe =]
Categories:
General Motor Device Specification
M - -
+ M;_‘f;,,nda‘ Data Source Drive NV - Parameters...
Analyzer
Units Rev
G In this case, the drive has already
been configured for the motor by the
Velacity Lo i i
L DriveExecutive™ software or the HIM
Ramer When you select No Feedback, the configuration tools.
Dive Parameters Motor Feedback dialog box does not
Parameter List
Sratus appear.
Faults & Alams
Tag
Ao State
Manugl Tune... oK | [ Cancel | [ Aoy | [ Hep

Figure 61 - Example 4: Velocity Loop with No Feedback, Scaling Dialog Box

% Auis Properties - PowerFlex_fuis 1 [o ===
Categories:
General Scaling to Convert Motion from Controller Units to User Defined Units
* .
M i Load Type Direct Coupled Fotary_ Parmeters.
Analyzer Transmission
Hookup Tests L L
Polarity Actuator
Autotune <none>
* = Load
Compliance 1.0 Milimeter/Rev
Observer 1.0 Milimeter
Velocity Loop i
Torque/Cument Loop Scaling
Planner Units Position Units
it
D"_fe";mmm Scaling: 10 Position Unils/s per 1.0 Motor Rev/s
Parameter List Travel
Stat -
Fau::& Alams Hode birbrded =
Tag
For scaling with Feedback = [No Feedback], the
denominator of the Scaling factor is forced to
have fixed units = [Motor Rev/s] because the
controller internally simulates the Feedback
Aois State (Configuration =[No Fdbk]).
Manual Tune... =L - e . - . |

4. From the Load Type pull-down menu, choose the appropriate load type.
5. Enter the Scaling Units.

6. From the Travel Mode pull-down menu, choose the appropriate Travel
Mode.

See Scaling Dialog Box on page 230 for more information.
7. Click Apply.
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Figure 62 - Example 4: Velocity Loop with No Feedback, Load Dialog Box

3% Asis Properties - PowerFlex_Axis 1 ===
Categories:
- Generdl Characteristics of Motor Load
* 5
" meMnde\ Load Inertia/Mass
-~ Analyzer Load Couping Rigd -
Scaling Tl
- Hookup Tests e e
Folariy
- Autotune
+
Compiiancs
-Obsarver
Velocty Loop
 Torque/Curert Loop Tnertia/Mass Compensation
Planner System Inetia (1] % Rited/Rev/s™2)
Actions .

- Drive Parameters System Acceleration 00 Rev/s™2 @100 % Rated

Farameter List
- Status
Faults & Alams
Tag Torque Offset oo % Rated

Active Load Compensation

Ays State

[Menuel Tune... | [ ok ] [cemcel | [ oy | [ Heo |

8. From the Load Coupling pull-down menu, choose the appropriate load
coupling.

9. Enter the System Inertia.

10. Enter the Torque Offset, if applicable.

For more information about the load characteristics, see Load Dialog
Box on page 246.

11. Click Apply.

You are now finished configuring an axis as Velocity Loop with No Feedback.
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Example 5. Frequency In this example, you are configuring an axis for Frequency Control with No
. Feedback.
Control with No Feedback cedbac
1. Once you have created the AXIS_CIP_DRIVE axis, open the Axis
Properties.

2. From the Axis Configuration pull-down menu, choose Frequency
Control.

3. From the Feedback Configuration pull-down menu, choose No

Feedback.

Figure 63 - Example 5: Frequency Control with No Feedback, General Dialog Box

@ Axis Properties - PowerFlex_Axis_1 = @
Categories:
: o E— Defines the controller Control Mode.
o M??rr-nodel Ais Configuration: es——— A/'I/ See the Integrated Motion on the EtherNet/
: Analyzer ook Confiourd l“ - ‘/‘/ IP Network Reference Manual, publication,
""" EedDac ormguration: [u] 3 s
..... Scaling MOTION-RM003.
----- Hookup Tests
----- Polarity
----- Planner
----- Frequency Control Assigned Group
----- Actions . —
..... Drive Parameters Mation Group: CIP_Motion vI - New G
----- Parameter List Update Period: 20
----- Status “_J
""" _l:_aults & Aarms Associated Module
..... 2q
Maodule: CIP_P, A R R
l SR vl Displays the type of drive you selected and power
- ) ri . . .
Module Type: PowerFex TS5EENETCM g | styucture you assigned via the PowerFlex 755 drive
Power Structure: 240V, 42A, Nomal Duty, Standard Module Properties.
fods Number: e E - See Add a PowerFlex 755 Drive on page 91.
The newly created PowerFlex 755 drive module
name is the default. The Axis Number defaults to
1, indicating the primary axis of the drive. Axis
Number 2 is used only for configuring a Feedback
Only axis.
Mz State:
Tune OK | | Cancel | [ Aeply | [ Hep
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4. From the Data Source pull-down menu, choose a data source.
In this case, Nameplate Datasheet is the Data Source.
See the Specifying the Motor Data Source on page 43 for more
information about Data Sources.
Figure 64 - Example 5: Frequency Control with No Feedback, Motor Dialog Box
%> Axis Properties - PowerFlex_fuds 1 = B =]
Categories
* General Motor Device Specification
- :;a’*'ze’ <none> Chan
Healup Tests s
::‘“;'::r Unts Rev
ffeﬂue"ﬂ' Cantrel Nameplate / Datasheet - Phase to Phase parameters.
Bﬂ?;mmm Rated Power [T} kW Pole Court: 2
Parameter List Rated Votage: 0.0 Volts (RMS) Rated Frequency: 0.0 Hetz
e s Rated Speed: 0.0 RPM
Tag Rated Curent. 00 Amps (RMS)
Motor Overdoad Limt:  100.C % Rated
Auds State
 Tune ok | [ Cancel | [ Appky | [ Hep
In this case, the data source is Catalog Number and the Motion
Database provides values for these fields.
See the Display Motor Model Information on page 46 for more
information about data sources.
Figure 65 - Example 5: Frequency Control with No Feedback, Motor Model Dialog Box
% Axis Properties - PowerFlex_Axis 1 = T2 ==

Categories:
* . General

* - Motor
i)

H Analyzer
i Scaling
! Hookup Tests

.- Polarty

i Planner

- Frequency Control
.. Actions

i Diive Parameters
- Parameter List

i Status

- Faits & Alams
by

Hds State

Motor Mode!l Phase to Phase Parameters

Voltage Constart (Ke): 6789639 Vots(RMS)/KRPM
Resistance (Rs) 19.0 Ohms
Inductance (Ls): 0093 Henries

oK

] [ Cance | [

Apply

J

Help
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5. From the Frequency Control Method pull-down menu, choose the
appropriate method.

6. Click Apply.

Figure 66 - Example 5: Frequency Control with No Feedback, Frequency Control Dialog Box

32 Auis Properties - PowerFlex_Axis 1 o &=
Categories:
General Frequency Control
E1- Motor
... Model Frequency Cortrol Method: | Basic Valis/Hertz -
An . Basic Volls/Hetz
caling alyzer Basic Volts/Hertz Fan/Pump Vols/Herz 18
- Hookup Tests Mesdmum Voltage: giﬂigﬁiii g:;t:; economy R
----- Polarity Maximum Frequency: 130.0 Hertz
Planner
Freauency Coriral Break Voltage: 2300 Vots (RMS)
Actions Break Frequency: 300 Hertz
Drive Parameters Sttt Boost: 85 Vokts (RMS)
Parameter List
Staius Fiun Boost: 25 Vots (RMS)
----- Fauits & Alams
..... Tag Limits
Velocity Lmit Postive: 0.0 Positon Lints/s
Velocity Limit Negative: 0.0 Positon Lints/s
fuds State
Figure 67 - Example 5: Frequency Control Method, Basic Volts/Hertz
2> Axis Properties - PowerFlex_Axis 1 = B ==
Categories
Generdl Frequency Control
- Motor
ode Frequency Control Method: | Basic Vols/Hertz -
Analyzer Basic Volts/Hertz
Scaling
Hookup Tests Masdmum Voltage: 4600 Volts (RMS)
Polarity Maximum Frequency: 1300 Hertz
----- Planner ]
5 Bresk Voltags 7300 Volts (RMS}
----- Actions Bresk Fraquency: 300 Hertz
Drive Parameters Statt Boost 85 Volts (RMS)
Parameter List
Status Fun Bosst 25 Volts (RMS)
----- Fauits & Alsms
Limits
Velocity Limit Postive: 0.0 Postion Uinits/s
Velocity Limit Negative: 0.0 Postion Linits/s
fuds State:
Manual Tune: Aoply Help
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Figure 68 - Example 5: Frequency Control with No Feedback, Scaling Dialog Box Conversion

Units
5 Auis Properties - PowerFlex_Auis 1 = [FE] ==
Categories
Generdl Scaling to Convert Motion from Controller Units to User Defined Units
=1-- Metor —_ E—
. Model Load Type: Linear Actustor - Parameters...
Analyzer Transmission
- )
Scaling Ratio 1.0: 1 1 Rev
Hookup Tests
Polarty Actuator
Planner Type P— -
Frequency Cortirol
Actions 10 Millmeter/Rev
Drive Parameters Diameter. 10 Milmeter =)
Parameter List i
Status Scaling
Faults & Alams Units: Pasttion Units
Tag Scaling 0 Postion Units/s per 10 Load Mleter/s
Travel
Mode: Unlimited M
Pods State
anual Tuns [ ok ] [ cancs | [ oy | [ Hep |

7. From the Load Type pull-down menu, choose the appropriate load type.
8. Enter the Transmission Ratio.
9. From the Actuator Type pull-down menu, choose the appropriate
actuator.
10. Enter the Diameter dimensions.
11. Enter the Scaling Units.
See the Scaling Dialog Box on page 230 for more information.
12. From the Travel Mode pull-down menu, choose the appropriate travel
mode.
13. Click Apply.

You are now finished configuring the axis for Frequency Control with No

Feedback.
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Example 6 Torque Loop with In this example, you are configuring the axis for Torque Loop with feedback.
Feedback 1. Once you have created the AXIS_CIP_DRIVE axis, open the Axis

Properties.
2. From the Axis Configuration pull-down menu, choose Torque Loop.

3. From the Feedback Configuration pull-down menu, choose Motor

Feedback.
Figure 69 - Example 6: Torque Loop with Motor Feedback, General Dialog Box
@ Axis Properties - PowerFlex_TL = |@
Categories:
* . [e— General
_...M Defines the controller Control Mode.
£ Model bty el (Toraue Loop - See the Integrated Motion on the EtherNet/IP
- Analyzer Feedback Corfiguration: [ Motor Feedback <~ Network Reference Manual, publication,
----- Motor Feedback MOTION-RM003
----- Scaling -
----- Hookup Tests
----- Polarity
= and Assigned Group
------ Compliance . — -
_____ Torque/Curert Loop Motion Group: MG 'I Lj ew Group
----- Homing Update Period: 2.0
* L. Actions l_J
----- Drive Paameters Associated Module
----- Parameter List
----- Status Module: |PF755_Toraue _Feedback v) Displays the type of drive you selected and
----- Faults & Alams Module Type: PowerFlex 755-EENET-CM-51 ‘\ power structure you assign6d via the
""" Tag Power Smichie: 240V, 4.2A, Nomal Duty, Standard PowerFlex 755 drive Module Properties.
Ais Number E - See Add a PowerFlex 755 Drive on page 91.
The newly created PowerFlex 755 drive module
name is the default. The Axis Number defaults to
1, indicating the primary axis of the drive. Axis
Number 2 is used only for configuring a
Feedback Only axis.
Puds State:
Manual Tune [ ok | [ camcel | [ mpy | [ Heb

Figure 70 - Example 6: Torque Loop with Motor Feedback, Motor Dialog Box

% Avis Properties - PowerFlex TL = =)=
Categaries:
*  Genera Motor Device Specification
* = Motor
Model Data Source [Nameplate Datasheet —~ +] __Pa’amﬂE
Analyzer <none: Ch og
- Motor Feedback .
Scaling Raoghne Rotary Induction -
Hookup Tests T
- Polarty s By
Load Nameplate / Datasheet - Phase to Phase parameters
Compliance
. Torque/Cumrent Loop Rated Power: 0.0 w Pole Count 4
Homing Rated Voiage: 0.0 Volts (RMS) Rated Frequency:  60.0 Hertz
* .. Actions
.. Drive Paramelers Rated Speed: 0.0 RPM
Parameter List Rated Current 00 Amps (RMS)
R e Motar Ovetoad Limit:  100.0 % Rated
Lt
Augs State
farual Tune OK | [ Cancel | [ ey | [ Hep
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Figure 71 - Example 6: Torque Loop with Motor Feedback, Feedback Type

% Axis Properties - PowerFloc TL = |5 s
Categores:
Clre— Motor Feedback Device Specification
* 5 Motor Device Function: Motor Mourted Feedback
o evice Function: or Mou 2
Arlyzer Fesdback Channel Feedback 1
. g:;;;eedbad( Tipe: Not Speciied =
Hookup Tests Lre ST
Polarity Sine./Cosine: A
Load Hiperface
i Compliance EnDat 2.1
Torque/Curent Loop P2
Homing Stahl 551
Actions
Drve Paramelers
Parameter List
Status
Fauits & Alams
Tag
A State
Manual Tune [ ok ] [ cance | [ Aoy | [ Hen |

4. From the Type pull-down menu, choose the appropriate feedback type.

Figure 72 - Example 6: Torque Loop with Motor Feedback, Feedback Type

£ Auis Properties - PowerFlex TL = =)=
Categaries:
*  General Motor Feedback Device Specification
* 5.
M e Device Function Motor Mounied Feedback
Analyzer Feedback Channel: Feedback 1
*
s et Tipe
- Scaling ]
Hookup Tests lee Rev >
Polarity Sine/Cosine
- Load
[ Cycle Resolution 1024 Feedback Cycles/Rev
Torque/Curment Loop Cycle Interpolation 1024 Feedback Counts per Cycle
-~ Homing Effective Resolution 1048576 Feedback Counts per Rev
- Actions
Drve Paremeters EE ol
Parameter List
- Status
- Faults & Alams
Tag
s State:
Marusl Tune [ok ] [ concet | [ Moy | [ ke
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Figure 73 - Example 6: Torque Loop with Motor Feedback, Scaling Load Type

%> Axis Properties - PowerFlex TL =nE=R(===
Categories:
* . ..(General ‘Scaling to Convert Motion from Controller Units to User Defined Units
*
- Motor
o oacTre [CreaCasifam
Analyzer Transmission — Dect U|Ed Rotay
O Rotary Transmission
I oA e Linear Actuator L&
Scaling
- Hookup Tests Actuator
Polarity <rone
- Load
L. Complianice 10 Millmeter/Rev
- Torque/Cument Loop 10 Millmeter
Homing
- Actions Scaling
Drive Parameters Units: Pasition Units
- Parsmeter List
Scaling: 10 Position Units per 10 Motor Rev
Status
- Fautts & Alarms Travel
10 1.0
[ Soft Travel Limits
Fuds State:
Manual Tune [ ok | [ cameed | [ feply | [ Hep |

5. From the Load Type pull-down menu, choose the appropriate load type.

Figure 74 - Example 6: Torque Loop with Motor Feedback, Scaling Conversions

2 fudis Properties - PowerFlex TL =
Categories:
- Scaling to Convert Motion from Controller Units to User Defined Units
«
Lo

k Transmission
"+~ Motor Feecback Rtio 10- = N Fev

Scaling

Hookup Tests Actuator

Polarty none>

Load

- Compliance 1.0 Milimeter/Rev
orque:/Cumert Loop 10 Millmeter

Horming §

—— Scaling

Drive Parameters Units: Posttion Unts

FactAld Scaing 0 Postian Units per 10 Load Rev

Status

Faults & Alarms Travel

-----
1000.0
1.0 10
[] Soft Travel Limits

s State:

Manual Tune [ ok | [ cance | [ Aoty | [ Hep

6. Enter the Transmission Ratio.
7. Enter the Scaling Units.

8. From the Travel Mode pull-down menu, choose the appropriate travel
mode.

See the Scaling Dialog Box on page 230 for more information.
9. Click Apply.

You are now finished configuring the axis for Torque Loop with Motor

Feedback.
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Chapter 9

Axis Configuration Examples for the
PowerFlex 527 Drive

This chapter provides example axis configurations when using a
PowerFlex® 527 drive.

Topic Page
Example 1: Frequency Control with No Feedback 216
Example 2: Velocity Control with Motor Feedback 221
Example 3: Position Control with Motor Feedback 224

The following examples are typical axis-configuration applications for the
PowerFlex 527 drive:

¢ Frequency Control with No Feedback
e Velocity Control with Motor Feedback
e Position Control with Motor Feedback
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Example 1 Frequency The PowerFlex 527 drives support basic Volts/Hertz (V/Hz), Fan/Pump
. Volts/ Hertz, Sensorless Vector Control (SVC), and Sensorless Vector Control
Control with No Feedback (SVC) Economy frequency control methods.

Follow these steps to configure the induction motor axis properties.

1. In the Controller Organizer, right-click an axis and choose Properties.
2. Select the General category.

The General and Associated Module dialog box appears.

Figure 75 - Example 1: Frequency Control with No Feedback, General Dialog Box

@ Axis Properties - Axis_1 = @
Categories:
*  Geneml General
=) Matar
..... ooty
----- Analyzer Feedback Corfiguration: No Feedback -
* .. Scaling
- Hookup Tests
- Polarity
Planner
Frequency Control Cer=ET D
Actions -
& (oo
~ Parameter List Update Period: 20
- Status
- Faults & Alams Associated Module
-Tag
Module Type: PowerFlex 527-5T0 CIP Safety
Power Structure 25CV-2R5
s State: Safety State:
o) [om) G )

3. From the Axis Configuration pull-down menu, choose Frequency
Control.

4. From the Module pull-down menu, your PowerFlex 527 drive.

The Module Type and Power Structure fields populate with the chosen
drive catalog number.

5. Click Apply.
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6. Select the Motor category.

The Motor Device Specification dialog box appears.

Figure 76 - Example 1: Frequency Control with No Feedback, Motor Device Specification Dialog

Box
£ Asis Properties - Axis 1 = |[-E- =]
Categories
* ...General Motor Device Specification
* - Motor
o Deta Source:  Nameplate Datashest -
Analyzer <none:> Change Catalog
* . Scaling = =
Palarty
= Units Rev
- Frequency Control Nameplate / Datasheet - Phase to Phase parameters
Actions
Dive Parameters Rated Power 10 kw Pole Court: 4
- Paramster List Rated Voltage:  460.0 Volts (RMS) Rated Frequency: 60.0 Hertz
Status
Fauts & Alsms Rated Spesd:  1780.0 RPM
-Teg Rated Curert: 3.2 Amps (RMS)
Motor Overload Limit: ~ 100.0 % Rated
Aois State Sefety State
Tewr [ ok ] [ Caneed | [ Ay | [ Hep ]

7. From the Data Source pull-down menu, choose Nameplate Datasheet.
This selection is the default setting.

8. From the Motor Type pull-down menu, choose Rotary Induction.

9. From the motor nameplate or data sheet, enter the phase-to-phase
values.

10. Click Apply.
11. Select the Frequency Control category.

The Frequency Control dialog box appears.

Figure 77 - Example 1: Frequency Control with No Feedback, Frequency Control Dialog Box

2 Jods Properties - Axis 1 = 2 =EE
Categories:
Generl Frequency Control
£+ Motor
Model Frequency Control Method: | Basic Volts/Heitz -
An ~ Basic Vots/Hertz
o B Basic Volts/Hertz Far/Pump Vls/Hertz
. q Vec
- Hookup Tests Mazdmum Vokage: e\ DIECW L3 Volts (RMS)
- Polarity Mazimum Frequency: 1300 Hertz
- Planner
. Frequency Contrl Break Voltage 1200 Volis (RMS)
- Actions Break Frequency: 30.0 Hertz
LT et Start Boost: 85 Volts (RMS)
- Parameter List
. Status Run Boost 85 Vohs (RMS)
- Fauls & Alams
- Tag Limits
Velocity Limit Positive: ~ 59.333332 Postion Units/s
Velocity Limit Negative: 59333332 Fostion Units/s
fuds State: Safety State:

12. From the Frequency Control Method pull-down menu, choose the
method appropriate for your application.
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13. Ifyou chose the Basic Volts/Hertz method, enter the nameplate data for
your motor in the Basic Volts/Hertz fields.

If you chose the Sensorless Vector method, the Basic Volts/Hertz fields
are dimmed.

14. Click Apply.

15. Ifyou chose the Sensorless Vector or Sensorless Vector Economy
method, select the Motor > Analyzer category.

16. The Analyze Motor to Determine Motor Model dialog box appears.

Figure 78 - Example 1: Frequency Control with No Feedback, Analyze Motor to Determine
Motor Model Dialog Box

5 Auis Properties - Axis_1 = B =.
Categories:
Generdl Analyze Motor to Determine Motor Model
- Motor
Model Dynamic Motor Test | Static Motor Test | Calculate Model
Scaling Start Stop
- Hookup Tests
Polarity
-~ Planner
Frequency Control
- Actions
Drive Parameters
- Parameter List
- Status
Model Parameters: Current Test Results
Faults & Alarms
-~ Tag Motor Stator Resistance: 0.0 Ohms Ohms
Motor Stator Leakage Reactance: 0.0 Ohms Ohms
Motor Rotor Leakage Reactance: 0.0 Ohms Ohms
Motor Flux Current: 0.0 Amps Amps
Rated Sip Speed: 20.0 RPM RPM
A -
Pods State: Safety State:

17. Click the Static Motor Test tab.

18. To run the test and measure Motor Stator Resistance, click Start. If you
choose the Basic Volts/Hertz category, you can skip this test.

Some out-of-box settings must be applied here. See Appendix D,
PowerFlex 527 Out-of-Box Configuration on page 373 for more
information.
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19. Select the Actions category.

The Actions to Take Upon Conditions dialog box appears.

Figure 79 - Example 1: Frequency Control with No Feedback, Actions to Take Upon Conditions
Dialog Box

85 Axis Properties - Avis_1 = e
Categories:
-~ General Actions to Take Upon Conditions
Motor
' Model Stop Ation: Current Decel & Dissble v
- Analyzer

Scaling
Polarity Power Loss Action: Disable & Coast -

- Planner

Frequency Cortrol DANGER: Modfying Exception
1, Adion seftings may require
.- Drive Parameters § " programmaticaly siopping or
Perameter List EEEiIs disabling the avds to protect
- Status Exception Condition Action - personnel. machine. and propety.
Faults & Alamns Bus Overvoktage Factory Limit StopDrive ] Refer to ser manual for addiional
.- Tog Bus Power Loss StopDrive information
Bus Regulator Thermal Overload Factory Limit | StopDrive.
Bus Undervokage User Limit StopDrive

Control Module Overlemperature Factory Limit | StopDrive
Converter AC Single Phase Loss StopDrive
Converter Ground Current Factory Limit
Converter Pre-Charge Failure

0 0 0 o

Decsl Override StopDrive

Enable input Deactivated StopDrive

Excessive Position Error StopDrive

Excessive Velocity Error StopDrive - ST
Auis State Safety State

From this dialog box, you can program actions and change the action for
exceptions (faults). See the PowerFlex 527 Adjustable Frequency AC
Drive User Manual, publication 520-UMO002 for more information.

Some out-of-box settings must be applied here. See Appendix D,
PowerFlex 527 Out-of-Box Configuration on page 373 for more

information.
20. Select the Parameter List category.

The Motion Axis Parameters dialog box appears.

Figure 80 - Example 1: Frequency Control with No Feedback, Motion Axis Parameters Dialog

Box
%> Axis Properties - Axis 1 = B =]
Categories:
General Motion Axis Parameters
£ Motor
Mol ParamterGroua
.- Analyzer
-~ Scaling Name o [Vaie Unit B
Hockup Tests ActustorDiameter 10
Polarty tuator ilimete
Flanner ActuatorLesd 1.0 E
Frequency Control ActuatorLeadUni Wilimeter/Rey
-~ Actions AciuatorType <none:
-~ Drive Parameters AverageVelociyTimebase 025[s b
BreakFrequency 300|Hz
Status BreakVorage 120.0| Vots (RIS)
Faults & Alams ConversionConstant 1000000.0 |Motion Counts/Position Units
Teg CurrentVectorLimit 100.0 % Motor Rated
i Sensorless Veclo
urrent 0.0[Amps (RUS)
inductionhlotorRatedFrequency 60.0[Hz
20.0[RPM
Rotor 0.0[Ohme.
0.0[Ohms.
inductionhlotorStalorResistance 0.0[Ohms.
InverterOverloadAction <none:
LoadType Direct Coupled Rotary]
| maxmumacceieration 20766666 | Posttion Unitsis"2 -
Pods State: Safety State:

From this dialog box, you can program actions and change the action for
exceptions (faults). See the PowerFlex 527 Adjustable Frequency AC
Drive User Manual, publication 520-UMO002 for more information.
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To obtain the best performance from the drive, regardless of which
control method you are using, configure the recommended out-of-box
settings. These settings are described in Appendix D, PowerFlex 527
Out-of-Box Configuration on page 373.

21. Click OK.

22. Repeat step 1 through step 21 for each induction motor axis.
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Example 2: Velocity Control
with Motor Feedback

Follow these steps to configure the induction motor axis properties.

1. In the Controller Organizer, right-click an axis and choose Properties.
2. Select the General category.

The General and Associated Module dialog box appears.

Figure 81 - Example 2: Velocity Control with Motor Feedback, General Dialog Box

52 Auris Properties - Ais 1 = 2=
Categories:
= General
- Motor
. Model Axis Configuration Velocty Loop -
Analyzer Feedback Corfiguration Motor Feedback L
- Motor Feedback eaton T
Polarty
- Autatuns Assigned Group
foad p
A =
Velocity Loop Update Period 20 [
- Torque/Curent Loop
-Planner Associated Module
Homing
- Drive Parameters Module Type PawerFlex 527-5TO CIP Safety
el Power Structure: 2BCV2P5
us
-Tag
Ais State: Safety State:
o) Com) ) )

From the Axis Configuration pull-down menu, choose Velocity Loop.
4. From the Module pull-down menu, your PowerFlex 527 drive.

The Module Type and Power Structure fields populate with the chosen
drive catalog number.

5. Click Apply.
6. Select the Motor category.

The Motor Device Specification dialog box appears.

Figure 82 - Example 2: Velocity Control with Motor Feedback, Motor Device Specification
Dialog Box

33 Auis Properties - Axis 1 =,
Categories:
< Genersl Motor Device Specification
* £ Motor
- Analyzer Catslog Mumber, [<nane> s
Motor Feedback & Change Cataleg...
~Scaling Motor Type: S -
Hookup Tests )
Polarity Urits: Rev
"i‘;"z”"e ameplate / Datasheet - Phase to Phase
=
. Compliance Rated Pows:  0.025 KW Pole Court 4
Velocty Locp Rated Votage: 2300 Volis (RMS) Fated Frequency: 600 Hertz
Torque/Currert: Loop
Planner Rated Speed: 16000 RPM
ey Rated Curent: 025 | Amps (RMS)
Actions ]
- Drive Parameters Motor Overoad Limit:  100.0 % Rated
Parameter List
Status
- Faults & lamms
Tag
s State: Safely Siate
[Menual Ture...| ok | [ Canca | [ mppy | [ Hep |
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10.
11.

From the Data Source pull-down menu, choose Nameplate Datasheet.
This selection is the default setting.

From the Motor Type pull-down menu, choose Rotary Induction.

From the motor nameplate or data sheet, enter the phase-to-phase
values.

Click Apply.
Select the Motor Feedback category.

Figure 83 - Example 2: Velocity Control with Motor Feedback, Motor Feedback Device
Specification Dialog Box

12.
13.
14.

15.
16.

52> Axis Properties - Axis 1 = | ]
Categories:
~Generdl Motor Feedback Device Specification
- Mator ]
ey Device Function: Motor Mourted Feedback
. Analyzer Feedback Channel Feedback 1
R Votor Feedback
ictor Feedback, e Digiel A =
Scaing
Hookup Tests L Rev >
Polarity Digital AqB
'i‘ﬁ“‘“a Cydle Resolution 1024 Feedback Cycles/Rev
L... Compliance Cycle Interpolation: 4 Feedback Courts per Cycle
- Vielocity Loop Effective Resolution: 4096 Feedback Counts per Rev
- Torque/Curent Loop
e Siartup Method:
Homing
- Actions
- Drve Parameters
Perameter List
Status
- Fauits & Alamns
-Tag
fids State Safety State
T == = =

Enter the specifications of your encoder into the fields.
Click Apply.

Select the Scaling category and edit the values as appropriate for your
application.

If you changed any settings, click Apply.
Select the Actions category.
The Actions to Take Upon Conditions dialog box appears.

From this dialog box, you can program actions and change the action for
exceptions (faults).

Some out-of-box (OOB) settings must be applied here. See
Appendix D, PowerFlex 527 Out-of-Box Configuration on page 373 for

more information.

222 Rockwell Automation Publication MOTION-UMO03I-EN-P - June 2016



Axis Configuration Examples for the PowerFlex 527 Drive ~ Chapter 9

17. Select the Parameter List category.

The Motion Axis Parameters dialog box appears.

Figure 84 - Example 2: Velocity Control with Motor Feedback, Motion Axis Parameters Dialog

Box
% Axis Properties - Axis 1 Fo e ==
Categories:
oo General Motion Axis Parameters
£ Motor
Mo Paraneter Goup
b Analyzer
* .- Motor Feedback Name o | value Unit -
- Scaling ardGain 0.0[% |2
Hookup Tests ActuatorDiameter 1.0 e
- Polarity ActuatorD Hilimeter il
Autotune Actuator_ead 10
Load ActuatorL_eadUnit Hillmeter/Revi
- Compliance ActuatorType “<none:
Velocity Loop AverageVelociyTimebase 0.25|8
Torque/Curent Loop c Offset olus
- Planner ConversionConstant 1000000.0 |Motion Counts/Position Units
Homing CurrentvectorLimit 100.0 % Motor Rated
- Actions Feedbacki C: 4| Feedback Counts/Feedback Cycle
Drive Parameters ~|FeedbackiCy 1024 |Feedback CyclesiRev
Feedbacki Polarity Normal
o Status Feedbackl Incremental
Faults & Alamms | FeedbackiType Digital AqH
- Tag FeedbackUnit Re
Feedback1VelociyF 0.0Hz
Feedback{VeloctyFiterTaps 1 |# of Delay Taps
HomeDirection Forward Bi-directional
__| HomeLimitSwitch Normally Open| -
Hods State: Safety State:
o) o] ) )

From this dialog box, you can program actions and change the action for
exceptions (faults). See the PowerFlex 527 Adjustable Frequency AC
Drive User Manual, publication 520-UMO002 for more information.

To obtain the best performance from the drive, regardless of which
control method you are using, configure the recommended out-of-box
settings. These settings are described in the PowerFlex 527 Adjustable
Frequency AC Drive User Manual, publication 520-UM002.

18. Click OK.
19. Repeat step 1 through step 18 for each induction motor axis.
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Example 3: Position Control
with Motor Feedback

224

Follow these steps to configure the induction motor axis properties.

1. In the Controller Organizer, right-click an axis and choose Properties.
2. Select the General category.

The General and Associated Module dialog box appears.

Figure 85 - Example 3: Position Control with Motor Feedback, General Dialog Box
32> Auis Properties - Auis 1 =8 HoR 5|

Categories

- General

£J-- Motor —_
o Modsl #ods Corfiguration Fosiion Loop -

.- Analyzer Feedback Configuration Motor Feedback -

* - Motor Feedback 7
Sezing Application Type: Basic -

Hookup Tests Loop Responise Medium -

- Polarity
Autotune Assigned Group
£ Load ———————— —
- Backlssh Mation Group: UM_Metion 7) (] [NewGow
i Compliance Update Period: 20 "
* .- Position Loop

- Velocty Loop Associated Module

Torque/Curent Loop —

Flanner Moduie Drive_4 -

~Homing Module Type: PowerFlex 527-5TO CIP Safety

Act

o Power Structure 25CV2P5

- Drive Parameters o
- Parameter List Avis Number. 1 -
Status

- Faults & Alamms
Tag

s State Safety State

[Manuel Ture... | ok | [ cancel | [ Amy | [ Hb |

From the Axis Configuration pull-down menu, choose Position Loop.
4. From the Module pull-down menu, your PowerFlex 527 drive.

The Module Type and Power Structure fields populate with the chosen
drive catalog number.

5. Click Apply.
6. Select the Motor category.

The Motor Device Specification dialog box appears.

Figure 86 - Example 3: Position Control with Motor Feedback, Motor Device Specification
Dialog Box

£5> Axis Properties - Axis_1 = |[-E
Categories:
- General Motor Device Specification
¥ m__ Vodel Data Source Nameplate Datashest - Parameters...
Anslyzer — Change Caidlog
- Motor Feedback = =
Sealing bldogrpes Rotary Induction -
-~ Hookup Tests o =
Polarty Inits Rev
E‘Dﬁﬂd‘“"a Nameplate / Datasheet - Phase to Phase parameters
B Loa
Backlash Rated Power 0.025 kW Fole Count 4
- Compliance Rated Votage: ~ 230.0 Volts (RMS) Rated Frequency: 60.0 Hertz
Fosiion Loop
- Velocty Loop Rated Speed 1600.0 RPM
Torque/Curent Loop Rated Curent: ~ 0.25 Amps (RMS)
R Motor Overload Limit: ~ 100.0 % Rated
- Homing
Actions
- Drive Parameters
Farameter List
- Status
Fauits & Alams
- Tag
A State Safety State
Marual Tune Cancel fpp Help
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7. From the Data Source pull-down menu, choose Nameplate Datasheet.
This selection is the default setting.

8. From the Motor Type pull-down menu, choose Rotary Induction.

9. From the motor nameplate or data sheet, enter the phase-to-phase
values.

10. Click Apply.
11. Select the Motor Feedback category.

Figure 87 - Example 3: Position Control with Motor Feedback, Motor Feedback Device
Specification Dialog Box

3 fudis Properties - Axis 1 = [EEy
Categories:
pe— Motor Feedback Device Specification
- Motor

" Model Device Function Motor Mourtted Feedback

Analyzer Feedback Channel Feedback 1

Motor Feedbaok| T -
e

Soaling 2 HE
Hookup Tests Units: Rev -
Polarity Digital AqB
Autotune :
- Cycle Resalution 1024 Feedback Cycles/Rev

‘... Backdash Cycle Interpalation: n Fesdback Courts per Cycle

Compliance Effective Resolution 0% Feedback Courts per Rev
Postion Loop

Velocity Loop Startup Method
Torque/Curent Loop
Planner

Homing

Actions

Drive Parameters
Parameter List

Status

Faults & Alams

Tag

s State: Safety State:

12. Enter the specifications of your encoder into the fields.
13. Click Apply.

14. Select the Scaling category and edit the values as appropriate for your
application.

Figure 88 - Example 3: Position Control with Motor Feedback, Scaling to Convert Motion from
Controller Units to User Defined Units Dialog Box

% Axis Properties - PF_527_Axis_ = (O]
Categones:
* . Generdl Scaling to Convert Motion from Controller Units to User Defined Units:
* 51 Motor
‘... Analyzer Transmission  Diect Coupled Rotery
-
|~ Motor Feedbock Ratio 10 T b [ Rev
- Scaling
Hookup Tests Actuator
Folarty <ncres
- Atotune
o 10 Milimezer/Ae
i Backlesh 10 ilimeter
+-Compliance
* | Position Loop Scalmy
-Velocity Loop Units: Posttion Units
Torque/Currert Locp Scaling 10 Postion Units per 10 Load Aev
- Planner
Homing Travel
- Drive Parameters
Farameter List 1000.0
- Status 12 10
Faulls & Alams
Tag [ Soft Travel Limits
fuis State Safety State
Marual Tune... ok | [ Concel | [_pemy | [ Hep

15. Ifyou changed any settings, click Apply.
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16. Select the Actions category.

The Actions to Take Upon Conditions dialog box appears.

Figure 89 - Example 3: Position Control with Motor Feedback, Actions to Take Upon Conditions
Dialog Box

1 Asis Properties - Axis_ 1 =[]
Categories:
General Actions to Take Upon Conditions
Wotor
Analyzer

- Mator Feedback
Hookup Tests Power Loss Action: Disable & Coast -

Folarty
Autotune DANGER: Modfying Exception
Load A8 Acton sattlngslmay require
. rogrammatically stopping or
e ETEE hiiiach
- Position Logp Exception Condition [Action . personnel, machine, and property.
-~ Velocty Loop Bus Overvoltage Factory Limit StopDrive =[] IRefer to user manual for addiional
Torque/Cument Loop Bus Power Loss StopDrive = nformation.
Planner Bus Regulator Thermal Overload Factory Limit | StapDrive =
Homing Bus Undervoltage User Limit StopDrive =
| Control Module O Factory Limit|StopDrive -
Diive Parameters [Converter AC Single Phase Loss StopDrive =
. Parameter List Converter Ground Current Factory Limit StopDrive =
- Status Converter Pre-Charge Faiure StopDrive [
Fauits & Alams Decel Override StopDrive =]
Tag Enable input StopDrive =
[Excessive Posilion Error StopDrive =
[Excessive Velocity Eror StopDrive ] ~
Hods State: Safety State:

Manual Tune... 0K Cancel Appl Help
] |

From this dialog box, you can program actions and change the action for
exceptions (faults).

Some out-of-box (OOB) settings must be applied here. See
Appendix D, PowerFlex 527 Out-of-Box Configuration on page 373 for

more information.
17. Select the Parameter List category.

The Motion Axis Parameters dialog box appears.

Figure 90 - Example 3: Position Control with Motor Feedback, Motion Axis Parameters Dialog

Box
1 Axis Properties - Axis_L =
Categories!
- General Motion Axis Parameters
- Motor
- odel Parameter G
- Analyzer
- Motor Feedback Name £ | Value Unit =
- Scaling AccelerationF eedforwardGain 0.0[% (I
Hookup Tests 10 |7
Polarty Wilimeter I
Autetune ActuatorLead 10
Load ActuatorLeadUnit WillmeterRev|
Backlash ActuatorType <none>|
Complance AverageVelocityTimebase 0258
Postion Loop 0ffset 0.0|Postion Units
Velogity Loop B DelayOffset 0us
Torque/Currert Loop ConversionConstant 1000000.0 | Motion Counts/Position Units.
Planner CurrentVectorLimi 100.0 % Motor Rated
-+ Homing Feedback 2|Feedback Counts/Feedback Cycle
- Actions Feedback 1024 |Feedback CyclesiRev.
- Drive Parameters FeedbacklPolarty Normal
& Parameter List| FeedbacklSt
- Status FeedbackiType Digital Aq|
- Fautis & Alams FeedbacklUnit Revl
Tag Feedbackl VelocityF 159.15482 [Hz
FeedbacklVeloctyFiterTaps 1 [#of Delay Taps
|_|HomeDirection Forward Bi-directional -
Ads State: Safety State:
ok ] [ Cancel Aoph Help

From this dialog box, you can program actions and change the action for
exceptions (faults).
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To obtain the best performance from the drive, regardless of which
control method you are using, configure the recommended out-of-box
settings. These settings are described in Appendix D, PowerFlex 527
Out-of-Box Configuration on page 373.

18. Click OK.

19. Repeat step 1 through step 18 for each induction motor axis.
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Notes:

228 Rockwell Automation Publication MOTION-UMO03I-EN-P - June 2016



Chapter 10

Commission an Axis

This chapter discusses how to commission an axis for a motion application.
Commissioning includes the following:

e Off-line Scaling settings
e How to download a project
e How to run a Hookup Test
e How to perform Tuning

e How to use the Motion Direct Commands

Topic Page
Scaling Dialog Box 230
Hookup Tests Dialog Box 234
Polarity Dialog Box 243
Autotune Dialog Box 243
Load Dialog Box 246
Load Observer 246
Adaptive Tuning 251
Motion Analyzer Software 257
Test an Axis with Motion Direct Commands 257

Once you have followed the steps in Configuration Examples for a Kinetix

Drive on page 165, Configure Integrated Motion Using a PowerFlex 527 Drive
on page 123, or Configure Integrated Motion Using a PowerFlex 755 Drive on
page 89, you commission the axis.
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Scaling Dialog Box

230

Axis motion can be specified in whatever units you want. In the Scaling dialog
box, you configure the motion control system to convert between raw internal-
motion units. For example, Feedback Counts or Planner Counts can be
converted to your preferred unit of measure, be it revolutions, degrees, meters,
inches, or candy bars.

This conversion involves three key Scaling Factor attributes, Conversion
Constant, Motion Resolution, and Position Unwind. If you use the Scaling
dialog box, the software calculates the Scaling Factors for you. The only task
that you do is select the Load Type that best matches the mechanical linkage
between the motor and the load.

There are four Load types:
e Direct Coupled Rotary
The load is directly coupled to the linear motor moving mass.
* Direct Coupled Linear
The load is directly coupled to the linear motor moving mass.
e Rotary Transmission
The rotational load is coupled to the motor through a geared
transmission.
o Linear Actuator

The linear load is coupled to a rotary motor through a rotary to linear
mechanical system.

This figure shows the default Scaling dialog box for a Direct Coupled Rotary
load type. By default, the Scaling dialog box is set for 1 ‘Position Unit’ per
Motor Rev.

£ fois Properties - CIPAxis =
Categories:
Scaling to Convert Motion from Controller Units to User Defined Units
Load Type: Dirsct Coupled Rotary v Parameters..
Transmission
1 1
Actuator - ; A
& Lo By default the Scaling dialog box s set
i~ Backlash N . ot
e 10 minz=4| for 1 Position Unit’ per Motor Rev.
Velacity Loop 1.0 Millmter
-~ Torque/Currert Loop i
Planner Scaling
- Homing Units Paosttion Units
Actions - " p—
B Scaling 10 Posiion Units per 10 Motor Rev
Parameter List Travel
- Status Mode: Unlimited -
Faults & Alams
- Tag 1000.0
10 10
[ Soft Travel Limits

Fods State:

WManual Tune... ok | Cancel Apply Help

When you click Parameters, you see values for the Conversion Constant and
the Motion Resolution, each having a value of 1 million. These values are
generated from the software calculator.

In most cases, the software scaling calculator generates Scaling Factor values
that are suitable for the application. But in rare cases, like applications that
require online product recipe changes, you can set the Scaling Source attribute
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5 Aois Properties - CIP_KGK [= ===
Categories:
— Generdl Motion Axis Parameters
£ Motor
Motor Feedback
Scaling Name . | Value Unit -
Polarity ‘ActuatorDiameter 1.0
- Autotune ActuatorDiameterUnit Wilimetel
- Load ActuatorLead 1.0
- Backlash ActuatorLeadUnit Milimeter/Rev
- Posttion Loop ActuatorType <nonex|
-~ Velocity Loop E onstant — 1000000.0Motion Counts/Position Units.
-~ Torque/Current Loop LoadType Direct Coupled Rotary
- Planner MotionResolution — 1000000 |Motion C: Rev
-~ Homing i i i Control Scaling L
- Actions MotionUnit Motor Rey| 3
- Drive Parameters 1.0 |Motor Rev.
PositionScalinghumerator 1.0 | Position Units
- Status PostionUnits Position Units
- Faults & Alams PositionUnwind 1000000 | Motion Counts/Unwind Cycle
- Tag PosttionUnviindD: 1.0 |Unwind Cycles
PosttionUnwindNumerator 1.0 |Position Units
CFrom Calculato
SoffTravelLimiChecking Tio
SoffTravelLimitNegative 0.0|Position Units m
|| softTravelLimitPostive 0.0|Position Units -
Buds State:

to Direct Scaling Factor Entry. This attribute allows you to enter the Scaling
Factors.

TIP  InaSERCOS application, the Scaling Factors are Conversion Constant, Drive
Resolution, and Position Unwind.

Direct Coupled Rotary

For a Direct Coupled Rotary load type, you can express Scaling Units for the
rotary motor, for example, Degrees.

Here is an example of Direct Coupled Rotary load that is scaled in Degrees and
the resulting values for the Conversion Constant and Motion Resolution.

Scaling
Units: Degrees
Scaling: 360 Degrees per 10 Maotor Rev
ConversionConstant 1000.0 |Motion Counts/Degrees
LoadType Direct Coupled Rotary
MotionResolution 350000 | Motion Counts/Motor Rev
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Direct Coupled Linear

For a Direct Coupled Linear load type, you can express Scaling Units for the
linear motor, for example, Inches.

Here is an example of Direct Coupled Linear load that is scaled in Inches and
the resulting values for the Conversion Constant and Motion Resolution.

Scaling
Units: Inches
Secaling: 1.0 Inches per 254 Mator Rev
ConversionConstant 25400000.0 | Motion Counts/inches
LoadType Direct Coupled Rotary
WMotionResolution 1000000 |Motion Counts/Motor Rev

For more information about Conversion Constant and Motion Resolution, see
the Integrated Motion on the EtherNet/IP Network Reference Manual,
publication MOTION-RMO003.

Rotary Transmission

For a Rotary Transmission load type, you enter the Transmission ratio
mechanical system. When you allow the software scaling calculator to compute
the Scaling Factors by using the Transmission Ratio, it reduces the risks of
cumulative errors due to irrational numbers.

Here is an example of Rotary Transmission load that is scaled in Packages
(three packages per Load Revolution) and the resulting values for the
Conversion Constant and Motion Resolution.

%> Auis Properties - CIPAxis = e =
Categories
- General Scaling to Convert Motion from Controller Units to User Defined Units
& Mo
- Motor Feedback Transmission
Rafio |0: 3 1 Fev
Polarty
Autotune Actuator
- Load one>
‘-~ Backlash
Position Loop 10 Willmeter/Rev
ie\ocity Ic-mnt " 10 Wilimeter
-~ Torque/Current Loop . . .
Planner Scaling Scaling Units for Rotary Transmission
H Urits Pack - . !
e _ i load type is expressed in terms of Load
 Drve Parsnoters e e Revolutions, for example, Packages
Parameter List Travel / ), .
- Faults & Alams
o Tag 1000.0
Unwind: 10 e per 10 Cycle
Soft Travel Limks
Ads State
ConversionConstant 100000.0 |Motion Counts/Packages
LoadType Rotary Tr izsicn
MotionR i 300000 | Motion Counts/Load Rev
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Linear Actuator

With the Linear Actuator load type, you can specify the characteristics of the
linear actuator mechanics by the Actuator Type.

£ A Properties - CIPAxis = o]
Categories
Generdl Scaling to Convert Motion from Coniroller Units to User Defined Units
£ Mator
Lo e
- Mator Feedback Transmission
Ratio |0 3 1 Rew
Polarty
Autotune Actuator
Lo Toe:
- Backlash
. Position Loop Lead 50 Milimeter/Rev v
Velocity Loop 1.0 Willmeter
Torque/Current Loop
Planner Scaling
- Homing Units Load Feedback
o) Sealing: 10 Load Feedback per 1.0 Load Milimeter
Diive Parameters
Parameter List Travel
- Faults & Alams
Tag Range: 1000.0 Load Feedback
1.0 1.0
] Soft Travel Limits
#ois State
Ci ionConstant 10000.0 | Motion Counts/Load Feedk:
LoadType Linear Actuator]
MotionResolution 10000 | Motion Counts/Load Milimeter

Changing Scaling configuration factors can have a significant impact on the
calculations of factory defaults for scaling dependent-axis configuration
attributes.

When certain criteria are met, the following dialog box appears when you apply
changes.

Logix Designer

You have changed a parameter which affects other attributes,
A1 Do youwant to automatically update all dependent attributes?

Refer to Help for a list of dependent attributes.

[ve ][ N ][ Hp ]

This dialog box gives you the choice to recalculate factory defaults for scaling
dependent attributes.

1. To recalculate and apply all dependent attribute values, click Yes.

2. To apply only changes to the scaling attributes, click No.
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Once you have applied your configurations, the factory defaults for dynamic
configuration attributes, for example, gain, limits, and filter settings are
automatically computed. The calculations are based on your drive and motor
configuration settings and selection for application type and loop response.

The factory defaults yield a stable operational system that can then be tailored
to the specific requirements for many types of machine applications.

You can use Autotune to improve performance if the gain set provided to you
by the factory defaults does not satisfy the configuration requirements of your
system.

See Autotune Dialog Box on page 243.

Hookup Tests Dia'og Box Use the Hookup Tests dialog box to perform the following:
¢ Check your cabling

e Adjust motor and feedback polarity
e Establish your sense of positive motion direction

e Ifapplicable, check encoder marker and commutation function

To run any of the Hookup Tests, you must first download your program.

ATTENTION: These tests can actively move the axis even with the controller
in remote Program mode:
- Before you do the tests, make sure no one is in the way of the axis.

- Changing motor or feedback after performing the Hookup Test can result in
an axis-runaway condition when the drive is enabled.

These tasks are the run tests on the Hookup test dialog box.
e Download a program.
e Runa Hookup test to test motor and feedback device wiring.
e Runa Marker test to check for the marker pulse.
e Run a Motor Feedback test to check for feedback counts.
o Set a test distance and run a Motor and Feedback test.
e Run a Load Feedback test.

e Run a Commutation test.

The combination of the Axis and Feedback configuration types you choose
determines what Hookup tests are available.
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Test Cable Connections, Wiring, and Motion Polarity

Dependent on what type of drive and what combinations of Axis
Configuration and Feedback Configuration types you choose, various types of
Hookup Tests become available.

Table 25 - Types of Hookup Tests

Test Description

Marker Checks that the drive gets the marker pulse. You must manually move the
axis for this test.

Motor and Feedback Tests the polarity of the motor, motion, load, and motor feedback.

Motor Feedback Tests the polarity of the motor feedback.

Load Feedback Test the load feedback polarity of the motor.

Commutation Tests the commutation offset and polarity of a drive.

Master Feedback Test the master feedback polarity.
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This table lists the Hookup Tests that is based on axis configuration and drive

type.
Table 26 - Types of Hookup Tests
Axis Type Feedback Type Drive Master Motor and Motor Load Marker Commutation
Feedback Feedback Feedback Feedback
Feedback Only Master Feedback | Kinetix® 5500 X X
Kinetix 5700 X X X
Kinetix 6500 X X
Frequency Control | No Feedback Kinetix 5500 X
Kinetix 5700 X X
PowerFlex® 527 X
PowerFlex 755 X
Position Loop Motor Feedback | Kinetix 350 X X X
Kinetix 5500 X X X
Kinetix 5700 X X X X
Kinetix 6500 X X X X
PowerFlex 527 X X X
PowerFlex 755 X X X X
Load Feedback | Kinetix 5700 X X X X X
Kinetix 6500 X X X X
Dual Feedback | Kinetix 5700 X X X X X
Kinetix 6500 X X X X (motor) X (motor)
PowerFlex 755 X X X x (motor) X (motor)
Dual Integrated | PowerFlex 755 X X X X (motor) X (motor)
Feedback
Velocity Loop Motor Feedback | Kinetix 350 X X X
Kinetix 5500 X X X
Kinetix 5700 X X X X
Kinetix 6500 X X X X
PowerFlex 527 X X X
PowerFlex 755 X X X X
Load Feedback | Kinetix 5700 X X X X X
Kinetix 6500 X X X X X
Torque Loop No Feedback PowerFlex 755 X
Motor Feedback | Kinetix 350 X X X
Kinetix 5500 X X X
Kinetix 5700 X X X X
Kinetix 6500 X X X X
PowerFlex 755 X X X X
Load Feedback | Kinetix 6500 X X X X X

(1) For the Kinetix 5700 drive, see the Kinetix 5700 Multi-axis Servo Drives User Manual, publication 2198-UM002.
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Run a Motor and Feedback Test

The Motor and Feedback Test is the most commonly used Hookup Test
because it automatically tests both the motor and feedback wiring and
determines correct polarity values.

ATTENTION: These tests make the axis move even with the controller in
remote Program mode. Before you do the tests, make sure no one is in the
way of the axis.

Follow these steps to perform a Motor and Feedback Hookup Test.

1. Go to the Hookup Tests dialog box.

%> Auis Properties - PF527_fiis_1 o (==
Categories
o General Test Motor and Feedback Device Wiring
=+ Motor
. Mode Motor and Fesdback | Motor Feedback | Marker |
M;ng::::;Dk TestDistance: 1.0 « Position Units
Scaling ——
o= . DANGER: Starting test with contraller in
Loset ][ sw B\ Programor Run Mok intiates s moton.
- Polarity
-~ Autotune TestState:  Ready
- Load
*-.. Compliance ressing Start initiates motion.
- Velocity Loop Watch motion direction during test.

- Torque/Current Loop
Planner

Homing Current Test Results
- Actions
L s Mator Feedback Polarity: Normal
- Parameter List
Status Motor Polarity: MNormal
Fautts & Alams
. Teg Motion Polarity: Normal
ept Test Re: 13
Ao State: Stopped Safety State Not Configured (Torque Pemitted)
Manual Tune.. Cancel App Help

Remember that a blue arrow next to a field means that when you change
its value the new value automatically gets written to the controller when
you leave the field.

2. Enter the Test Distance.

The Test Distance is the distance that the test moves the axis.

3. To run the Motor and Feedback test, click Start.

Logix Designer - Motor Feedback Test L&J
Test State: Executing 0K
Move s in forward dirsction. Stop
ecking for feedback counts.
Help

4. The axis moves on its own to test for feedback polarity and proper
wiring. To check for proper rotation direction, watch the axis.
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The drive determines that the feedback device is working properly and
the test passed.

e

Logix Designer - Motor and Feedback Test

i

Test State: Passed o
est complete. Stop
Help
5. Click OK.
Legix Designer u‘

i lé Did the axis move in the forward direction?

[ v J[ w0 ][ Concel |

6. Ifyour axis moved in a forward direction, click yes and you see that the

test result is Normal.
If the motor does not move in the forward direction, according to your

application the test result is inverted. When you accept test results the
Current shows inverted.

See the Polarity Dialog Box on page 243.

If you are satisfied with the results, you can accept the test results.

Current Test Results
Motor Feedback Palarity: Maormal Maormal
Mator Polarity: Marmal Marmal
Maotion Polarity: MNormal Mormal
| AcceptTesthesits | ¢

The test can pass but give you results that you are not expecting. In this
case, you can have a wiring problem.

See the related drive documentation that is listed in the Preface on
page 13.

Click Yes or No depending on whether the axis moved in the forward
direction for your application.

8. Click Accept Results, if the test ran successfully.
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Run a Motor Feedback Test

The Motor Feedback Test checks the polarity of the motor feedback. Follow
these steps to perform a Motor Feedback test.

1. From the Hookup Tests dialog box, click the Motor Feedback tab.

4% Ais Properties - PF527_fuis 1 =R ECH ==
Categories
- General Test Motor and Feedback Device Wiring
£ Motar
Model Motor and Feedback | Motor Feedback | Marker
Analyzer
P TestDistance: 1.0 & Position Units
----- Scaling —_—
— DANGER: When manually moving the axis,
----- [oser ] sw B Soove stniar o reemssane whn
----- Polariy interacting with equipment.
Autotune TestState:  Ready ', Ifmotor brake is present, starting test
- Load releases brake.
Compiance love axis in forward direction during test.
Velocity Loop tart test when ready.
----- Torque/Curent Loop
----- Planner
----- Homing Current Test Results
Actions
Pt Motor Feedback Polarity: Normal
Parameter List
----- Status
----- Favits & Alams
..... Tag
AcceptTestResults | &
fods Stats:  Stopped Safety State:  Not Configured (Torque: Permitted)
Manual Tune... OK Cancel Apply Help

2. Enter the Test Distance.

3. Click Start.

Run a Marker Test

The Marker Test checks that the drive receives the marker pulse from the
position feedback device. You must manually move the axis for this test. Follow
these steps to perform a Marker test.

1. From the Hookup Tests dialog box.

2. Click the Marker tab.
3. To check for the marker pulse, click Start.
4. Manually move the axis until you get the marker pulse.
Logix Designer - Marker Test §1
Test State: Executing oK
o e o maleaie
Help
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5 Axis Properties - PF527_Axis_1 = [
Categories:
e Gereral Test Motor and Feedback Device Wiring
=} Motor
i Model Motor and Feedback | Motor Feedback | Marker
£ Analyzer
-~ Motor Feedback
Sealing
E— DANGER: When manually moving the asis
Start Stop o
] A, ooscove stncard by cresmtons when
Polarity interacting with equipment.
- t‘:‘z‘“"e TestState:  Ready 4y, Ifmotor brake is present, starting test
= Loa releases brake.
‘... Compliance love axis through marker during test,

Velochy Loop Start test when ready.
- Torque/Currert: Loop
Planner
- Homing
Actions

Drive Farameters
Parameter List
Status

Fauits & Alams
Tag

Avis State:  Stopped Safety State:  Not Carfigured (Torque Pemitted)
Manual Tune. Cancel Apply Help

The drive receives the marker pulse and the test passed.

Logix Designer - Marker Test — [ﬁw
Test State: Passed
est complete. Stop
Help
5. Click OK.
Commutation Test

The Commutation Test determines an unknown Commutation Offset and
potentially the unknown polarity of the start-up commutation wiring. The
Commutation Test can be used also to verify both a known Commutation
Offset and the polarity start-up commutation wiring. This test is applied to
third-party or custom Permanent Magnet motors that are not available as a
Catalog Number in the Motion Database.

TIP  Forlinear stages, make sure that there is enough available travel, otherwise
the commutation test produces a fault.

When a motor needs a Commutation Offset and you are not using Catalog
number as the Motor Data Source, you cannot enable the axis.

Applying the Commutation Hookup Test
There are several different cases where the Commutation Hookup Test can be

applied to a PM motor:

o Unknown Commutation Offset
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Verification of Known Commutation Offset

Non-standard or Incorrect Wiring

Unknown Commutation Offset

The primary use for the Commutation Hookup Test is the case where the
machine is equipped with a PM motor that has an unknown Commutation

Offset.

The Commutation Offset, and potentially Commutation Polarity, can be
unknown for different reasons, including an unprogrammed ‘smart encoder’ or
any generic third-party encoder where Commutation Offset is unknown.

TIPThe Kinetix 350 and the Kinetix 5500 drives do not support the
Commutation Polarity attribute.

Verification of Known Commutation Offset

Another use of the Commutation Test is to verify that the motor is wired
correctly and has the expected Commutation Offset. A machine engineer can
decide not to correct for a wiring error in software but rather flag a wiring error
so that it can be physically corrected. Incorrect wiring of the motor power
phases, encoder signal wiring, or commutation signal wiring can show up as an
unexpected Commutation Offset.

For example, suppose that a motor was wired in a “ WUV’ sequence instead of
the normal ‘UVW’ sequence. The motor would still rotate in the correct
direction, but the Commutation Test indicate that the Commutation Offset
was off by a factor of 120 electrical degrees.

After running the Motor and Feedback Hookup Tests, you can run the
Commutation Test to determine the specific Commutation Offset and
Commutation Polarity. The drive executes the Commutation Test, which
includes motor rotation in the positive direction by at least one revolution. The
results of the Commutation Test are reported back to compare against the
known Commutation Offset and Commutation Polarity to determine if a
wiring issue exists.

Non-standard or Incorrect Wiring

The Commutation Test can also be applied to a PM motor that is wired in a
non-standard manner or incorrectly. If there is incorrect wiring, it is sometimes
desirable to mitigate the problem via software. You can use software mitigation
on larger machines where changes to the wiring would be difficult due to the
size and location of the wiring.

After running the Motor and Feedback Hookup Tests, you can run the
Commutation Test to determine the specific Commutation Offset and
Commutation Polarity. The drive executes the Commutation Test, which
includes motor rotation in the positive direction by at least one revolution. The
results of the Commutation Test are reported back for review. If the results are
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satisfactory, you can accept the results as part of the stored axis configuration of
the controller to establish the correct wiring polarity.

Run a Commutation Test

Set the Motor and Feedback Polarity by using the Motor and Feedback Test
before running the Commutation Test. This setting helps make sure that the
motor spins in the correct direction for the Commutation Test for monitoring
the Commutation Angle.

TIP  Run the Motor and Feedback Test first to determine that your feedback is
working. If the Feedback is not working, the Commutation Test gives you
incorrect results or the test will time out.

Follow these steps to run a commutation test.

1. To run the Commutation Test to determine the Commutation Offset
and Commutation Polarity, click Start.
TIP  The Kinetix 350, Kinetix 5500, and PowerFlex 527 drives do not
support the Commutation Polarity attribute.

1 Axis Properties - K6K_Axis o ===
Categories:
General Test Motor and Feedback Device Wiring
= Mator
Model | Motor and Feedback | Motor Feedback | Commutation | Marker
Motor Fesdback
Scaling
st | Stop DANGER: Starting test with controller in
Polaity =2 ! Program or Run Mode initiates axis motion.
Autotune
= Load TestState:  Ready
- Backlash
i Compliance ressing start initiates motion.
Friction tart test when ready.
Observer
Posttion Loop
Velocity Loop Current Test Results
Acceleration Loop
Tarque/Cumert Loop Commutation Offset: 0.0 Degrees Degrees
Planner Commutation Polarity: Normal
Homing
Actions
Drive Parameters
Parameter List
Status Accept Test Results @
Faults & Alams
Teg
Fods State: Stopped
Manual Ture.. Cancel Aol Help

The drive executes the Commutation Test, which includes motor
rotation in the positive direction by at least one revolution.

The results of the Commutation Test appear.
2. If the results are satisfactory, click Accept Test Results.
Commutation Offset and Polarity results are stored in the controller as

part of the axis configuration that is sent to the drive during
initialization.
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Polarity Dialog Box

Autotune Dialog Box

If you have run the Motor and Feedback Hookup Test, the settings on the
Polarity dialog box are already correct for the application. If the polarity
settings are known and cables to the motor and feedback devices are
prefabricated and tested, the polarity settings can be entered on this dialog box.

Motion, Motor, and Feedback Polarty

Motion Palarity: 1 Normal @ Inverted
Motor Polarity: 1 Normal @ Inverted
Feedback 1 Polarity: ) Normal @) Inverted

! DANGER: Modifying polarity setting may cause unexpected motion.

The axis is now ready for operation. You can use Direct Commands to initiate
axis motion or you can run your application program. If you find that the
dynamic performance of your axis does not meet your system requirements, use
Autotune to improve performance.

Once you have set the parameters and performed tasks in the General, Motor,
Motor Feedback, Scaling, Hookup Test, and Polarity dialog boxes, you are
ready to Autotune, if necessary. These steps are included in Autotune.

e Sclect the Application Type, Loop Response, and Load Coupling.
e Set the Travel Limit, Speed, Torque, and Direction.
e Perform Tune.

e Review results.

Autotune is optional. Typically you do not use Autotune or Manual Tune.
Once you select your drive and use the Motion Database as the data source, the
defaults often provide adequate tuning performance.

See Manual Tune an Axis on page 283.

Remote Program mode. In that mode, your code is not in control of the axis.

f ATTENTION: When you tune an axis, it moves even with the controller in
Before you tune an axis, make sure no one is in the way of the axis.

1. Click the Autotune dialog box.
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% fudis Properties - PF_755 _Axis 1 = | B 23]
Categories:
General Tune Control Loop by Measuring Load Characteristics
-~ Analyzer Loop Start Stop
If this box is checked, the Autotune - Scaling Z:
moves the motor using a Tune ioples o ~re— o ey e
; . - Polarity ) B Name Current Tuned Units| =
Profile to measure inertia. Adtotune TSR PostionLoopBandwiath iz |
. . . = Load n Integrator Bandwidth Tt Hz
If this box is not checked, gain and Bocidashn B T =
filter bandwidth calculations are - Compliance Advanced Compensation
. s - Observer orverd Load Parameters Tuned
still made but the inertia is not ~~—— - Postion Loop o oot ad Parameters Tune:
measured ~ - Velocity Loop Name Current Tuned Units| =
. ment Loop Torque Low Pass Fiter Waximumacceleration Po... || |
Planner MaximumDeceleration Po.
Homing Measure Inertia using Tune Profile Systeminertia % -
Actions (@ Motor with Load € Uncoupled Motor € Accent od Vahies
. Diive Parameters LW cospt Tuned Values | &
- Parametgy Tavel o « Postion Units
= Limit:
/// - Faults & Alams Speed: 0.0 « Posttion Units/s
~Tag To 1000 < %R
. rque % Rated
Choose whether the motor is
Direction: | Fonward Uni-directional A
coupled to the load or not.
Puds State:

To configure the Tune Profile, you enter the Travel Limit, Speed,
Torque, and Direction.

Measure Inertia using Tune Profile
(@ Motor with Load + Uncoupled Motor &

Travel

Position Unit
Limit: 0.0 « Position Units
Speed: o « Position Units.s
Torque: 1000 *+ % Rated
Direction: | Forward Uni-directional €

2. Set the Travel Limit that is based on the travel constraints of the
machine.

Set the Speed to the expected operation speed.

4. Set the Torque to the level you want to apply to the motor during the
Autotune.

The default of 100% Rated Torque usually give good results.
5. Set the Direction that is based on machine constrains.

Unidirectional tune profile measures inertia and friction. Bidirectional
tune profile adds measurement of active torque loading.

TIP  Blue arrows next to a field means that these values are immediately
applied. Once you put a value in the field and then leave that field, it is
automatically sent to the controller.

6. Click Start.
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This message appears if you have edits that have not been applied. If you
do not save edits that are pending, Autotune does not run.

Lagix Designer l J

Pending edits must be saved pricr tc executing cnline command.
+ . Save pending edits?

The Autotune status displays Success. A tune configuration fault can
occur if any number of attributes are zero.

Fault Description

Tune Configuration Fault | A tune configuration fault can occur if any number of
attributes are zero. This fault occurs only when you use
Nameplate Data as the motor data source. The following
attributes are checked for zero:

+ Tuning Torque
« Conversion Constant
+ Drive Model Time Constant
« System Damping (Damping Factor)
+ Rotary Motor Inertia
+ Linear Motor Mass

— The Kinetix 350 drive does not support this attribute.
+ Motor Rated Continuous Current
« PM Motor Rotary Voltage Constant
+ PM Motor Linear Voltage Constant
« Rotary Motor Rated Speed
- Linear Motor Rated Speed

The Autotune profile accelerates and decelerates the motor according to
the Tune Direction.

Once the Autotune is finished, the test state changes.

Logix Designer - Autotune @
———
Test State: Success
est complete. Stop
[ teo ]

7. Click OK.

After completing the Autotune profile, the measurements that are made
during this process are used to update the fields in the Gains Tuned and
Inertia Tuned grids.

8. You can compare existing and tuned values for your gains and inertias
with the prospective tune values.
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Check your Tune Status \

Tune Status:  Success
Loop Parameters Tuned

Name: Current Tuned Unitz| =
* |PosttionloopBandwidth |19.469585  [19.479559  (Hz || |
PositionintegratorBand... | 0.0 0.0 Hz

* |VelocityLoopBandwidth | 77.87874 7918236 Hz W

/ Advanced Compensation
Load Parameters Tuned

Any value that has an

asterisk in the leftmost Name Current Tuned Units| «

column has another value MaximumAcceleration |14087.589 (14087599  (Po.. || |

from its tuned value. MaximumDeceleration (14087599  [14087.589  |Po...
Systeminertia 0.01434175 [0.01434175 [% .. | —

Accept Tuned Values -

If the value does not fit in the
column, a tool tip appears to
show the complete value. You
can also change the column
widths.

Tune Status:  Success

Loop Parameters Tuned

Name Current | Tuned
PositionLoopBandwidth |19.4%. . |19.479558

PosttionintegratorBand... [0.0 P2
i . 19.469685
VelocityLoopBandwidth |77,

Advanced Compensation

-

Tune Status:  Success
Loop Parameters Tuned

MName Current Tuned Units| =
* [PostionLoopBandwidth | 19.450685  |19.479559  |Hz || |
PositionintegratorBand... | 0.0 0.0 Hz
* | VelocityLoopBandwidth | 77.87874 7918236 Hz &7

Advanced Compensation

9. Choose to accept the new values and apply them to the controller.

l Accept Tuned Values ] € I

Now you can run the system with the new gain set and evaluate
performance. You can improve the performance by adjusting application
type, loop response, and/or load coupling selections.

TIP  Ifyour application requires stricter performance, you can further improve
performance with manual tuning.

See Manual Tune an Axis on page 283.

Load D|a|og Box The Load dialog box contains the characteristics of the motor load. You can
also use the values that are provided by autotune. The Autotune automatically
sets most of these values:

e Ifyou use the Catalog Number as the Data Source, the Motor Inertia,
Total Inertia, and System Inertia are pre-populated with the correct
values.
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e If you know what the Load Ratio values are, you can enter that
information on the Load dialog box or you can use the values that are
provided by Autotune.

Figure 91 - Kinetix 6500 Load Dialog Box

1 Auds Properties - KEK_2

Categories

—General

= Metor

.. Model
— Metor Feedback
-~ Scaling
-~ Hookup Tests
-~ Polarty
- ALtotune

- Backlash
- Compliance
. Fiction
Observer
Fostion Loop
Velocty Loop
Acceleration Loop
Torque /Curert Loop
Planner
Homing
Actions
Drive Parameters
Farameter List
Status
Faults & Alams
Tag

Hads. State:

Manual Tune

Characteristics of Motor Load

= e ==

Load Inertia/Mass
Load Coupling Rgd 7

7 Use Load Ratio
Load Ratio Load Inertia/Motor Ineria

Motor Inertia: Kgm™2

Inertia/Mass Compensation

System Inertia: 0.014488255 % Rated/(Rev/s"2)

System Accelerstion: €911.6646

Active Load Compensation

Torgue Offset.

% Rated

ok | | Cancal Help

Table 27 - Load Inertia/Mass Parameter Descriptions

Parameter

Description

Load Coupling

Lets you control how tightly the system is physically coupled. Your choices are the
following:

« Rigid (default)
« Compliant

Load Coupling appears dimmed when the axis is Servo On.

Inertia Compensation

Inertia compensation controls relate to rotary motors.

Load Ratio

The value of the Load Ratio attribute represents the ratio of the load inertia or mass to the
motor inertia, or mass.

Motor Inertia

The Motor Inertia attribute is a float that specifies the unloaded inertia of a rotary motor.

Total Inertia Total Inertia represents the combined inertia of the rotary motor and load in engineering
units.

Inertia/Mass Inertia compensation controls relate to rotary motors. Mass compensation controls relate

Compensation to linear motors.

System Acceleration

System Inertia is recalculated anytime the System Acceleration changes:
« System Inertia = 0, if System Acceleration = 0

+ System Inertia = 1/System Acceleration

« Units are Rev/s\2 @100% Rated

System Inertia

The torque or force-scaling gain value converts commanded acceleration into equivalent
rated torque/force. Properly set, this value represents the total system inertia or mass.

System Inertia is a read-only field that is based on Total Inertia. The software recalculates

System Acceleration anytime the dependent attributes change:

- If the data Source is Motor Catalog Number, the System Acceleration value is read
directly from the motion database.

- Ifthe Data Source is Nameplate Datasheet, the System Acceleration value is calculated.

- Ifthe Data Source is Drive NV or Motor NV, this field is blank.

Torque Offset The Torque Offset attribute provides a torque bias when performing closed loop control.
Mass Compensation Mass compensation controls relate to linear motors.
Motor Mass The mass of the motor displays in Kg units. This control is calculated based on the load

inertia ratio. Generally it is not equal to 0 for Kinetix drives.
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Table 27 - Load Inertia/Mass Parameter Descriptions

Parameter

Description

Total Mass

Total Mass represents the combined mass of the linear motor and load in engineering
units.

Load Backlash

This parameter provides backlash configuration options for the load of the motor.
The Kinetix 350 does not support this parameter.

Load Compliance

« The Torque Low Pass Filter Bandwidth attribute is the break frequency for the second
order low pass filter that is applied to the torque reference signal.

« The Torque Notch Filter Frequency attribute is the center frequency of the notch filter
that is applied to the toque reference signal. A value of 0 for this attribute disables this
feature.

« The Torque Lag Filter Gain attribute sets the high frequency gain of the torque
reference Lead-Lag Filter. A value greater than one results in a lead function and value
less than one results in a lag function. A value of 1 disables the filter.

« The Torque Lag Filter Bandwidth attribute sets the pole frequency for the torque
reference Lead-Lag Filter. A value of 0 disables the filter.

The Kinetix 350 does not support this parameter.

Load Friction

« Sliding Friction Compensation is the value that is added to the current/torque
command to offset the effects of coulomb friction.

» Compensation Window defines a window around the command position.

The Kinetix 350 does not support this parameter.

Load Observer

This parameter configures the operation of the Load Observer.
The Kinetix 5500, Kinetix 5700, and Kinetix 6500 drives natively support this parameter.

See the Integrated Motion on the EtherNet/IP Network Reference Manual,
publication MOTION-RMO003, for detailed descriptions of the

AXIS_CIP_DRIVE attributes.
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Load Observer

The Load Observer feature is a control loop inside the drive that estimates the
mechanical load on the motor and compensates for it. This feature lets the
control loops to treat the motor as if it is unloaded and relatively easy to
control. The Load Observer automatically compensates for disturbances and
load dynamics, such as sudden inertia changes, compliance, backlash, and
resonances that are within the bandwidth of the Load Observer.

Benefits of Load Observer

You can use the Load Observer with out-of-box control loop gains, where the
load is unknown and thus the Load Inertia Ratio is equal to zero. You can also
use the Load Observer with auto-tuned control loop gains, where the Load
Inertia Ratio is known or calculated by performing an autotune procedure.

When you enable Load Observer with the recommended out-of-box control
loop gains, the Load Observer perform the following:

e Provides relatively high-performance motion control without tuning
o FEliminates the need to retune to account for machine wear over time

o Automatically compensates for changes in vibration and resonance that
are within the bandwidth of the Load Observer

e Eliminates periodic identification of in-band resonance to compensate
for them

When you use autotuned control loop gains, the Load Observer performs the
following:

¢ Increases system bandwidth
e Reduces tracking errors, so that line speeds can increase

e Provides tighter control of moving parts, which reduces wear and saves
on material costs

How Load Observer Functions

The Load Observer acts on the acceleration signal within the control loops and
monitors the Acceleration Reference and the Actual Position feedback. The
Load Observer models an ideal unloaded motor and generates a load Torque
Estimate that represents any deviation in response of the actual motor and
mechanics from the ideal model. This deviation represents the reaction torque
that is placed on the motor shaft by the load mechanics. Closed loop operation
compensates the deviation, which is estimated in real time. See Figure 92 for an
example Load Observer block diagram.
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Figure 92 - Load Observer Block Diagram

Servo Drive K
Mechanics
Position
Command
@ Control Loops SO Power Conversion + Unloaded Motor
. Acceleration Ref Torque Load
Torque Estimate cceleration Reference
s Velocity Estimate Load
Observer
/I\ /I\ Position Feedback

The Load Observer also generates a Velocity Estimate signal that you can apply
to the velocity loop. The Velocity Estimate has less delay than the Velocity
Feedback signal derived from the actual feedback device. It also helps to reduce
high frequency output noise that the aggressive action of the Load Observer on
the acceleration reference causes. Together, Load Observer with Velocity
Estimate provides the best overall performance for positioning applications.
Table 28 describes the Load Observer configuration settings.

Table 28 - Load Observer Configuration Settings

Configuration Description

Disabled Load Observer is inactive.

Load Observer Only Provides a torque estimate only.

Load Observer with The standard Load Observer operation. Provides torque and velocity estimates.
Velocity Estimate

Velocity Estimate Only | Provides only a velocity estimate.

Acceleration Feedback | Provides acceleration feedback by disconnecting the Acceleration Reference to the Load
Observer.

Load Observer CIP Drive Configuration

This section applies to only the Load Observer feature for the Kinetix 5500,
Kinetix 5700, and Kinetix 6500 drives. The Load Observer configuration is
simplified in CIP drives. Click the Observer tab in the Axis Properties dialog
box. Here, the Load Observer mode can be selected with the Configuration
pull-down menu. See Table 27 for descriptions of each setting. If Load
Observer is enabled, the recommended Configuration setting is Load
Observer with Velocity Estimate for positioning applications. Access to Load
Observer bandwidth (Kop) and Load Observer Integral Bandwidth (Koi) is
also shown. Typically, Koi = 0.

Gains are limited to 500 Hz in drive firmware revision 2.16 and earlier. In drive

firmware revision 2.17 and later, the gain limits are increased to 10,430 Hz.
Table 29 summarizes the primary difference between the two tuning modes.
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Adaptive Tuning

£ Auds Propertics - CIP_K6K [= o=l
Categories:
—Gerers Load Observer
- Mator
Model Corfiguration Load Observer with Velocity Estimate _+ | [ Parmmeters

Motor Feedback Bandwidth 31151495 Hertz ~—
Scaling teta Kop

Hoolcup Tests Integrator Bandwidth: 00
Polarity
Autotune KOI

£ Load
Compliance
Friction
----- Vlocty Loop
----- Acceleration Loop
----- Torque./Curent Loop
----- Planner
----- Homing
----- Actions
----- Drive Parameters
----- Parameter List
----- Status
----- Fautts & Alams
Tag

Fuis State: Safety State:

Table 29 - CIP Load Observer Tuning Mode Differences

Tuning Mode Description (Hz)

Out-of-hox or unknown load | Load Observer Bandwidth (Kop) = 4 * Velocity Loop Bandwidth (Kvp)
Load ratio=0

Autotuning or known load Load Observer Bandwidth (Kop) = Velocity Loop Bandwidth (Kvp)
Load ration >0

Load Observer Configuration

The Load Observer can be configured in various ways by using the Load
Observer Configuration attribute. The standard configuration is Load
Observer with Velocity Estimate. This configuration approximates the load
torque and minimizes the phase lag associated with the velocity feedback.

Figure 93 - Load Observer with Velocity Estimate: Kinetix 6500 Drive

Load Observer
Configuration: Load Observer with Velocity Estimate -
Bandwidth: 311.51495 Hertz
Integrator Bandwidth: 0.0 Hertz

For more information, see the Motion System Tuning Application Technique,

publication MOTTON-AT005.

The Adaptive Tuning feature is an algorithm inside of the drive. This feature
continuously adjusts or adapts various filler parameters and control loop gains
to compensate for unknown and changing load conditions while the drive is
running. Its primary functions are as follows:
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¢ Automatically adjust torque loop notch and low pass filter parameters to
suppress resonance

o Automatically de-tune control loop gains to avoid instability when it is
detected

Benefits of Adaptive Tuning

When Adaptive Tuning is enabled with recommended out-of-box control loop
settings, Adaptive Tuning performs the following:

e Automatically suppresses changing resonances

e Eliminates periodic identification of resonance and retuning
e Eliminates the need for a tuning expert

e Reduces decommissioning time, especially for high axis count

e Minimizes the power consumption, machine vibration, and errors

How Adaptive Tuning Functions

Adaptive Tuning is always running in the background to detect motor side
resonances. Every few seconds, Adaptive Tuning analyzes the frequency
response of torque loop signals to identify, track, and measure resonances.
Adaptive Tuning also analyzes the frequency response of the command signal
to make sure that dominant command frequencies are not mistaken for
resonances. This process is known as command rejection. The action that is
taken to change tuning parameters largely depends on the adaptive tuning
mode of operation. Relevant parameters are summarized in the Table followed
by detailed descriptions of how they work in various modes of operation.

Table 30 - Adaptive Tuning Attributes

Parameter Name Description Default Value Range/Units
Torque Notch Filter Adaptive Tuning identifies resonances that are not associated with the | Torque Loop 20...2000 Hz
Low Frequency Limit | command between these low and high frequency limits with Bw

magnitudes above this tuning threshold.

Torque Notch Filter 2000 20...2000 Hz

High Frequency Limit

Torque Notch Filter 5 0...100% of motor rated torque
Tuning Threshold

Torque Notch Filter Adaptive Tuning sets this frequency estimate equal to the center Torque Notch Filter Frequency or 0 20...2000 Hz

Frequency Estimate frequency of the identified resonance with the highest magnitude. when disabled

Torque Notch Filter Adaptive Tuning sets this magnitude estimate equal to the magnitude | 0 0...100% of motor rated torque

Magnitude Estimate

of the identified resonance with the highest magnitude.
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Table 30 - Adaptive Tuning Attributes

Parameter Name Description Default Value Range/Units
Torque Low Pass Filter | In modes with Gain Stabilization, Adaptive Tuning incrementally Torque Low Pass Filter BW or 1500 20...2000 Hz
Bandwidth Estimate | decreases this bandwidth estimate from its default value in 200 Hz when disabled
increments to suppress additional resonances above the low frequency
limit if necessary. Additional resonances are resonances that notch
filters do not already suppress.
Adaptive Tuning Gain | In modes with Gain Stabilization, Adaptive Tuning incrementally 1 0 - max float
Scaling Factor decreases this gain scaling factor from its default value to stabilize the
system if necessary. Resonances that not already suppressed by filters or
caused by filter bandwidths that are too close to the closed loop
bandwidth cause instability.
Adaptive Tuning Controls the Adaptive Tuning feature mode of operation. Disabled 0=Disabled
Configuration 1 =Tracking Notch Filter
2 = Gain Stabilization
3 =Tracking Notch Filter and Gain
Stabilization

For the purposes of this manual, resonances are characterized as follows:

e HF resonances are above the low frequency limit

e LF resonances are below the low frequency limit

e MEF resonances are slightly above the low frequency limit

Disabled

As previously stated, Adaptive Tuning is always running in the background to
identify motor side resonances, even when the feature is disabled.

o AL S
= Load

- Friction

- Obsarver

Adaptive Tuning Corfiguration:

Adaptive Tuning

No action is taken to compensate for the identified resonances in this mode.

The result is status only, which lets you create custom ladder logic to react to
changes. This function is useful for condition monitoring, diagnostics, and
preventative maintenance purposes in tracking HF resonances that changes

over time. In Disabled mode, the high frequency limit, low frequency limit,

and turning threshold are dim. As a result, you have to enable Adaptive Tuning
to change these settings. The Adaptive Tuning output parameters can be
monitored in the Drive Parameters tab of the Axis Properties dialog box.

Categaries
- General Drive Parameters to Controller Mapping
0 Mcrto;ﬂ del Parameters to be read each cycle: Parameters to be written each cycle:
lode!
of;::;;;ck Home Value & Name Value R

[/] [TorqueNotchFiterFrequencyEsti 0.0 [ | [VelocityTrim 00

Hookup Tests [¥] | Torgy hFitter i i 0.0 [~] | TorqueTrim 0.0

Polarity /| |TorgueLowPassFiterBandwidth... 0.0 \AccelerationFeedforwardGain 0.0

i... Autotune /]| AdaptiveT alingFactor 0.0 | | Velocity_oopBandwidth 37027178
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Notch Filter Tuning

Typically the Torque Notch Filter Frequency on the Compliance tab of the
Axis Properties dialog box is applied to the torque notch filter. In this mode,
the Torque Notch Filter Frequency Estimate is applied to the torque notch
filter instead.

[RUIETE Adaptive Tuning
Adaptive Tuning Corfiguration: Metch Fitter Tuning -
Torque Notch Filter High Frequency Limit:  2000.0 Hertz
Torque Notch Filter Low Frequency Limit: ~ 312.23672 Hertz
-~ Fosition Loop Torque Notch Filter Tuning Threshold: 50 % Mator Rated

.. Velocitv | oon

Gain Stabilization

Adaptive Tuning performs two primary functions in modes with Gain
Stabilization.

Adaptive Tuning

Adaptive Tuning Corfiguration: Gain Stabilization -
K ::g:;iz":m Torque Notch Fiter High Fraquency Limit-  2000.0 Hertz
i...Observer Torque Notch Fitter Low Frequency Limit: ~ 312.23672 Hertz
Fostion Loop Torque Notch Fiter Tuning Threshold: 5.0 % Motor Rated

Adaptive Tuning enables and tunes the low pass filter to suppress resonances if
any are identified above the low frequency limit. Typically the Torque Low Pass
Filter Bandwidth that is visible on the Compliance tab of the Axis properties
dialog box is applied to the low pass torque filter. With Adaptive Tuning, the
Torque Low Pass Filter Bandwidth Estimate is applied to the torque low pass
filter instead. The bandwidth estimate is incrementally decreased from its
default value until the identified HF resonances are suppressed or a LF
resonance or instability occurs.

Adaptive Tuning detunes control loop gains to suppress any remaining
resonances and stabilize the system. The Adaptive Tuning Gain Scaling factor
scales the following gains:

o Load Observer Bandwidth

e Load Observer Integrator Bandwidth
e Velocity Loop Bandwidth

¢ Velocity Loop Integrator Bandwidth
e Position Loop Bandwidth

e Position Loop Integrator Bandwidth

The actual control loop gains are the values that are shown in the Axis
Properties dialog box multiplied by the gain scaling factor. The scaling factor is
incrementally decreased from its default value until the system is stable. When
Gain Stabilization is not enabled, the scaling factor is reset to its default value
of 1 so that control loop gains are not affected.
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Gain Stabilization is good for situation where there are more resonances than
there are notch filters and for keeping the axis stable. Instability and audible
noise is caused from the following situations:

o HF resonances that filters do not already suppress

e MF resonances that filters suppress where the filter bandwidths are too
close to the closed loop bandwidth

e LF resonances that result when Load Observer is not applied with the
recommended out-of-box settings

¢ LF resonances that result from classical instability

IMPORTANT  Rockwell Automation does not recommend that you enable Gain
Stabilization on vertical loads as detuning can cause load drops.

Notch Filter Tuning and Gain Stabilization

Adaptive Tuning applies the Notch Filter Tuning if necessary, followed by
Gain Stabilization, if necessary.

i Autotune

Adaptive Tuning

Adaptive Tuning Corfiguration: Motch Fitter Tuning and Gain ilization *

Torque Motch Filter High Frequency Limit:  2000.0 Hertz

Torque Motch Filter Low Frequency Limit:  312.23672 Hertz

Torque Notch Filter Tuning Threshold 50 % Motor Rated

Notch Filter Tuning sets the torque notch filter to suppress a HF resonance
with the largest magnitude if one exists. Gain Stabilization applies the low pass
filter to suppress additional HF resonances if they exist. This function is useful
for suppressing more HF resonances than there are notch filters. If the system is
unstable, Gain Stabilization incrementally detunes control loops until the
system is stable.

The torque notch filter is set to suppress it if it is the only HF resonance or if it
is the once with the largest magnitude. If not, the low pass filter is set to
suppress it and any other HF resonances. The system is detuned if one or more
of the following conditions exist:

e The torque notch filter was set to suppress the MF resonance. The width
of the torque notch filter is wide enough or its frequency is close enough
to the closed loop bandwidth to cause instability

¢ The torque low pass filter was set to suppress the MF resonance, but its
bandwidth is close enough to the closed loop bandwidth to cause
instability
¢ Any additional unsuppressed resonances are present.
Status Bits
The Adaptive Tuning status bits let you create custom ladder logic to trap
errors, debug, and react to changes. This function is useful for condition

monitoring, diagnostics, and preventative maintenance purposes. Table 31 lists
the Adaptive Tuning status bits.
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Table 31 - Adaptive Tuning Status Bits

Name Bit | Description

Torque Notch Filter 0 Set when resonances are identified between the low and high frequency

Frequency Detected Status limits with magnitudes above the tuning threshold. Normally, this bit is
clear. This bit is also cleared when the axis transitions to the Running state.

Torque Notch Filter Tune 1 Set when the tracking notch filters do no eliminate all identified resonances.

Unsuccessful Status Normally, this bit is clear. This bt is also cleared when the axis transitions to
the Running state or when Adaptive Tuning transitions from Disable mode to
one of the Tracking Notch modes while in the running state.

Torque Notch Filter Multiple | 2 Set when multiple resonances are identified between the low and high

Frequencies Status frequency limits with magnitudes above the tuning threshold. Normally, this
bit i clear. This bit is also cleared when the axis transitions to the Running
state.

Torque Notch Filter 3 Set when resonances are identified below the low frequency limit with

Frequency Below Limit magnitudes above the tuning threshold. Normally, this bit is clear. This bit is

Status also cleared when the axis transitions to the Running state.

Torque Notch Filter 4 Set when resonances are identified above the high frequency limit with

Frequency Above Limit magnitudes above the tuning threshold. Normally, this bit is clear. This bit is

Status also cleared when the axis transitions to the Running state.

Adaptive Tune Gain 5 Set when the gain scaling factor is not equal to one. This setting indicates

Stabilization Status

that the Adaptive Tuning is controlling the low pass filter and adjusting servo
loop gains to stabilize the system. Normally, this bit is clear. This bit is also
cleared when the axis transitions to the Running state.

Table 32 describes when output parameters are reset to the default values.

Table 32 - Adaptive Tuning Reset Behavior

Parameter

When Reset to Default Value

Torque Notch Filter Frequency Estimate

Disabled, Gain Stabilization

Torque Notch Filter Magnitude Estimate

When a resonance is not identified

Torque Low Pass Filter Bandwidth Estimate

Disabled, Tracking Notch Filter

Adaptive Tuning Gain Scaling Factor

Disabled, Tracking Notch Filter
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Motion Analyzer Software Load Ratio can also be found through Autotune from Motion Analyzer.

Torque/Spasd Power/Speed Thermal Summary Drive Motor

Selected Solution (2 Available)

"
Motor
" < Size Dawn VPL-BOG33M-00000 SizeUp 3

—
2 -
—
a3 5535
£
] :
g ' Drive
F o ] & Size Down 2198-D020-ERS3 Size Up >
-
1 .
| 8.7%
n 2%
|

If you do not want to run the Autotune, you can manually enter the load ratio
from other sources such as motion analyzer.

Thermal Capacity: _—
Peak Speed L |

Peak Torgue: [
Inertia Ratio 55351

See Help for Selecting Drives and Motors on page 19 and 257 for more
information about the Motion Analyzer software.

Test an Axis with Motion Motion direct commands let you issue motion commands while you are online

. without having to write or execute an application program. You must be online
Direct Commands to execute a Motion Direct Command. There are several ways to access the
Motion Direct Command.

Motion Direct Commands (MDC) are useful when you are commissioning or
troubleshooting a motion application. During commissioning, you can
configure an axis and monitor the behavior by using Trends in the Controller
Organizer. Use of Motion Direct Commands can fine-tune the system with or
without load to optimize its performance. When testing and/or
troubleshooting, you can issue Motion Direct Commands to establish or re-
establish conditions such as Home. Often during initial development, test the
system in small manageable areas. These tasks include the following:

e Home to establish initial conditions
e Incrementally Move to a physical position

e Monitor system dynamics under specific conditions
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Access Motion Direct Commands for an Axis or Group

To access the Motion Direct Commands for the Motion Group or axis, right-
click the Group or Axis in the Controller Organizer and choose Motion Direct

Commands.
& TR [l
< ADF 755 Auis 1
183 Ungrouped Aves Goto Medule
A Aais 00 Monitor Axis Tag
B s 01
- Z fis_02 Fault Help
--g"“isﬁ Clear s Faults
- A Auis_08
£ fAxis_09 % Cut Ctrl+X
A fudis 1 Copy Ctrl+C
3B dois 10 Paste ChrleV
& Axis_101 . -
A his 11 see ¢
"'@A"'le Metion Direct Commands...
N
A fuis 13 Manual Tune... b
- A fuis_14 N
--@Axis_lS otion Generator...
£ Axis 16 Cross Reference Ctrl+E
A2 e 17 . Print 3
3 Add-On Instructions
545 Data Types Properties Alt+Enter
iR leee Nefinad

Figure 94 - Motion Direct Commands Dialog Box

otion Direct Commands - _Axis:
B2 Motion Direct C ds - KBK_fuxis:2 =
Commands: Motion Axis Jog
T g :iip{ 7| Ads: KK _ocs = &)
-3 Motion Move e Operand -
Direction Forward
B MAS
MAH 1L 0
g MAT Speed Units Units per sec
T MAM Accel Rate 100 c
B MAG Accel Units Units per sec2
S L Jecel Rate 100
0 its Inits per sec.
B MCD Decel Un U 7]
B _MRP Profile Trapezoidal |
=21 Mation Group Accel Jek 00
B¢ MGS || |Decel et 100
Tp MGSD Jer Units % of Time
... B MGSR Merge Disabled T
. T MGSP
51458 Mntinn Fyent T | M\  DANGER: Executing motion command with controller in

Program or Run Mode may cause axis motion.

Axiz State: Stopped
Axis Fault: Mo Faults

Start Inhibited: Mot Inhibited

Motion Group Shutdown

Execute ] [ Close J [ Help

The content of the Motion Direct Command dialog box varies, depending on
the command you have chosen. In the Command list, you can either type the
mnemonic and the list advances to the closest match or you can choose a
command from the Axis pull-down menu. Choose the desired command and
its dialog box appears.
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You can access an axis by using the pull-down list. Axis status indicators are

located in this dialog box.

%5 Motion Direct Commands - K6K_2:3 EI@
Commands: HMotion Servo On

=[3 Motion State | s KEK_2 =l &
@ M50 — )
...y MSF . ~ Show: AXIS_CIP_DRIVE, AXIS_CON
B MASD | Name = | Data Type |De5criptinn -
g :;ZR = f [+-Axis_015_Consumed AXIS_CIP_DRI..
e D f maxs_1s AXIS_CIP_DRL..
s MDS f maxs_16 AXIS_CIP_DRI...
@ MAFR i Axis_17 AXIS_CIP_DRI...

=23 Motion Move H|-Axis_101 AXIS_CIP_DRI..

By MAS | KBK_2 AXIS_CIP_DRI... =
-y MAH -PF_755_Axis_1 AXIS_CIP_DRI.. =
.y MA] -
Ty MAM -
By MAG Show controller tags
..M MO -
Show program tags

Axis State:

Axis Fault:

Start Inhibited:

\ Axis Status Indicators

This dialog box is an example of axis indicator values.

@z Motion Direct Commands - Axis_23:9 EI@
Commands: Motion Servo On

..... % [ | Ads: Padis_23 + [

2
=
g

m

..... B MEP i) 3 DANGER: Executing motion command with controller in
Program or Run Mode may cause axis motion.

gy Safe Torgue Off bypassed
Axis State: Running Safety State: Mot Running (Torque Permitted)
Axis Fault: No Faults

Start Inhibited: Mot Inhibited

Execute ] [ Close ] I Help

To get to the commands, you can right-click the axis and choose Motion

Generator. You can also get to the command in the Manual Tune dialog box.

IMPORTANT  The device spins at the command velocity once you execute an MDS

command if you use a PowerFlex 755 drive in Velocity Mode with Flying Start

Enable set to true.
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For more information about the Flying Start Attribute, see the Integrated
Motion on the EtherNet/IP Network Reference Manual,
publication MOTTON-RMO003.

Understanding STO Bypass When Using Motion Direct Commands

For complete information about Motion Direct Commands in motion control
systems including the Safe Torque Off feature, see the publications that are
listed in the Additional Resources on page 20.

The drive does not allow motion while the safety controller is in Program
mode by default. This condition applies only if a safety connection between
the GuardLogix" safety controller and the drive was established at least once
after the drive was received from the factory.

The drive does not allow motion because the Safety Task is not executed while
the GuardLogix safety controller is in Program mode. This condition applies
to applications that run in a single-safety controller (with Motion and Safety
connections). The standard controller can transition to Program mode while
the safety controller stays in Run mode and continues to execute the Safety
Task. This transition occurs when an integrated safety drive has a Motion
connection to a standard controller and a separate Safety connection to a dual-
safety controller.

However, applicable drive systems are designed with a bypass feature for the
STO function in single-safety controller configurations. You can use the
Motion Direct Command (MDC) feature to allow motion while following all
necessary and prescribed steps per machine safety operating procedures.

when the controller is in Program mode. You must acknowledge warning
messages in the Logix Designer application that warn of the drive bypassing
the STO function and unintended motion can occur. The integrated safety
drive does not respond to the request of STO function if MDC mode is
entered.

c ATTENTION: Consider the consequences of allowing motion by using MDC

ATTENTION: It is your responsibility to maintain machine safety integrity
while executing Motion Direct Commands. One alternative is to provide
ladder logic for Machine Maintenance mode that leaves the controllerin Run
mode with safety functions executing.

Table 33 defines which drive supports the type of STO functionality.

Table 33 - Drives Supporting STO - Safe Torque Off

Drive Mechanism Axis Status | STO Configuration
Kinetix 650050 STO Hardwired .GuardStatus | Web page
Kinetix 650051 STO Hardwired .GuardStatus | Web page
PowerFlex 7555 STO Hardwired .GuardStatus | Web page
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Table 33 - Drives Supporting STO - Safe Torque Off

Drive Mechanism Axis Status | STO Configuration

PowerFlex 75551 | STO Hardwired .GuardStatus | Web page

Kinetix 350 STO Hardwired .GuardStatus | None (hardwired)

Kinetix 5500ers STO Hardwired .GuardStatus | None (hardwired)

Kinetix 5500ers2 | Integrated Safety | .SafetyStatus {.ogix Kinetix 5500ers2 Profile, and Module-Defined
ag.

Kinetix 5700 STO Hardwired .GuardStatus | None (Hardwired)

Kinetix 5700 Integrated Safety | .SafetyStatus | Logix Kinetix 5700 Profile, Kinetix 5700 is two

pieces of functionality in 1 hardware package and
Module-Defined tag.

PowerFlex 527 STO Hardwired .GuardStatus | None (Hardwired)

PowerFlex 527 Integrated Safety | .SafetyStatus | Logix PowerFlex 527 Profile, One Profile &Drive-
package that supports both kinds of Safety and
Module-Defined tag

Troubleshoot the Safe Torque Off Function

For complete information about troubleshooting the Safe Torque Off
function, see one of the following publications:

e Kinetix 5500 Servo Drives User Manual, publication 2198-UM001

¢ Kinetix 5700 Multi-axis Servo Drives User Manual,
publication2198-UMO002

o Chapter 7 of the PowerFlex 527 Adjustable Frequency AC Drive User
Manual, publication 520-UM002
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Guidelines for Homing

Home an Axis

Homing puts your equipment at a specific starting point for operation. This
starting point is called the home position. Typically, you home your equipment
when you reset it for operation.

When using Integrated Motion on the EtherNet/IP network, all active and
passive homes are setting absolute positions as long as an absolute device is

being used.

Topic Page
Guidelines for Homing 263
Examples 265
Absolute Position Recovery (APR) 270
Absolute Position Recovery Functionality 271
APR Faults 272

See the Integrated Motion on the EtherNet/IP network Reference Manual,
publication MOTION-RMO003, for more details about the Homing attributes.

Table 34 describes guidelines for homing procedures.

Table 34 - Guidelines for the Homing Procedures

Guideline

Description

To move an axis to the home position, use Active
homing.

Active homing turns on the servo loop and moves the axis to the home position. Active homing also does the following:
« Stops any other motion.
- Uses a trapezoidal profile.

For a Feedback-only device, use Passive homing.

Passive homing does not move the axis:
« Use passive homing to calibrate a Feedback-only axis to its marker.
« Ifyou use passive homing on a servo axis, turn on the servo loop and use a move instruction to move the axis.

For single-turn equipment, consider homing to a
marker.

The marker homing sequence is useful for single-turn rotary and linear encoder applications because these applications
have only one encoder marker for full axis travel.

For multi-turn equipment, home to a switch or switch
and marker.

These homing sequences use a home limit switch to define the home position:

+ You need a home limit switch if the axis moves multiple revolutions when it runs. Otherwise, the controller cannot
tell which marker pulse to use.

« For the most precise homing, use both the switch and marker.
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Table 34 - Guidelines for the Homing Procedures (Continued)

Guideline Description
If your equipment can’t back up, use unidirectional With unidirectional homing, the axis doesn't reverse direction to move to the Home Position. For greater accuracy,
homing. consider using an offset:

+ Use a Home Offset that is in the same direction as the Home Direction.
« Use a Home Offset that is greater than the deceleration distance.
« Ifthe Home Offset is less than the deceleration distance does the following:
— The axis simply slows to a stop. The axis doesn’t reverse direction to move to the Home Position. In this case, the
MAH instruction doesn’t set the process compete bit.
— On arotary axis, the controller adds one or more revolutions to the move distance. This addition makes sure that
the move to the Home Position is unidirectional.

Choose a starting direction for the homing sequence. | Decide which direction you want to start the homing sequence in:
« Positive direction—choose a Forward direction.
« Negative direction—choose a Negative direction.

Active Homing

When the axis Homing mode is configured as Active, the physical axis is first
activated for servo operation. As part of this process, all other motion in
process is canceled and appropriate status bits cleared. The axis is then homed
by using the configured Home Sequence, which can be Immediate, Switch,
Marker, or Switch-Marker. The later three Home Sequences result in the axis
being jogged in the configured Home Direction and then after the position is
redefined. Based on detection of the home event, the axis is automatically
moved to the configured Home Position.

IMPORTANT  The control moves the axis to the unwind position of zero. This movement
occurs only when unidirectional active homing is performed on a rotary axis
and the Home Offset value is less than the deceleration distance when the
home event is detected. This process helps make sure that the resulting
move to the Home Position is unidirectional.

Passive Homing

When the axis Homing mode is configured as Passive, the MAH instruction
redefines the actual position of a physical axis on the next occurrence of the
encoder marker or home sensor. The sequence determines the homing steps.
You must set the homing sequence to marker or switch. Passive homing is most
commonly used to calibrate Feedback Only axes to their markers or switch.
Passive homing is identical to active homing to an encoder marker or switch
except that the motion controller does not command any axis motion.

After initiating passive homing (MAH), the axis must be moved past the
encoder marker or trip the home switch for the homing sequence to complete
properly. In this case, you must set the homing sequence to marker or switch.
The motion controller cannot directly command motion for physical Feedback
Only axes and must be accomplished via other means.
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Examples

Table 35 - Active Homing Examples

For closed-loop Servo axes, when configured for Passive Homing, only set the
Sequence to Immediate. Then when the MAH is executed, it simply sets the
actual position to that of the Position value set in the Homing parameters.
There is no physical motion with these settings.

This section contains examples of active and passive homing.

Active Homing

The examples in Table 35 show different ways to use active homing.

Sequence

Description

Active immediate home

This sequence sets the axis position to the Home Position without moving the axis. If feedback isnt enabled, this sequence
enables feedback.

Active home to switch in forward bidirectional

The switch homing sequence is useful for multi-turn rotary and linear applications.

Active Bidirectional Home with Switch then Marker

Homing Vel

[\
O Axis Position
\<_.Z_J

Return Vel

1

Axis Velocity

1: Home Limit Switch Detected
2: Home Limit Switch Cleared
—1 3: Home Position

These steps occur during the sequence.
1. The axis moves in the Home Direction at the Home Speed to the home limit switch and stops.

2. The axis reverses direction and moves at the Home Return Speed until it clears the home limit switch and then stops.

3. The axis moves back to the home limit switch or it moves to the Offset position. The axis moves at the Home Return
Speed. If the axis is a Rotary Axis, the move back to the Home Position takes the shortest path (that is, no more than a
half revolution).

If the axis is past the home limit switch at the start of the homing sequence, the axis reverses direction and starts the return
leg of the homing sequence.

Use a Home Return Speed that is slower than the Home Speed to increase the homing accuracy. The accuracy of this
sequence depends on the return speed and the delay to detect the transition of the home limit switch.

Uncertainty = Home Return Speed x delay to detect the home limit switch.

Example: Suppose that your Home Return Speed is 0.11in./s and it takes 10 ms to detect the home limit switch.
Uncertainty = 0.1in./sx0.015=0.001 in.

The mechanical uncertainty of the home limit switch also affects the homing accuracy.
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Table 35 - Active Homing Examples (Continued)

Sequence Description

Active home to marker in forward bidirectional The marker homing sequence is useful for single-turn rotary and linear encoder applications because these applications
have one encoder marker only for full axis travel.

Active Bidirectional Home with Marker

Homing Vel

1

2
U Axis Position

Return Vel

Axis Velocity

1: Encoder Marker Detected
2: Home Position

These steps occur during the sequence.

1. The axis moves in the Home Direction at the Home Speed to the marker and stops.

2. The axis moves back to the marker or it moves to the Offset position. The axis moves at the Home Return Speed. If the
axis is a Rotary Axis, the move back to the Home Position takes the shortest path (that is, no more than a half
revolution).

The accuracy of this homing sequence depends on the homing speed and the delay to detect the marker transition.

Uncertainty = Home Speed x delay to detect the marker.

Example: Suppose that your Home Speed is 1in/s and it takes 1 <Symbol>m<Symbol>s to detect the marker.
Uncertainty = 11In./sx 0.000001 s = 0.000001 in.

Active home to switch and marker in forward This sequence is the most precise active homing sequence available.
bidirectional

Active Bidirectional Home with Switch then Marker

Homing Vel

1

Axis Position
\—4—0—3—J

3 Return Vel

Axis Velocity

1: Home Limit Switch Detected

2: Home Limit Switch Cleared
— 3: Encoder Marker Detected

4: Home Position

These steps occur during the sequence.

1. The axis moves in the Home Direction at the Home Speed to the home limit switch and stops.

2. The axis reverses direction and moves at the Home Return Speed until it clears the home limit switch.

3. The axis continues to move at the Home Return Speed until it gets to the marker.

4. The axis moves back to the marker or it moves to the Offset position. The axis moves at the Home Return Speed. If the
axis is a Rotary Axis, the move back to the Home Position takes the shortest path (that is, no more than ¥z revolution).

If the axis is past the home limit switch at the start of the homing sequence, the axis reverses direction and starts the return
leg of the homing sequence.
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Table 35 - Active Homing Examples (Continued)

Sequence

Description

Active home to switch in forward unidirectional

This active homing sequence is useful for when an encoder marker is not available and either unidirectional motion is
required or proximity switch is being used.

These steps occur during the sequence.

1. The axis moves in the Home Direction at the Home Speed to the home limit switch.

2. Ifit’sin the same direction as the Home Direction, the axis moves to the Home Offset position.

Active home to marker in forward unidirectional

This active homing sequence is useful for single-turn rotary and linear encoder applications when unidirectional motion is
required.

These steps occur during the sequence.

1. The axis moves in the Home Direction at the Home Speed to the marker.

2. Ifit’'sin the same direction as the Home Direction, the axis moves to the Home Offset position.

Active home to switch and marker in forward
unidirectional

This active homing sequence is useful for multi-turn rotary applications when unidirectional motion is required.
These steps occur during the sequence.

1. The axis moves in the Home Direction at the Home Speed to the home limit switch.

2. The axis continues to move at the Home Speed until it gets to the marker.

3. Ifit'sin the same direction as the Home Direction, the axis moves to the Home Offset position.
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Table 35 - Active Homing Examples (Continued)

Sequence Description

Active Home to Torque The Home to Torque Level sequence is a type of homing used when a hard stop is going to be used as the home position, as
in a linear actuator.

Torque Level homing is similar to Home Switch homing, with the exception that the torque level is used instead of the home
switch input. This graphic depicts the Position/Velocity for Torque Level Homing.

Torque Level Homing

Homing Vel 1

-

2

Axis Velocity

4
Q Axis Position

3
Return Vel

1: End of Travel / Hard Stop

2: Homing Torque Above Threshold = TRUE
—1 3: Homing Torque Above Threshold = FALSE
4: Home Position

Torque Level-Marker homing is similar to Home Switch-Marker homing, with the exception that the torque level is used
instead of the home switch input. This graphic depicts the Position/Velocity for Torque Level-Marker Homing.

Torque Level - Marker Homing

Homing Vel 1

[
-

— 2
[
Axis Position
i \-4—0—/J3

4 Return Vel

Axis Velocity

1: End of Travel / Hard Stop

2: Homing Torque Above Threshold = TRUE

—1 3: Homing Torque Above Threshold = FALSE
and Arm Regestration for Encoder Marker

4: Encoder Marker Detected

5: Home Position
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Passive Homing

The examples in Table 36 show different ways to use passive homing.

Table 36 - Passive Homing Examples

Sequence

Description

Passive Immediate Home

This sequence is the simplest passive homing sequence type. When this sequence is
performed, the controller immediately assigns the Home Position to the current
axis actual-position. This homing sequence produces no axis motion.

Passive Home with Switch

This passive homing sequence is useful for when an encoder marker is not available
or a proximity switch is being used.

When this sequence is performed in the Passive Homing mode, an external agent
moves the axis until the home switch is detected. The Home Position is assigned to
the axis position at the moment that the limit switch is detected. If you are using a
Home Offset, then the Home Position is offset from the point where this value
detects the switch.

Passive Home with Marker

This passive homing sequence is useful for single-turn rotary and linear encoder
applications.

When this sequence is performed in the Passive Homing mode, an external agent
moves the axis until the marker is detected. The home position is assigned to the
axis position at the precise position where the marker was detected. If you are using
a Home Offset, then the Home Position is offset from the point where this value
detects the marker.

Passive Home with Switch
then Marker

This passive homing sequence is useful for multi-turn rotary applications.

When this sequence is performed in the Passive Homing mode, an external agent
moves the axis until the home switch and then the first encoder marker is detected.
The home position is assigned to the axis position at the precise position where the
marker was detected. If you are using a Home Offset, then the Home Position is
offset from the point where this value detects the marker.
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iti APR is the recovery of the absolute position of an axis that has been machine
solute Position ecovery y p
( APR) referenced after a power cycle, or reconnection. The terms Absolute Position
and Machine Reference Position are synonymous.

APR Terminology
Table 37 describes terminology that is related to the APR feature.

Table 37 - APR Terminology Descriptions

Term Description

Absolute Feedback Position Position value that is read from an absolute feedback device.

Incremental Feedback Position Position value that is read from an incremental feedback device.

Feedback Position Value that is read from a feedback device, absolute or incremental.

Absolute Position Position registers in the ControlLogix 556017, GuardLogix 5560, and

Absolute Machine Reference Position ControlLogix 5570 controllers after the following instructions have
been executed on a machine with an absolute or an incremental

Machine Reference Position feedback device:

«  MAH, machine home
« MRP, machine redefine position

A machine home/reference Establishes a Machine Reference Offset as follows:
HomeOffset =
ConfiguredHomePosition - AbsoluteFeedbackPosition

AbsoluteMachineReferencePosition = AbsoluteFeedback Position
+ HomeOffset

Absolute Position Recovery (APR) Recovers the Absolute Machine Reference Position by maintaining the
Home Offset through various scenarios as described on page 271.

(1) The ControlLogix 5560 controllers are not supported in the Logix Designer application, version 21.00.00 and later.

APR Supported Components

There are differences in the way the ControlLogix 5560, GuardLogix 5560,
and the ControlLogix 5570 controllers recover machine position:
e The ControlLogix 5560 and GuardLogix 5560 controllers have a
battery and use a CompactFlash card to save information.

¢ The ControlLogix 5570 controller has a 1756-ESMxxx module and

uses a Secure Digital (SD) card to save information.

¢ The ControlLogix 5560 and GuardLogix 5560 series A controllers have
a battery to recover the position after a power cycle but does not support
APR.

¢ The ControlLogix 5560 and GuardLogix 5560 series B controllers
recover the position after a download or restore from CompactFlash
software card or a firmware update from the ControlFLASH™ software.
A battery is not required.

e The ControlLogix 5570 controller with a ControlLogix Controller
Energy Storage Module (ESM) works the same as the GuardLogix 5560
series B controller with a battery.
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Absolute Position Recovery
Functionality

e The ControlLogix 5570 controller without a ControlLogix Controller
Energy Storage Module (ESM) works like a ControlLogix 5560 series B
controller without a battery.

APR maintains absolute position that is referenced to a specific machine,
commonly called the machine referenced absolute position or absolute
position, after a power loss, program download, or firmware update.

A successful execution of an MAH instruction that a homing procedure
initiates establishes absolute position. The Axis Homed bit is set in the Motion
Status attribute once the homing procedure has successfully established a
machine reference. This setting indicates that the actual position and
command position have meaning regarding the associated machine.

It is good application programming-practice to qualify dynamic machine
operation with the Axis Homed bit being set. Otherwise, absolute moves to a
specific position cannot have any relationship to the position of the axis on the
actual machine.

Anything that requires you to rehome one or more axes on the machine is
undesirable. Rehoming the axes is undesirable because the homing procedure
usually requires the machine to be taken offline and placed in a manual
operating mode. For example, in manual operating mode, the machine is not
making product, which results in downtime and costs money. The APR feature
maintains the machine reference or absolute position through power cycles,
program downloads, and even firmware updates under certain conditions.

See APR Fault Conditions on page 272 and Absolute Position Recovery
Scenarios on page 275 for more details.

Absolute Feedback Device

The absolute feedback device permits absolute position be retained through a
power cycle. These devices take various forms, but they can all maintain an
absolute feedback position while power to the drive and feedback device is off.

When power is turned back on, the drive reads the feedback referenced
absolute position from the feedback device. By applying a saved absolute offset
to this absolute feedback position, the motion control system can recover the
machine referenced absolute position.

Most drive products provide this capability. However, Absolute Position is lost
if the drive is swapped out or drive firmware is updated. Integrated Motion on
the EtherNet/IP network lets you recover Absolute Position through power
cycles, program downloads, and firmware updates.
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SERCOS Versus CIP

For a SERCOS axis with absolute feedback, the drive scaling function and
absolute position are maintained in the drive. Therefore, the drive scaling
function and absolute position can be easily restored in the control after a
power cycle or download of a new project. This restoration is accomplished by
reading the position from the drive.

By contrast, an Integrated Motion on the EtherNet/IP network axis supports
controller-based scaling where absolute position is maintained in the firmware
of the controller. Without the work of the APR feature, absolute position
would be lost after a power cycle or project download.

APR faults are generated during the events and when one of the conditions
that are defined in the following APR Fault Conditions is present.

APR Fault Conditions

The axis must be in the homed state for an APR Fault to occur. The Axis
Homed Status Bit must be set.

Attribute Changes

A Motion Resolution or an Axis Feedback Polarity attribute has been changed
and downloaded to the controller. This change can also happen during the
execution of an SSV.

Axis Feedback Changes

The feedback device has been replaced. This change creates an Axis Feedback
Serial Number mismatch APR fault.

Axis Feedback mode has changed, for example, axis with feedback changed to

axis without feedback or vice versa and downloaded to the controller.
e A user program is downloaded.
e A user program and tags are restored from the CompactFlash card.
— Manual Restore
— Power-up restore, when configured
o Firmware is updated via ControlFLASH software.

e An SSV to either change Feedback Polarity or one of the attributes,
which results in a change to the Motion Resolution attribute.
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APR Fault Generation

A project download, restore from a CompactFlash card, a restore from an SD
card, or a ControlFLASH firmware update after one of these events can cause
an APR fault:

e Axis configuration

— Change in any of the axis attributes that impacts the absolute
machine position.

e Attribute changes

— Offline edits of the axis attributes or configuration does not cause an
APR fault until after download occurs.

— Online edits of certain attributes result in an immediate APR fault.
Changing the axis feedback device or feedback polarity without

downloading the project also generates an immediate APR fault.
e Axis hardware change or malfunction.
e Axis hardware resource insufficiency.

- Hardware resource insufficiencies are detected only during download
or ControlFLASH firmware update.

e Reconnection of the drive axis.

When an APR fault occurs, the actual position of the axis is set to the feedback
reference position of the axis. This value is read from the absolute encoder of
the axis. The APR Fault clears the axis homed status bit.

Downloading of a Project
The following checks are made during a download of a project.
1. Does the Axis exist? If not, then it is a new axis and no APR fault occurs
or is generated.

2. Does the Scaling Signature match the saved Scaling Signature?

3. Does the Feedback Serial Number match the saved Feedback Serial

Number?
If these three checks pass, absolute position is restored.

During operation, the system monitors changes to that following attributes.
These attributes do not affect the Scaling Signature or result in the loss of the
absolute machine reference and therefore do not generate an APR Fault.

e Conversion Constant
e Position Unwind
e Travel Mode
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Care must be taken when changing these values so that the new values are
correctly related to the Position Unit of the product and the mechanics of the
system. This correlation is typically done as part of a product recipe change.
For example, when you are wrapping regular sized candy bars and then you
must change and make king sized bars, you would change the conversion
constant.

If the Axis Homed status bit is clear, the APR function is bypassed and there is
no attempt to restore absolute position. The clear status bit indicates that
position has not been absolutely referenced to the machine.

There are two types of APR Faults: Standard APR Faults and RA Specific
Faults. APR Faults display in the Axis Properties dialog box, Faults & Alarms.

Table 38 - Standard APR Fault Descriptions

Value | Exception Description
1 Memory Write Error Error in saving absolute position data to nonvolatile memory.

2 Memory Read Error Error in reading absolute position data from nonvolatile memory.
3 Feedback Serial Number Mismatch | Position Feedback Serial Number does not match saved Feedback
Serial Number.

4 Buffer Allocation Fault (cia;ISEd when there is not enough RAM memory left to save APR

ata.
5 Scaling Configuration Changed Scaling attribute configuration for this axis does not match the

saved scaling configuration.

6 Feedback Mode Change Feedback Mode has changed and does not match the saved
Feedback Mode configuration.

Table 39 - Rockwell Automation Specific Fault Descriptions

Value | Exception Description

1 Persistent Media Fault (L6x) - Means that all six sectors that are reserved for APRin
persistent memory are marked as bad. This fault condition is not
recoverable:

- After you get this fault, the APR feature stops working until you
replace the ControlLogix 5560 or GuardLogix 5560controller.
- You never get this error when using a ControlLogix 5570 controller.

2 Firmware Error Used to trap unexpected firmware errors.
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Absolute Position Recovery Scenarios

ATTENTION: Whenever memory becomes corrupt, you lose position even if
you have it stored on an SD card.

This table provides detailed information on when the APR feature recovers
absolute position. The following assumptions must be considered. In each of
these cases, the APR feature restores absolute position and preserves the state
of the Axis Homed bit. This feature indicates that the axis has a machine
referenced absolute position.

o All relevant axes are CIP axes.

o Yes, indicates that machine reference is recovered (for Axes that have

been homed).

¢ No, indicates that machine reference is not recovered (for Axes that have

been homed).
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Table 40 describes the scenarios whether the APR feature recovers absolute position. In each case that is marked Yes, the
APR feature restores absolute position and preserves the state of the Axis Homed bit. This mark indicates that the axis
has a machine referenced absolute position.

Table 40 - APR Recovery Scenarios

Controller Event Machine Reference Retained
Controller removal and insertion under power (RIUP) with a battery“). Yes
Controller power cycle with battery. Yes
Controller firmware update. Yes
Controller update from CompactFlash card. Yes
Controller swap (CompactFlash card also swapped). Yes
Steps Yes

1.Axes are homed.

2.Project is saved to CompactFlash or SD card.
3.Axes are moved and rereferenced.

4 System is restored from CompactFlash or SD card.

Result

The system absolute position is restored to rereferenced positions and the
Home bit remains set.

Steps Yes
1.Axes are homed.
2.Project is saved to CompactFlash or SD card.
3.5ame CompactFlash or SD card is used on machines 2, 3, 4, for example.
4.Axes are homed on machines 2, 3, 4, for example, at different positions.
5.System restore from CompactFlash or SD card on each machine.

Result

The system absolute position on each machine becomes restored correctly at
its respective position and the Home bit remains set.

Change controller (CompactFlash card not swapped). No
Change controller without a CompactFlash card. No
Controller power cycle without battery. No
Controller removal and insertion under power (RIUP) without battery. No

Take the controllers out of two systems with a battery or energy storage module | No
and swap controller. There is no CompactFlash or SD cards on either controller.

1. Controller remains powered. No
2. Power cycle drives.
3. (hange feedback device but not motor.

Steps No
1. Axes are homed.

2. Project is saved to a CompactFlash or SD card.

3. Memory becomes corrupt.

4. System restores from the CompactFlash or SD card.
Result

The system absolute position is lost, the axes must be rehomed, and the Home
bit is cleared.

Controller power cycle or removal and insertion under power without a battery | No
or energy storage module.

1. Controller and drives remained powered. No
2. Hardware feedback failure on an axis.

1. Battery Backed Controller. No
2. User program that runs with an axis that is not homed.
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Table 40 - APR Recovery Scenarios

Controller and drives remained powered

Event Machine Reference Retained
Disconnect and reconnect the Ethernet cable. Yes
Disconnect and reconnect the same feedback and/or motor cable on an axis. Yes
Inhibit or uninhibit an axis or drive. Yes

Battery backed controller

Event Machine Reference Retained
Savetoa (ompactFIash(z) or SD card® with a homed axis and you initiate the Yes
restore.

RIUP controller. Yes
Cycle power-on controller. Yes
(ycle power-on controller that is configured to restore user program from a Yes
CompactFlash card or SD card on power-up.

RAM memory becomes corrupt and the user program is restored from the No
CompactFlash or SD card.

The machine must be referenced again if RAM memory becomes corrupt. Thereis | No
no way to retrieve the machine reference positions from either an SD or an SD

card after machine memory becomes corrupt.

User program that runs with a homed axis and you manually restore the user Yes
program from a CompactFlash or an SD card.

If you reset the machine reference by using MAH or MRP after storing the user

program to a CompactFlash or SD card, the MAH and MRP changes will not be

lost. The APR is not restored to the reference stored on the CompactFlash or SD

card. The APR is restored to the reference stored in RAM.

Battery backed controller: Restore by taking the CompactFlash oranSD cardto | Yes

another controller.

If the other controller has the exact same Axis ID and scaling constants as the
CompactFlash or SD card, and has homed axes, the APR is not restored to the
reference stored on the card. The APR is restored to the reference stored in RAM.
The Axis ID attribute is automatically generated when you create an axis in the
Logix Designer application. See The Axis ID attribute description in the Integrated
Motion on the EtherNet/IP network Reference Manual,

publication MOTION-RM0Q03 for more information.

Change controller

Event

Machine Reference Retained

Transfer the CompactFlash or SD card from the first controller to the second with
the following preconditions.

1. Empty the second controller. There is no user program in the second
controller.

2. The user program has been saved on a CompactFlash or SD card with
Integrated Motion on the EtherNet/IP network axes homed.

Yes

Transfer the CompactFlash or SD card from the first controller to the second with
the following preconditions.

1. The second controller has the same user program with the controller being
swapped.

2. The second controller has its axes homed.

Yes

Same controller

Event

Machine Reference Retained

Reload the same user program from a CompactFlash or SD card. This scenario
assumes that the axis is homed in RAM before reload.

Yes

Update controller firmware from CompactFlash or SD card.

Yes

Controller remains powered or power cycled

with battery and power cycle drives

Event Machine Reference Retained
Change the drive with the same or different catalog number. Yes
Change the motor but not the feedback device. Yes
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Table 40 - APR Recovery Scenarios

Download same program with no hardware

changes

Event Machine Reference Retained
Change the name of an axis. Yes
Download the same program to the controller. Yes
Save As with another filename. Yes
Partial Export and then import an axis. Yes
Added application logic. Yes
Download a project of an existing axis. Yes

Download same program and no hardware

Event

Machine Reference Retained

changes

Add an axis.

No for the new axis.

Copy or cut and paste or drag/drop axis into the same project or another project.

No for the new or pasted axis.

Export and then import into the same or another project.
Tip: Save the project as an .ACD file to recover the absolute position.

No

There are changes to the axis scaling attributes.

No

Position feedback Event Machine Reference Retained
The position feedback device disconnect/reconnect. Yes
Feedback device Event Machine Reference Retained
The position feedback device was disconnected or reconnected. Yes
The feedback device changed. No
The position feedback device was swap. No
The position feedback device failed. No
The position feedback polarity changed. No
The Feedback mode changed. No

When any of these conditions occur, the Axis Homed b

Homed bit has been cleared and that the machine referenced absolute position has been lost, an APR Fault is generated. This fault is recoverable and can be cleared via any Fault

Reset or Shutdown Reset instruction.

it, if set, is cleared indicating that axis position is no longer referenced to the machine. To flag the condition that the Axis

Restore Event Machine Reference Retained
Restore from the CompactFlash card or SD card. Yes

Inhibit or Uninhibit Event Machine Reference Retained
Inhibit or uninhibit an axis. Yes
Inhibit or uninhibit an 1/0 module. Yes

Logix Designer project Event Machine Reference Retained

Import or export the project download.

No

Download the project download of new or copied axis.

No
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Table 40 - APR Recovery Scenarios

Drive Event Machine Reference Retained
The drive cycled power with incremental feedback. No
The drive firmware updated with incremental feedback. No
Change the drive. Yes
(ycle power to the drive. Yes
(ycle power to the drive with absolute feedback. Yes
Change the motor, if the motor does not contain a feedback device. Yes
The drive firmware was update with absolute feedback. Yes
The drive was disconnected or reconnected. Yes
The drive was Inhibited or Uninhibited. Yes
The drive was swapped with the same feedback. Yes
Scaling Event Machine Reference Retained

Scaling signature has changed.
The scaling signature changed. This change includes Transmission, Linear

Actuator, Motion Resolution,

and Motion Unit attribute changes.

No

(1) The term Battery in this table assumes the ControlLogix 5560 or GuardLogix 5560 controller with a battery or a ControlLogix 5570 controller and a 1756-ESMxxx Energy Storage Module.

(2)  ControlLogix 5560 or GuardLogix 5560 controller.

(3)  ControlLogix 5570 controller.

Scaling

Scaling parameters changes can potentially generate an APR fault because
internal constants computed from these two parameters can generate a motion

resolution change. If this change happens, an APR fault is generated.

% s Properties - CIPAxis

Categories

— Generdl
=I- Motar

Metor Feedback
L
..... Polarity
Autotune
=) Load
Backlash
Pasition Loop
----- Velocity Loop
Torque/Cument Loop
----- Planner
..... Homing
Actions
----- Drive Parameters
----- Parameter List
Status
----- Faults & Alamns

Puds State:

Manual Tune...

Scaling to Convert Motion from Controller Units to User Defined Units

Load Type: Direct Coupled Rotary +

Transmission
1 1
Actuator
<none
1.0 Milimeter/Rev

1.0 Millimeter

Scaling
Units: Postion Lfs
Scaling: 10 Position Units per 10 Motor Rev

Travel

Mode: Cyclic -

1000.0

Unwind 10 Postion Units per 10 Cyde

Soft Travel Limits

Lo [fo sl

Parameters...

| ) o] [t
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Online Scaling

Any change or SSV message that results in a motion resolution change can

generate an APR fault.
32> Asis Properties - CIP Axis = =2
Categories:
General Motion Axis Parameters
&I Motor T — _
-~ Model Parameter Group: Scaling hd Associated Page...
Motor Feedback
Scaling Name r.| value Unit -
Polarity ActuatorDiameter 10
HAutotune ActuatorDiameterUnit Wilimete:
= Load ActuatorLead 1.0
- Backlash ActuatorLeadUnit Millimeter/Rev]
Position Loop ActuatorType <nane>|
Velacity Loop ConversionConstant 2000000.0 | Motion Counts/Position Units
Torque/Cument Loop LoadType N Direct Coupled Rotary|
Plarner MotionResolution &= 1000000 | Motion Counts/Motor Rev
Homing { i figuration Control Scaling| L
Actions MotionUnit Motor Rev| 3
Drive Parameters i 2.0 | Motor Rev
Parameter List PositionScalingNumerator 1.0 | Position Units
Status PostionUnits. Position Units
Faults & Alarms PositionUnwind 2000000 | Motion Counts/Unwind Cycle
Tag ionUnwi 1.0 |Unwind Cycles
PositionUnwindNumerator 1.0 | Position Units
ce From Calculatol
SofiTravelLimitChecking No|
SoftTravelLimithegative 0.0 | Position Units
|| SofiTravelLimitPosttive 0.0|Position Units A
Fods State:
WManuzl Tune Cancel Help
.
Resetting an APR Fault

There are three ways to reset an APR Fault:
e Instruction execution:

Executing an MAFR

Executingan MGSR

Executingan MASR

- Executingan MCSR

¢ Do the following from the Controller Organizer:

— Clear the group fault, the software executes an MGSR

— Clear the axis fault, the software executes an MASR

e Download the same project a second time

Absolute Position Loss without APR Faults

The Absolute Position Recovery is not retained after the following:

e A project is exported, saved as a .L5K, and imported (downloaded)
¢ A major non-recoverable fault (MNRF)

e A power loss

Rockwell Automation Publication MOTION-UMO03I-EN-P - June 2016




HomeanAxis  Chapter 11

TIP  When you perform an import/export on a project in the
RSLogix 5000° software, version 19 or earlier, the axis absolute
position is not recovered on download to the controller.

The APR can potentially be restored from a CompactFlash card on a
ControlLogix 5560 or GuardLogix 5560 controller (if a battery is not
present) or an SD card on a ControlLogix 5570 controller (if a
1756-ESMxxx module is not present) as described on page 270.

e A download of an axis that does not have its home bit set

e Power cycling of an incremental encoder

Behavior of APR for Incremental Encoders

APR for incremental encoders means Absolute Machine Reference Position
Retention. When an incremental encoder is homed, the homed bit is set. An
APR fault is generated and the home axis bit clears when any of the events or
conditions that generate an APR fault for an absolute encoder occur.

For example, the behavior of APR faults for an incremental encoder is identical
to that of an absolute encoder. The exception to this behavior is when an
incremental encoder is power cycled and its position comes up as 0. Its
Absolute Machine Reference Position is lost. An APR fault is not generated.

Saving an ACD File Versus Upload of a Project

The following is an example of a sequence of events that can generate an APR
fault.
1. Make an online change to an axis attribute that generates an APR fault.
2. Rehome the axis.
This action is normally done so APR will restore axes positions after a
download.
3. Save your project.
4. Download your project.

You still get an APR fault because saving the project only uploads the
tags, not the changed attributes.

IMPORTANT  You must upload the project for the changed attributes to be saved
and to prevent an APR fault on a subsequent download.
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Manual Tune

The Manual Tune page lets you manually improve motion performance by
adjusting system bandwidth, damping factor, and drive loop gains, filters, and
compensations via direct online control. Perform a manual tune when you are
online with a controller to get a real-time tune of an axis. There are two
methods of interaction with the Manual Tune page:

e The use of sliders or bandwidth parameters, which set gains that are
based on internal equations.

¢ You can manually change the individual gains.

Topic Page
Manual Tune an Axis 283
Additional Tune 289

If Autotune does not meet your system specifications, the manual tuning
feature lets you customize your tuning parameters. Perform a Manual Tune
when you are online with the controller to perform real-time adjustments to an
axis. The default Application Type is Basic, which implies manual tune
modifies proportional gains.

If you are not sure that you must Manual Tune, use this process:
e If the software calculation defaults are acceptable, tuning is complete.

o Ifthe software calculation defaults are not acceptable, perform an
Autotune. If the Autotune results are acceptable, tuning is complete.

See Autotune Dialog Box on page 243 for details.

e If the Autotune results are not acceptable, perform a Manual Tune by
using sliders to run equations.
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Axis Configuration Types

Manual Tune applies to Position Loop and Velocity Loop axis configurations.
Manual Tune is not available for any other axis configurations. If you change
the axis configuration to a value other than Position Loop or Velocity Loop
while Manual Tune is open, the contents of the Manual Tune expander
becomes disabled. This condition also applies to the Additional Tune
functions.

Current Tuning Configuration

Manual Tune displays the current tuning configuration. All parameters on the
Manual Tuning dialog box are available while online.

TIP  Inthe RSLogix 5000° software, version 20 and later you can make edits
when online. In the RSLogix 5000 software, version 19 and earlier, changes
can only be made when online and the SERVO is enabled.

When you adjust the sliders, it tells you what gains were updated. When servo
is on, the left area of the dialog box lights up. This option gives you real manual
tuning capability. When you expand the Tuning Configuration, you are
reminded of the application type and coupling (loop response affects the
system damping) you selected. These values are governing the displayed values.

There are three Loop Response settings on the General dialog box.

General Loop Response relates to the
Axis Configuration [Pasition Loop <) following values for System
Feedback Configuration [ Motor Feedback - Damping.

Application Type: lEagiC ,] I-OW : 15
Loop Response: Medium - Medium = 1.0
High=10.8
Assigned Group |'\H"|izl':|1ium }
Motion Group: l NG 'J

&5 Metion Console - KBK_Axis

Manual Tuning Reset

&|  System b . System Damping is for
oy - Hertz . .

g|  Bandnidth: setting the axis

= .

z 0 2l / Bandwidth and Error

= System 1.0 &

§| Damping: : Tolerance values.

)

0.8 1.5
E Tuning Configuration

Application Type: Basic

Coupling: Rigid

Gains To Tune
{3 Position Integrator Bandwidth
3 velogty Integrator Bandwidth
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Loop Responses

This dialog box is where you can enter values for system bandwidth and system
damping, which affect the loop gains. You can also individually modify the
gains with sliders, bandwidth parameters, or manual changes. The gains and
filters that you have tuned by using either default factory values or Autotune
are your initial values in the Manual Tune dialog box. Coupling displays how
tightly set or how you chose the system to tune.

The Motion Console dialog box displays Manual Tuning and Motion
Generator. Use the left of the dialog box to test in an inactive state. As you
perform the tune, you can test in an active state with Motion Generator.

B Motion Console - KBK_Axis EI@
Manual Tuning Motion Generator More Commands. ..
& System Commands Motion Axis Move
= Bandwidth: LieoGEy r’t € Hertz
g o i Qs M5O Label Operand -
2 System 1.0 G o B MsF Move Type Absolute
g‘ Damping: = s -Gy MAH Position 0 L
o 1.5 -G MAJ Speed 0
= Tuning Configuration e Speed Units Units per sec i
Application Type: Basic B MAS Accel Rate 100
Coupling: Rigid @ MDS Accel Units Units per sec2
Gains To Tune .. MAFR Decel Ha?e 1 DI_}
2 Position Integrator Bandwidth L owpesiseca
< Profile Trapezoidal -
2 Velodty Integrator Bandwidth
Position Loop DAMGER: Executing motion command with controller in
Loop Bandwidth: 19.469635 > eHertz r l %, Program or Run Mode may cause axis motion,
Integrator Bandwidth: 0.0 = €Hertz

Error Tolerance: 1,3624167 2| &Position Units o . . .
) The blue arrows indicate an immediate commit.
Velocity Loop

When you change a value and leave the field, the

Loop Bandwidth: 77.87874 +| #Hertz d .
= 3 values are sent automatically to the controller
Integrator Bandwidth: 0.0 +| eHertz . . .
including changes you made to slider values.
Integrator Hold: -
Error Tolerance: 82,256485 | &Position Units/s

3 DANGER.: Tuning may result in unstable axis motion.
(& Adoitional Tune 3

Feedforward i i imi 47 L. . —

| Compensation | Fitters | Lmits | plamer The Additional Tune tabs are available for the Kinetix® 6500 and
Velodty Feedforward: 000 | €% PowerFlex® 755 drives. The type of drive determines what
Acceleration Feedforward: 0.0 o attributes you can COI’]ﬁgUI’E.

See Additional Tune on page 289.

[ Close ] [ Help

ATTENTION: Before you tune or test axis motion, make sure no one is in the
way of the axis.

Typically motion does not occur in Program mode but you can test an axis in
Remote Program mode by using Motion Direct Commands.

When you tune an axis, your code is not in control of the axis.
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The tuning procedure tunes the proportional gains. Typically, tune the

proportional gains first and see how your equipment runs.
Follow these instructions to tune an axis manually.

1. To open Manual Tune, do one of the following:
o Double-click an axis while online with a controller.

e Right-click an axis and choose Manual Tune.

e Click Manual Tune in the lower left of any category dialog box.

The Manual Tune dialog box appears.

A DANGER: Tuning may resultin unstable axis motion.

% Motion Console - K6K_Auxis (=R (EER
Manual Tuning Reset Motion Generator More Commands...
« System Commands HMotion Axis Hove
2| Bandwidtn;  1%-%0%68% ¢ ¢ Hertz
£ -
z 0.0 50.0 'L:he‘ - ’ijuecﬂd
= System 1.0 o love Type solute
g Damping: = U Posttion 0 L
b i . 15 Speed 0
] Tuning Configuration Speed Units Urits per sec 4
Application Type:  Basic Accel Rate 100
Couping: Rigid Accel Units Urits per sec2
Gains To Tune Decel Rate 100
) Pasition Integrator Bandwidth Decelllias L= perisec?
= Frofile Tiapezoidal =
) velodty Integrator Bandwidth
Bussalinon) DANGER: Executing motion command with controller in
Loop Bandwidth: 19469685 2| etertz 24, Program or Run Mode may cause axis motion.
Integrator Bandwidth: 0.0 2| erertz
Integrator Hold: [Dissbled  ~]e
Error Tolerance: 1.3624167 2| ePosition Units AxisState:  Stopped
Velocity Loop Asis Fault: No Faults
iidth: 77.87874 = eHertz
Loop Bandudth Start Inhibited: Not Inhibited
Integrator Bandwidth: 0.0 2| erertz
Integrator Hold: Disabled -] e
Error Tolerance: 82.256485 2| ePosition Units/s

(A Addtional Tune

Feadforward | Compensation | Filters [ Limits | Planner |
Velocity Feedforward: 100.0 H €%

Acceleration Feedforward: 0.0 e

Close

TIP  When the Manual Tune dialog box appears, you can find that you cannot see

the entire console. You can create more space for the console by reducing

the size of the Controller Organizer or by adjusting the toolbars.

Adjust your settings according to your application.

Execute a command.

Watch the result.

NG

Make the necessary adjustments and execute a command.

TIP  You can click Reset to return to default values.
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Motion Generator and Motion Direct Commands

The commands on the Motion Generator give you basic control of a closed
loop servo axis.

s WMotion Console - K6K_Axis =N
Motion Generator More Commands...
»| Commands Motion Servo
E Commands, also called instructions.
;

Manual Tune Tab

DANGER: Executing motion command with controller in
/1, Program or fiun Mode may cause axis matian.

Axis State: Stopped
Auxis Fault: No Faults
Start Inhibited: Not Inhibited

The following instructions are available are on the Motion Generator dialog
box.

Table 41 - Available Instructions

Command Description

MDS Motion Drive Start
MSO Motion Servo On

MSF Motion Servo Off

MAH Motion Axis Home

MA) Motion Axis Jog

MAM Motion Axis Move

MAS Motion Axis Stop
MAFR Motion Axis Fault Reset

When you click the More Commands link on the Motion Generator, you are
taken to the Motion Direct Commands dialog box. In this dialog box, you can
observe the effects of the manual tune. You can turn the axis on and off, home
and move the axis, and reset faults.

O Mhotion Direct Commansds - KBK. dis2 el i

memonEuent 7| DANGER: Eseauting et e
Prigravm o R Mot iy <o
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Follow these instructions to use a Motion Direct Command.

1. Select MSO (Motion Servo On) and click Execute.
@ Motion Direct Commands - K6K_Axis:2 E=R(Ech S

Commands: HMotion Servo On

-3 Motion State o | A KEK_Awis = [
e 53

@ MSF
G MASD

T

=-{53 Motion Move
- B MAS
B MAH
-l MAJ
. B MAM
- B MAG

Bz MCD T | 44  DANGER: Executing motion command with controller in
Program or Run Mode may cause axis motion.

Axis State: Stopped
Aodis Fault: Mo Faults

Start Inhibited: Mot Inhibited

s ) o) (o]

2. Click Reset.

Reset restores all values that were there when you first opened Manual

Tune.
3. Select MAM (Motion Axis Move) and click Execute.
B Motion Direct Commands - KBK_Axis:2 el = ==
Commands: Motion Axis Move
-0 Motion State o | fds: K6K_tois = [
% MSO
@ sk Label Qperand -
- Tp MASD Move Type Absolute
B MASR L Position [1]
- B MDO Tl == 0 =
B MDF Speed Units Units per sec 3
% oS Accel Rate 100
Accel Units Units per sec2
r__‘i'% MAFR | |Dece Rate 700 L4
- Motion Move Decel Units Units per sec2
- MAS Profile Trapezoidal
Ry MAH Aocel Jetc 100
- MAd Decel Jerk 100
e [0 Jerk Units % of Time ad
Ty MAG
-..B MM T | 4%  DANGER: Executing motion command with controller in
Program or Run Mode may cause axis motion.
Axis State: Stopped
Axis Fault: No Faults
Start Inhibited:  Not Inhibited
e ] o] (e

4. Click Execute.

Your drive moves according to your configuration settings.
5. Adjust your settings, if desired.

6. Select another command and click Execute.
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Additional Tune

The Additional Tune tabs are available for the Kinetix 6500, PowerFlex 527,
and PowerFlex 755 drives. The type of drive you are using determines the
attributes that appear on the tabs.

See the Integrated Motion on the EtherNet/IP network Reference Manual,
publication MOTION-RMO003, for detailed information about the
AXIS _CIP_DRIVE attributes.

Additional Tune for the Kinetix 6500 Module

The Additional Tune section gives you access to additional tuning parameters,
typically needed for more advanced servo loop settings. Additional Tune for
the Kinetix 6500 module provides access to five parameter tabs:

o Feedforward

o Compensation
o Filters

o Limits

e Planner

TIP  You can have to turn all your toolbars off to see the complete screen. When
you are done, choose View>Toolbars>Factory Defaults, or turn on the
toolbars you want to see.

The Feedforward tab lets you adjust velocity and acceleration feedforward.

("&  Additional Tune hl
Feedforward | compensation [ Fiters [ Limits [ Planner |
velodity Feedforward: 100.0 2 e
Acceleration Feedforward: 0.0 e
Attribute Description
Velocity Feedforward Command A command signal that is a scaled version of the command velocity profile.

Acceleration Feedforward Command | A signal that is a scaled version of the command acceleration profile.
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The Compensation tab lets you input scaling gain and friction offset values.

("&  Additional Tune

Feedforward | Compensation |Fiters [ Limits [ Planner |

System Inertia: 0.01434175 4| & Rated/(Rev/s~2) Backlash Compensation Window: 0.0 2| & Position Units

Torgue Offset: 0.0 % &% Rated Load Observer Configuration: Disabled

Friction Compensation: 0.0 +| €% Rated 0.0 Sle

Friction Compensation Windaw: 0.0 2| & Position Units 0.0 e
Attribute Description

System Inertia

Torque or force scaling gain value that converts commanded
acceleration into equivalent rated torque/force.

Torque Offset

Provides a torque bias when performing closed loop control.

Friction

Value that is added to the current/torque command to offset the
effects of coulomb friction.

Friction Compensation

Value that is added to the current/torque command to offset the
effects of friction.

The Kinetix 350 drive does not support this parameter.

Backlash Compensation

Defines a window around the command position.

Load Observer Configuration

Configures the operation of the Load Observer.

Load Observer Bandwidth

Determines the proportional gain, Kop, of the load observer.

Load Observer Integral Bandwidth

Determines the load observer integral gain, Koi, that together with
the Kop, multiplies the integrated error signal within the observer.

The Filters tab lets you input torque values.

(“& Additioral Tune

| Feedforward | Compensation | Fiters | Limits | Planner |

Torgue Low Pass Filter Bandwidth:  389.3937

Torgue Notch Filter Frequency: 0.0

| & Hertz

+ & Hertz

| Hertz

Torque Lag Filter Gain: 1.0
Torque Lag Filter Bandwidth: 0.0
Attribute

Description

Torque Low Pass Filter Bandwidth

Break frequency for the second order low pass filter that is applied to the
torque reference signal.

Torque Notch Filter Frequency

Center frequency of the notch filter that is applied to the toque reference
signal.

Torque Lag Filter Gain

Sets the high frequency gain of the torque reference Lead-Lag Filter.

Torque Lag Filter

Sets the lag filter that is applied to the torque reference filter.

Adaptive Tuning Configuration

Configured advanced gain tuning options. The modes for the adaptive
tuning include:

« Disabled

« Notch Filter Tuning

+ Gain Stabilization

« Notch Filter Tuning and Gain stabilization
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Attribute Description

Torque Notch Filter High Frequency | The high frequency limit for vibration suppression. The value must be
Limit greater than the Torque Notch Filter Low Frequency Limit value.

The default Torque Notch Filter High Frequency limit is 2000 Hertz

Torque Notch Filter Low Frequency | The low frequency limit for vibration suppression. The value must be less
Limit than the Torque Notch Filter High Frequency Limit value. The value is tied to
the drive model time constant based on motor, drive, and feedback type.

The default Torque Notch Filter Low Frequency limit is 100 hertz.

Torque Notch Filter Tuning Threshold | Enter a threshold value for the resonance frequency that the tuning
algorithm identifies. The magnitude of an identified natural resonance
frequency must be higher than this threshold value to be applied to the
Torque Notch Filter Frequency estimate.

The default value is 5.0% Motor Rated.

The Limits tab lets you input peak, velocity, and accel/decel values.

(A& Addtional Tune hl
Feedforward | Compensation | Fiters | Umits | Planner |
Peak Torgue Limit Positive:  288.62973 % | e % Rated Velocity Limit Positive: 1500 2 « Position Units/s
Peak Torgue Limit Negative: ~ -288.52973 | € % Rated Velocity Limit Negative: ~ -150.0 | & Position Units/s
Acceleration Limit: 40250.28 % & Position Units/s"2
Deceleration Limit: 40250.28 % & Position Units/s*2

Configure Torque Values

More advanced servo loop settings typically require additional tuning
parameters such as torque values. The type of drive you are using determines
the values that appear.

Follow these steps to configure torque values:

1. Right-click an axis and click Manual Tune.

2. In the bottom left corner of the Manual Console dialog box, click
Additional Tune to display the additional tune tabs.

To access the torque values, click the Filters tab.
4. Adjust the torque values as desired.

5. After you adjust the values, click Additional Tune to close the tabs.

Attribute Description

Peak Torque Limit Floating point that is based on calculations using Max Motor Torque, Max
Drive Torque, Motor Peak Current, Motor Rated Current, and Drive Peak
Current attributes.

Velocity Limit Positive or Negative velocity reference value.

Acceleration Defines the maximum acceleration (increase in speed) allowed for the

acceleration reference value into the acceleration summing junction.
The Kinetix 350 does not support this attribute.

Deceleration Defines the maximum deceleration (decrease in speed) allowed for the
acceleration reference signal into the acceleration summing junction.
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The Planner tab lets you input the maximum values for acceleration and

deceleration.

("A Addtional Tune

[ Feedforward | Compensation | Fiters | Limits | Planner |

Maximum Speed: 70.833338
Maximum Acceleration: 14087.599

Maximum Deceleration: 14087.599

% + Position Units/s Maximum Acceleration Jerk: 2801794.3 < € Position Units/s”3

+ Position Units/s~2 Maximum Deceleration Jerk: 2801794.3 & Position Units/s"3

+ Position Units/s"2

Attribute

Description

Maximum

The value of the Maximum Speed attribute that is used by various motion
instructions to determine the steady-state speed of the axis.

Maximum Acceleration and
Maximum Deceleration

The Maximum Acceleration and Maximum Deceleration values frequently
used by motion instructions, for example, MAJ, MAM, and M(D, to
determine the acceleration/deceleration rate to apply to the axis.
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Additional Tune for the PowerFlex 527 and 755 Drives

The Additional Tune section gives you access to additional tuning parameters,
typically needed for more advanced servo loop settings. Additional Tune for
the PowerFlex 527 and 755 drives provides access to five parameter tabs:

Feedforward
Compensation
Filters

Limits

Planner

TIP  You can have to turn all your toolbars off to see the complete screen. When
you're done, choose View>Toolbars>Factory Defaults, or turn on the
toolbars you want to see.

The Feedforward tab lets you adjust velocity and acceleration feedforward.

(A Additioral Tune

Feedfornard | Compensation | Filters | Limits | Planner |

Velodity Feedforward: 100.0 g

Acceleration Feedforward: 100.0 e,
Attribute Description
Velocity Feedforward A command signal that is a scaled version of the command velocity profile.
Acceleration Asignal that is a scaled version of the command acceleration profile.

The Compensation tab lets you input scaling gain and friction offset values.

Compensation | Fiters | Limits | Planner
System Inertia: 0.014481096 | £ % Rated/(Rev/s~2) 0.0 L3
Torque Offset: 0.0 + « % Rated Load Observer Configuration: Disabled
0.0 e 0.0 .
]« .
Attribute Description

System Inertia

Torque or force scaling gain value that converts commanded acceleration
into equivalent rated torque/force.

Torque Offset

Provides a torque bias when performing closed loop control.

Load Observer Configuration

Configures the operation of the Load Observer.

Load Observer Bandwidth"

Determines the proportional gain, Kop, of the load observer.

(1) The PowerFlex 527 drive does not support this attribute.
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The Filters tab lets you input torque values.

| Feedforward | compensation | Fitters |Limits | Planner |

Torque Low Pass Filter Bandwidth:

Torque Notch Filter Frequency: 0.0

81.09329

€ Hertz

* Hertz

Attribute

Description

Torque Low Pass Filter Bandwidth

Break frequency for the second order low pass filter that is applied to the
torque reference signal.

Torque Notch Filter Frequency

Center frequency of the notch filter that is applied to the toque reference
signal.

The Limits tab lets you input peak and velocity values.

| Feedforward | compensation | Filters | Limits | planner
Peak Torque Limit Positive: 295.2941 &% Rated Velodty Limit Positive: 162.5  Position Units/s
Peak Torque Limit Negative:  -295.2941 | &% Rated Velocity Limit Negative:  -162.5 & Position Units/s
H e
0.0 e
Attribute Description
Peak Torque Limit Floating point that is based on calculations using Max Motor Torque, Max Drive
Torque, Motor Peak Current, Motor Rated Current, and Drive Peak Current
attributes.
Velocity Limit Positive or Negative velocity reference value.

The Planner tab lets you input the maximum values for acceleration and

deceleration.

| Feedforward | Compensation [ Fiters [ Limits | Planner \

Maximum Speed: 70.833336

Maximum Acceleration: 14274.187

Maximum Deceleration: 14274.187

*| & Position Units/s
*| & Position Units/s~2

| & Position Units/s~2

Maximum Acceleration Jerk: 2876504.5 € Position Units/s~3

Maximum Deceleration Jerk:  2875504.5 € Position Units/s~3

Attribute

Description

Maximum

The value of the Maximum Speed attribute that is used by various motion
instructions to determine the steady-state speed of the axis.

Maximum Acceleration
and Maximum Deceleration

The Maximum Acceleration and Maximum Deceleration values frequently used
by motion instructions, for example, MAJ, MAM, and MCD, to determine the
acceleration/deceleration rate to apply to the axis.
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Quick Watch

The Quick Watch window lets you monitor the tags in your program while

you are executing commands. To open Quick Watch, press ALT+3 or choose it
from the View menu.

" Motion Console - K6K_Axs

==

_ Manual Tuning Reset Motion Generator More Commands. ..
&|  system Commands Motion Servo Off
2|  Bandwidth: 1979685 U € Hertz
5
= 0.0 50.0 % M50
2| System
1.0 .
g Damping: U
C 0.8 L5
|4 Tuning Configuration
Position Loop
Loop Bandwidth: 19.469685 S| #Herz
Integrator Bandwidth: 0.0 & #Hertz
Integrator Hold: Disabled -|e
Error Tolerance: 1.3624167 +| #Position Units DANGER: Executing motion command with controller in
Velocity Loop 1. Program or Run Mode may cause axis motion.
Loop Bandwidth: 77.87874 | eHertz
Integrator Bandwidth: 0.0 2| eHertz
Integrator Hold: Disabled ~IS Axis State:  Stopped
Error Tolerance: 82.256485 2| «Position Units/s Aods Fault: No Faults
% DANGER: Tuning may result in unstable axis motion. Start Inhibited: Mot Inhibited
Execute | | Disable Axis
(¥ 2dditional Tune ]
Close Help
Watch
Fuick Watch - g
Name ==( & | Scope Value «|Force Masik | Description
+ KBK_ficis Controller I...1 1...}
KBK_fds.Wat... |Controller [
KBK_fixisMoti... | Controller 0

You create Quick Watch Lists by choosing Quick Watch from the pull-down

menu.

Watch

Fquick Watch

] |

EZcurent Routine

Value € | Force Mask € | Dezcription
= fenal {e0a]
- 0
KEK_fwis Wat... |Controller ]

Once you name a Quick Watch List, it available in the ACD, L5K, and L5X
files. Make sure to name your lists. Lists that do not have names are lost when
you close the software.
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Motion Generator

This example assumes the following:
o The servo is off, with session Online
e Axis State: Stopped
o Axis Faults: No Faults

1. Choose MSO (Motion Servo On).

This selection readies the drive for motion, and enables the servo loop.

2. Click Execute.

The axis state goes to Servo = On.

@ Motion Console - K6K_Axis (o=@ ==
Manual Tuning Reset Motion Generator Mare Commands. ..
« System Commands Motion Servo On
g candwdi; 5% U G k=&
z 0.0 50.0 e i
L System 10 U . Gy MSF
g‘ Damping: ' B MAH
- 0.8 15 Be MAJ
_ Tuning Configuration G MAM
Position Loop B Mas
Loop Bandwidth: 19.469685 = #Hertz @ MDS
Integrator Bandwidth: 0.0 2| erere =R
Integrator Hold: Disabled x|«

Error Tolerance: 1.3524167 +| #Position Units DANGER: Executing motion command with controller in
8, Program or Run Mode may cause axis motion.

Velocity Loop
Loop Bandwidth: 77.87874 +| #Hertz
Integrator Bandwidth: 0.0 4| eHertz
Integrator Hold: Disabled MG Axis State: Running
Error Tolerance: 82.256485 % Position Units/s Axis Fault: No Faults
A4 DANGER: Tuning may result in unstable axis motion. Start Inhibited: Mot Inhibited
Execute Disable Axis
("% Additionsl Tune ]

The Motion Console dialog box displays the following:
e Axis State: Running
e Axis Faults: No Faults

The Results window displays the following message.

Going online with controller. . .
Complete — 0 error(=). 0 warningis)
Motion Console — A=i= 101, M5S0, (16#0000) No Error

3. Select MAH (Motion Axis Home) and click Execute.

Use this step to execute the Homing command to establish a feedback
positional reference, if a Position loop is being tuned.
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The axis state goes Servo-On, and the controller performs the Axis
Home procedure, which is based on the configured Home settings.

The Motion Console dialog box appears:

e Axis State: Running

e Axis Faults: No Faults

B Motion Console - K6K_fxis EI
Manual Tuning Reset Motion Generator More Commands. ..
&« System Meesmms | Commands Motion Servo On
= Bandwidth: ho.479559 r’} € Hertz
T e
2 0.0 50.0 o~ M5O
2 System 10 ’j o B MsF
g‘ Damping: 2
& 0.8 L5
Tuning Configuration
Position Loop % MAS
Loop Bandwidth: 19.479559 % ¢Hertz : T MDS
Integrator Bandwidth: 0.0 2| eHertz - R MAFR
Integrator Hold: Disabled x|€
Error Tolerance: 1.1574671 %+ Position Units DANGER: Executing motion command with contraller in
Velocity Loop F I % Program or Run Mode may cause axis motion.
Loop Bandwidth: 77.918236 % eHertz
Integrator Bandwidth: 0.0 =
Integrator Hold: Disabled - e Bxis State: Running
Error Tolerance: 57.55035 | «Paosition Units/s L
) DANGER: Turing may result in unstable axs motion. Blue arrows next to a field means that these
——| values are immediately applied. Once you put a
E: te . e e
_===| yaluein the field and then leave that field, it is
automatically sent to the controller.
("% aditionsl Tune N
Close ] { Help ]
Errars

Complete - 0 error(s), 0 warning(s)
Motion Conscle - K6K Axis, M50, (16#0000) No Error
Motion Conscle - K6K Rxis, MAH, (16#0000) No Error

The Results window displays No Error.
4. Choose MAM (Motion Axis Move).

This step initiates an Axis-Move at the selected speed, acceleration/
deceleration, profile, and end-point position and lets you observe the

axis response.

Before executing this MAM Move, you can initiate a method to observe
the axis response during the move.
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Some examples include the following:

o Watch-window:
Quick Watch tag name = Axis_y.ActualPosition or =
Axis_y.ActualVelocity

e New Trend with Tags:
Axis_y.ActualPosition or = Axis_y.ActualVelocity

o Axis Properties:
Status dialog box = Axis_y.ActualPosition or =
Axis_y.ActualVelocity

S. Click Execute.

B Motion Console - KBK_fis ===
Manual Tuning Reset Motion Generator More Commands...
& System Commands Motion Axis Move
= Bandwdth: > Y © Herz
& - B MSOQ Label Cperand -
2 0.0 50.0
2 system & ¢ . - MSF Vove Type Abslite
§ Damping: B MAH Postion 00 L
S 0.8 15 T MA Speed 0.0 i
Tuning Configuration % [0 Speed Units Units per sec
Position Loop B MAS | Accel Rate 1000
Loop Banduidth: 18,473558 * eHertz T MDS Accel Units Units per sec2
= s MAFR Decel Rate 1000
Integrator Bandwidth: 0.0 7 etertz Decel Units Units per sec2
Integrator Hold: Disabled -|e Profile Trapezoidal -
Error Tolerance: 11574671 2] ePosition Units DANGER: Executing motion command with controller in
Velocity Loop ¥\ Program or Run Mode may cause axis motion.
Loop Banduidth: 77.918236 +1 eHertz
Integrator Bandwidth: 0.0 4| eHertz

Integrator Hold: Disabled Tle AxisState:  Running
Error Tolerance: 5755035 4] €Position Urnits/s AxisFaultt  No Faults

8 DANGER: Tuning may result in unstable axis motion, StartInhibited: Not Inhibited

(¥ Addional Ture: b

Qose Hepp

Errors
Motion Console - HGK Axis, MSO, (16#0000) No Error
Motion Console - K6 Awis, MRH, (1640000) No Error
Movion Console - K6K Axis, MAM, (16#0000) No Error

The controller performs a controlled axis move.

The Motion Console dialog box appears:
e Axis State: Running
e Axis Faults: No Faults

The Results window displays No Error.
6. Observe and verify the Axis response.

The axis motion moves according to the configured MAM settings:

— If the settings and response are satisfactory, then tuning is finished
and you can close Manual Tune.

— If the settings or response are not satisfactory, stay in Manual Tune
and adjust the parameters.
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Faults and Alarms

There are four ways to find and view faults and alarms:
e Fault and Alarm Log
e QuickView™ Pane
o Tag Monitor, see the individual fault-related attributes

e Drive Status Indicators

Topic Page
Faults and Alarms Dialog Box 299
Troubleshoot Faults 302
Manage Motion Faults 303
Configure the Exception Actions for AXIS_CIP_DRIVE 304
Inhibit an Axis 307

Faults and Alarms D|a|og Box The Faults and Alarms dialog box displays the status of faults and alarms in the
controller for an axis. The display is read-only except for the ability to clear
logs. Fault and alarm entries are displayed only when you are online with a
controller.

When online, check or clear the checkboxes in the Show row to show or hide
the specified group of entries. The last 25 faults and alarms only display.

Show Faults Alams Resets

Figure 95 - Faults and Alarms Log

5 hais Properties - KEK_Auis = =
Categories:
po— Faudta and Alama Log
Mator OnteTime & Souree Condeon Actien End Sitnir
Msdel ¥ 1231/1989 20.46.17.392 Fauls Cloared Conneclion Resst No Acion Mo Action
Mator Fradhack ¥ AZIAGST 154603 243 Fauts Cienred Fuk Lg Reset No Acsen Mo Action
Sealng ¥ 1ZNFET 1T DTG N Alarms Alarm Log Reset Assrm Off
Hovka Tests
Polary
Audohure
Land
Backiash
Compliance
Friction
Obsenver
Fosltion Loop
Vakocty Loce
Accmlersion Lows
Ty Cusment Loop
Flarner
Homirg
Actiora
Deive Parametars
Parameter List
Status

Tog Show [#|Faks (4 fama (4] Rosets | Gewloy |
e Slalm [ —
(Marunl Time | oK [ cancal .  hp |
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This table describes the parameters for the Faults and Alarms dialog box.

Table 42 - Faults and Alarms Dialog Box Descriptions

Parameter

Description

Indicator

Displays the following icons to indicate the state of a fault or alarm:

« Alarm On

« Alarm Off

« Fault Occurred
Reset Occurred

Date/Time

Displays the date and time the event occurred. The time stamp is the workstation setting.

Source

Displays the source of the event, for example:

- Safety Fault
« Module Fault
« Group Fault
« Axis Fault

« Axis Alarm

Condition

Displays detailed information specific to the event category and code.

For drive exception conditions, the information is the same text that is used for the
condition. This field can contain more information when the Subcode field has been used
for that entry. The field is a more detailed entry if both codes are used in the log, for
example:

« Group Sync Failure
Bus Overvoltage UL

+ Al Axis Faults
Motor Overspeed

+ Axis Init Fault

Action

Displays the action command that was executed in response to the event as configured in
the axis. For instance, in many cases this display indicates that a command sent to a
drive, for example:

« Planned Stop
+ Ramped Stop
« Limited Stop
« Coast

+ NoAction

- Alarm Off

« Alarm On

End State

Displays the action result that is returned from the axis, which can be more detailed than
the command sent. For instance, a send of Disable Drive can result in either Holding,
Shutdown or other status, for example:

- Stopped - Hold
« Stopped - Disable
« Shutdown

« Shutdown Reset

Faults

Toggles between faults; display or hide.

Alarms

Toggles between alarms; display or hide.

Clear Log

Clears both the fault and alarm logs in the controller for this axis.
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QuickView Pane

The QuickView pane gives you a quick summary of faults and alarms that are

related to the axis you select in the Controller Organizer. The information

includes the type of axis, description, axis state, faults, and alarms.

[-EL, 2094 ENO2D-MO1-S1 K6K_Drive
LAl Axis 1 - 192.168.1.31

T AXIS_CIP_DRNE

Description

Axis State Stopped

Update Period 20ms

Axis Fault No Fautts

Module Faults Mo Fautts

Group Fault No Faults

Motion Fautt Mo Faults

Initialization Fault No Faults

Attribute Error Mo Faults

Guard Fault Mo Faults

Guard Lock Status Uniocked

Start Inhibited Mot Inhibited

Motor Catalog MPL-A310P-K

< | m | k

Data Monitor

The Data Monitor is where you can read and write the values that are assigned
to specific tags, both online and offline.

You can do the following:

e Set a tag description.

o Change the display style of a value.

¢ Change a force mask value.

e Sort your tags alphabetically.

Scope: E{l Kinetix_6500 v Show: All Tags -
MName -3| & | Value € | Force Mask & | Style Data Type
—-KEK_Auis Mozl Mozl AXIS_CIP_DRIVE

—-KEK_Auis AxisFault 1640000_0000 Hex DINT
KBK_Auis fedsFault.0 a Decimal BOOL
KEK_Auis AxizFault.1 1] Decimal BOOL
KBK_Auis fedsFault.2 a Decimal BOOL
KEK_Aois foisFaultt. 3 1] Decimal BOOL
KBK_fuis fedsFault 4 a Decimal BOOL
KEK_Aois AuisFault. 5 1] Decimal BOOL
KBK_fuis fAedsFault 6 1} Decimal BOOL
KEK_Auis AxisFault. 7 1] Decimal BOOL
KEBK_Awis AxizFault. 8 1] Decimal BOOL
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Drive Status Indicators

For complete information on drive status indicators, see the following
publications:

Kinetix® 6500 drive

¢ Kinetix 6500 Control Modules Installation Instructions,

publication 2094-IN014
¢ Kinetix 6000 Multi-Axis Drive User Manual, publication 2094-UM001

Kinetix 350 drive

e Kinetix 350 Single-axis EtherNet/IP Servo Drives User Manual,
publication 2097-UM002

Kinetix 5500 drive
e Kinetix 5500 Servo Drives User Manual, publication 2198-UM001

Kinetix 5700 drive
¢ Kinetix 5700 User Manual, publication 2198-UM002

PowerFlex® 527 drive

e PowerFlex 527 Adjustable Frequency AC Drive User Manual,
publication 520-UM002

PowerFlex 755 drive

e PowerFlex 755 Drive Embedded EtherNet/IP Adapter Installation
Instructions, publication 750-IN001

e PowerFlex 755 Drive Embedded EtherNet/IP Adapter User Manual,
publication 750 COM-UMO001

o PowerFlex 750-Series AC Drives, publication 750-PM001

Troubleshoot Faults The controller has these types of motion faults.
Type Description Example
Instruction | Caused by a motion instruction: A Motion Axis Move
error «Instruction errors do not affect controller operation. (MAM) instruction with a
+ Review the error code in the motion control tag to see why an parameter out of range.

instruction has an error.

«Fixinstruction errors to optimize execution time and make sure that
your code is accurate.

See Error Codes (ERR) for Motion Instructions,

publication MOTION-RM002.

Fault Caused by an anomaly with the servo loop: + Loss of feedback.
+ You choose whether motion faults give the controller major faults. | + Actual position that
« (an shut down the controller if you do not correct the fault exceeds an overtravel
condition. limit.

302 Rockwell Automation Publication MOTION-UMO03I-EN-P - June 2016


http://literature.rockwellautomation.com/idc/groups/literature/documents/in/2094-in014_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/2094-um001_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/2097-um002_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/2198-um001_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/2198-um002_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/520-um002_-en-e.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/in/750-IN001_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/750com-um001_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/pm/750com-pm001_en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/motion-rm002_-en-p.pdf

Faultsand Alarms ~ Chapter 13

Manage Motion Faults By default, the controller runs when there is a motion fault. As an option, you

can have motion faults cause a major fault and shut down the controller.

1. Choose a General Fault Type.

2. Do you want any motion fault to cause a major fault and shut down the
controller?

e YES - Choose Major Fault.
e NO - Choose Non-Major Fault. You must write code to handle

motion faults.

3. Right-click Motion Group and choose Properties.
-4 Mation Groups | ||| ||_|_

-3 [ -
: New Axis
LA 1
..[E8 Un New Coordinate System...

_g g:tda'l‘z Monitor Group Tag 1
L Usy Fault Help 1
L se Clear Motion Group Faults
MEEY H
L Pre Cut Ctrl+ X 1
=5 Md Copy Ctrl+C 1

.3 Trends P P H

aste Ctrl+V

Fﬁ_'_ Logica Ee ' | |

B-EAV0 Cd s = ]
B'.El?'l Motion Direct Commands... 1

Cross Reference Ctrl+E 1

Print L

Properties 1. Alt+Enter | :
[Type WMOTION GROUP Ee@& 1

4. Click the Attribute tab.

5. From the General Fault Type pull-down menu, choose the general fault
type.
L% Motion Group Properties - MG ‘?'@
Auis Assignment | Attrbute | Tag

Base Update Period: [2.0] = mz (in 0.5increments) | Axis Schedule

Atemate 1 Update: 20 ms
Atemate 2 Update: 20 ms
General Fault Type:
Timing Modzl: One Cycle

Scan Times (elapsed time):

Maze: (us)
Last: {us)
Average: {us)
oo
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Configure the Exception
Actions for AXIS_CIP_DRIVE

Use exception actions to set how an axis responds to different types of faults.
The types of faults depend on the type of axis and how you configure it.

TIP  Ifyou have used SERCOS motion, these exception actions are called fault
actions.

The drive the axis is associated with controls the available actions for each
Exception. When a fault or alarm occurs, the corresponding fault or alarm axis
attributes are set.

See Exception, Fault, and Alarm Attributes in the Integrated Motion on the
EtherNet/IP Network Reference Manual, publication MOTTON-RMO003.

Open the Axis Properties Actions dialog box for an axis to configure the
Exception Actions.

2 Ais Properties - K6K_Aodis = 2=
Categories
General Actions to Take Upon Conditions
=1 Motor — JE—
.. Model Stop Action: Cument Decel & Disable = Faramelers..
Mator Feedback Motor Overload Action: | <none> -
- Scaling ———
~ Hookup Tests inverter Overload Action: [anone> |
Polarity
Autotune Shutdown Action Diabe =]
=~ Load DANGER: Modfyng Exception
-~ Backlash 8 nction settings may require
Compliance . programmatically stopping or
Faction FED isabing the aus to protect
L. Observer Exception Condition Action - PEaE o e St d oS
- Posttion Loop Bus Overvoltage Factory Limit StopDrive > Referto user manual for additional
Velocity Loop Bus Fower Blown Fuse StopDrive = infomation
- Acceleration Loop Bus Regulator Failure StopDrive =
- Torque/Curent Loop Bus Regulator Thermal Overioad Factory Limit | StopDrive =
Planner Bus Regulator Thermal Overioad User Limit StopDrive -
Homing Bus Undervoltage Factory Limit StopDrive =
Bus Undervoltage User Limit StopDrive L=l
- Drive Parameters c Startup Failure StopDrive [=]
Parameter List Control odule O Factory Limit | StopDrive =
Status Controller Intiated Exception StopDrive =
- Fauks & Alams Converter AC Power Loss. StopDrive [=]
- Tag Converter AC Single Phase Loss StopDrive =] -
s State: Unconnected
Manual Tune... Cancdl Ao Help

Options for each of the actions and the list of Exceptions can change based on
how you configure the drive. If an exception is not possible for a specific drive

(as defined by the profile of the drive), then that exception is not shown in this
list.
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The drive can restrict the list of actions that are taken. When a previously
selected entry is no longer supported due to a configuration change, most of
the entries default to Stop Drive. In the few cases where Stop Drive does not
apply, the default is Fault Status Only. For example, Stop Drive does not apply
with a Feedback Only type configuration.

Figure 96 - Action Parameter Group Dialog Box

£ Axis Properties - K6K_Axis = B =]
Categories
General Motion Axis Parameters
=1 Motor I —
Mode! Farameter Group: Actions - Associated Page...
Motor Feedback
Scaling Hame: o[ value: Unit
----- Hookup Tests ossUserLmit <|Data Packets
----- Polarity F ossUserLimit 100.0 |% FL Voltage Drop
Autotune InverterOverioadAction <nonz
E+-Load InverterThermalOverioadUserLimit 110.0|% Inverter Rated
Backlash antrol Automati
Compliance MechanicalBrakeEngageDelay 0.0(s
Friction lechanicalBrakeReleaseDelay 00]s
Observer MotorOverloadAction <none:
----- Postion Loop MotorThermalOverioadUserLimit 110.0 | % Wotor Rated
Velocity Loop ProgrammedStopliode Fast Stop)
Acceleration Loop ResistiveBrakeContactDelay 00[s
----- Torque/Cumrent Loop ShutdownAction Disable
----- Plariner StoppingAction Current Decel & Disablg|
Horming StoppingTimeLimit 10]s
----- Actions i 28862973 | % Motor Rated
----- Diive Parmeters 0.8333333 |Postion Units/s.
VelocityThreshold 75.0| Postion Units/s
Status
----- Faults & Alsms
..... Tag
fods State:  Unconnacted
Manual Tune... Cancel Aol Help

Table 43 - Action Tasks and Related Faults

Task

Choose

Description

Shut down the axis and let it
coast to a stop.

Shutdown

Shutdown is the most severe action. Use it for faults that could

endanger the machine or the operator if you do not remove

power quickly and completely.

A fault happens when the following occurs:

«Axis servo action is disabled

« Servo amplifier output is zeroed

- Appropriate drive enable output is deactivated

« 0K contact of the servo module opens. Use this contact to
open the E-Stop string to the drive power supply

Stop the axis and let the drive
stop the axis where you use the
Stopping Action attribute to
configure how to stop the drive.

Stop Drive

A fault happens when the following occurs:

«Axis servo action is disabled

« Servo amplifier output is zeroed

- Appropriate drive enable output is deactivated

- Drive switches to local servo loop control and the axis is
slowed to a stop using the Stopping Torque

« Theservo action and the power structure are disabled if the
axis doesn't stop in the Stopping Time

Leave the servo loop on and stop
the axis at its Maximum
Deceleration rate.

Stop Planner

Use this fault action for less severe faults. It is the gentlest way
to stop. Once the axis stops, you must clear the fault before
you can move the axis. The exception is Hardware Overtravel
and Software Overtravel faults, where you can jog or move the
axis off the limit.

A fault happens when the following occurs:

« Axis slows to a stop at the Maximum Deceleration Rate
without disabling servo action or the servo module Drive
Enable output

« Control of the servo loop of the drive is maintained

« Axis slows to a stop at the Maximum Deceleration rate
without disabling the drive
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Table 43 - Action Tasks and Related Faults

Task Choose Description

Write your own application code | Fault Status | Use this fault action only when the standard fault actions are
to handle the fault. Only not appropriate. With this fault action, you must write code to
handle the motion faults. For Stop Motion or Status Only, the
drive must stay enabled for the controller to continue to
control the axis. Select Status Only to let motion continue only
if the drive itself s still enabled and tracking the command
reference.

Ignore Ignore instructs the device to ignore the exception condition.
For some exceptions that are fundamental to the operation of
the axis, it is not possible to Ignore the condition.

Alarm Alarm action instructs the device to set the associated bit in
the Axis Alarm word, but does not otherwise affect axis
behavior. For some exceptions that are fundamental to the
operation of the device, it is not possible to select this action or
any other action that leaves device operation unaffected.

306 Rockwell Automation Publication MOTION-UMO03I-EN-P - June 2016



Faultsand Alarms ~ Chapter 13

Inhibit an Axis

Table 44 - Inhibit Axes

IMPORTANT  You can inhibit an axis only if the axis has been previously synched to the
group. If the axis has not been synched to the group, you cannot inhibit the
axis.

Follow these instructions to determine when to inhibit an axis and how to
block the controller from using an axis.

You want to block the controller from using
an axis because the axis has faulted or is not
installed.

- S Motion Groups
z L.aMG
o
@KﬁK_Mls

E : -3 Ungrouped Axes
------ i Add-On Instructions

You want to let the controller use the other
axes.

Before you inhibit or uninhibit an axis, turn off all
axes.

Before you inhibit or uninhibit an axis, know that inhibit/uninhibit of an axis also affects any half axes in the same drive.
1. Stop all motion in the axis.
2. Use an instruction such as the Motion Servo Off (MSF) for the axis.

This process lets you stop motion under your control. Otherwise the axes turn off on their own when you inhibit or
uninhibit one of them.

CIP only connections to the drive with the affected axis
are shut down. Connections and motion on all other
drives axes continue uninterrupted.

Kinetix 6500 Ethernet
Drives

Ethernet
1 Switch

Controller 1756-ENXT

The controller automatically restarts the connections.

To inhibit the axes, inhibit the communication
module.

Do you want to inhibit the Integrated Motion on the EtherNet/IP network axes?
YES—Inhibit the 1756-ENxT communication modules.
+ NO—Inhibit the individual axes.

You can inhibit the axes of a module on an individual basis. However, it is more efficient to inhibit all axes at once by
inhibiting the module.

Important: If you inhibit an axis on a drive, you inhibit all action on the drive, including any half axes. Make sure that
you are aware of all action on a drive before inhibiting the axis.
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Example: Inhibit an Axis

1. Make sure that all axes are off.

And this axis is off.

v v

by _Axiz_ ¥ ServodctionStatus My _Axis_ Y ServolctionStatus

This axis is off.

All axes are off.

v

All_Axes Off

[—

2. Trigger the inhibit with a one-shot instruction.

Your condition to uninhibit the

axis is off.

Your condition to inhibit the axis

ison.

All axes are off.

v

—

Give the command to inhibit the axis.

‘ My _Axiz_¥_Inhibt  My_Axiz_¥_Uninhibit  AI_Axes Off

25FR /

1 F e ] | One Shot Rizing
Storage Bit Wy _Axg ®_Inkibit_SB H{SB—
Output Bt My_2xis? ¥ Inhikit_Cmd 0B —
3. Inhibit the axis.
The inhibit command turns on.
by iz _H_Inhikit_Cmd SEY
] F Set System Yalue
Class Mame AXIS
Inhibit this axis. ———— P instance Mame by _sxis_X
Attribute Mame  InhibitAxis
Source e
Inhibit the axis. i
4. Wait for the inhibit process to finish.
The following have happened:

- The axis is inhibited.

- All uninhibited axes are ready.

- The connections to the motion drive module are running again.

What you want to do next?
| My A ¥ InhibitStatus
1 E [NOP

| J L
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Example: Uninhibit an Axis

1. Make sure that all axes are off.

This axis is off. And this axis is off.

Y N

All axes are off.

My _Axiz_¥. ServodctionStatus  My_Axis_Y ServoActionStatus All_Axes Off
| — e g
2. Trigger the uninhibit with a one-shot instruction.
Your condition to uninhibit the Your condition to inhibit the axis
axis is on. is off. All axes are off. Give the command to uninhibit the axis.

| My _Axiz W Uninhikit  by_ASxis X Inhikit  All_Sxes Off

_] E ] | One Shot Rizing

=torage Bit

R

My iy _Uninhibit_SB | SE—

Output Bit  My_&xis_%_Uninhibit_Cmd (OB —

3. Uninhibit the axis.

My _Axis_ ¥ _Uninhibit_Cmd

4. Wait for the inhibit process to finish.

The following have happened:
« The axis is uninhibited.
« All uninhibited axes are ready.
« The connections to the motion drive module
are running again.
This axis is on.

v v

My _Axiz_WInhibtStatus  My_Axis ¥ ServodctionStatus

[ [— ] F

! SEN
A ] E Set System Value
? Clazs Mame A%
b Uninhibit this axis. — - Inztance Mame My _Axis X
The uninhibit command turns on. Attribute Mame  InhibitAxis
Uninhibit the axis. Source frg -

This axis is OK to run.

v

by _Ais X O |
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Notes:
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Appendix A

Module Properties

CIP Drive Module Properties

Use this appendix for a description of each tab of the CIP drive Module

Properties dialog box.

Topic Page
Module Properties 31
Motion Diagnostics Tab 338

The Module Properties dialog boxes provide the configuration information

that you use to configure your CIP drive module. For all tabs, when you click
Apply, the software accepts and applies your edits and you can continue

configuring your module. When you are online, the information is

automatically sent to the controller. The controller tries to send the

information to the module, if the connection to the module is not inhibited.
These examples show the Kinetix” 6500 drive module properties pages. Other

module property pages for drives, such as PowerFlex® 755, PowerFlex 527,
Kinetix 350, Kinetix 5500, and Kinetix 5700 servo drives are noted where

appropriate.
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CIP Drive Module Properties

312

General Tab

The General tab provides the internal drive-type description, vendor, and the
parent 1756-EnxT communication module. On the General tab, you can do

the following:
e Name the drive module.
e Write a description for the drive module.

o Configure the module.

Figure 97 - General Tab

5| Module Properties: ENET_2 (2004-END2D-M01-51 2.001) =l ==
Generzl |Conned.ian ITime Sync | Module Infa I Intemet Pratocal | Port Corfiguration I Network I.F\ssociateda%(es | Power | Dig * | *
Type: 2054-END2D-M01-51 Kinetix 6500 Single Axis Ethernet Safe Speed Monitoring Drive
Vendor: Allen-Bradley
Pl ENET 2 Ethernet Address
Mame: K&k_Drive (@) Private Network: 192.168.1.| 31 =
Description: - IP Address:
- Host Name:
Module Definition
Revision: 2,001
Electronic Keying: Compatible Module
Connection: Kotion
Power Structure: 2094-AC05-MO2-M

Click Change in the Module Definition area to select the following:

e Revision of the module.

e Electronic Keying type, do not use Disable Keying for motion
applications.

e Type of connection, in this case Motion.

e Correct Power Structure that is coupled to the drive module. You can
also verify the power rating of the power structure when you go online.

Module Definition® -
Revision: 001 =
Blectronic Keying: [Compatible Module V]
Connection: [ Mation i ]
Power Structure: [ “none: - ]

Verify Power Rating on Connection

ok | [ cancdl | [ Heb
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Figure 98 - General Tab

7 | Module Properties: Local (2094-EN02D-M01-51 2.001) =R ==
General ‘Cunnediun I Time Sync | Module Info | Intemet Protocol | Port Configuration I Metworlc I Associated Aues I Fower | Dig|-4- |+
Type: 2094-EMN02D-M01-51 Kinetix 6500 Single Axis Ethernet Safe Speed Monitoring Drive
Vendor: Allen-Bradiey
Parent: Local Ethernet Address
Name: KeK_11_09 @) Private Network: 192,168.1. 21 =
Description: - ) IP Address:
- _ Host Name:
Module Definition
Change ...

Revision: 2,001

Electronic Keying: Compatible Module

Connection: Motion

Power Structure: 2094-AC09-MO2-M

Table 45 - Module Properties: General Tab Parameter Descriptions

Parameter

Description

Revision

Assign the major and minor revision of the drive.

The major revision is set automatically and it cannot be changed.

If you change the major revision, any axis that is associated with the drive is lost and the
module configuration settings are reset to default values.

The minor revision is a value from 1...255.

Itis enabled when Electronic Keying is not set to Disable Keying and the controller is
offline, or when the controller is in Remote Run mode. It is not available when the
controller is in Run mode.

Electronic Keying

Set the electronic keying as Exact Match or Compatible Module. Never use Disable
Keying in motion applications.

Power Structure

Defines the current and voltage of the drive. It is a voltage current duty cycle
combination. When you change the power structure, the associated axis settings are
removed and the values are reset to defaults.

Power Ratings

Verifies that the power structure in the profile is the same as the connected drive. You
can see a power mismatch depending on state of the checkbox.

Verify that Power Rating on Connection is checked by default. It is enabled in offline
mode. You can access the Verify Power Rating by clicking Change.

Connection

Available offline only. The default and only value is Motion.

Ethernet Address

Assign an Ethernet address for the integrated motion drive. You can either assign a
Private Network Address or a general IP address to meet your application requirements.
You can also assign a Host Name. A Host Name can have up to 64 ASCII characters.
Valid values:

<0...9

AL

«Upper or lower case letters

«- (dash)

. (period)
For specific information to configure the EtherNet/IP network for the Kinetix 6500
control module, see the Kinetix 6200 and Kinetix 6500 Modular Servo Drive User Manual,
publication 2094-UM002.
For general information about setting IP addresses and other Ethernet network
considerations, see the Ethernet User Manual, publication ENET-UMO001.
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Connection Tab

The Connection tab provides you with information about the connection
condition between the controller and a module. The information comes from
the controller.

Figure 99 - Connection Tab

7] Module Properties: ENET_2 (2094-EN02D-MO1-51 2.001) (=N R ===

General | Connection I Time Sync I Module Info I Intemet Protocal I Port Configurstion I Network I Associated fues I Power I Digl* | *

Reguested Packet Interval (RPI): o=

[ Inkibit Module
[7] Major Fault On Cortroller  Connection Fails While in Run Mode

Use Unicast Connection over EtherNet/IP

Table 46 - Module Properties: Connections Tab Parameter Descriptions

Parameter Description

Requested Packet | Each controller has its own RPI setting. The Connection tab for each module displays its own
Interval (RPI) value. This statement is also true for a virtual adapter.

Inhibit Module Check to inhibit your connection to the module. When you inhibit the module, it causes a
disconnection to the module.

When you go online, an icon appears on the -2k 2094-nap-wo1-s1 kek 11,09 | module that
states that the module is inhibited.

Inhibit Online

Ifyou inhibit the module while you are online and are connected to the module, the connection
is closed and the outputs go to the last configured Program mode state.

Inhibit Online but Connection Not Established

If you inhibit the module while online but a connection to the module has not been
established, due to an error condition or fault, the module is inhibited. The module status
information changes to indicate that the module is Inhibited and not Faulted.

Uninhibit Online

If you uninhibit a module online, and no fault condition occurs, a connection is made to the
module, and the module is reconfigured. If you are not the owner and in Listen Only mode, the
module is not reconfigured.

Uninhibit Online and a Fault Occurs

If you uninhibit a module while online and a fault condition occurs, a connection is not made to

the module.
Major Fault Configure the controller so that a loss of connection to this module causes a major fault.
Module Faults Displays the fault code that is returned from the controller and provides details about the fault.

The following table describes common connection errors.

Table 47 - Common Connection Errors

Error Description

Connection Request Error The controller is attempting to make a connection to the module and has
received an error. The connection was not made.

Service Request Error The controller is attempting to request a service from the module and has
received an error. The service was not performed successfully.

Module Configuration Invalid The configuration in the module is invalid. Module Configuration Rejected -
invalid power structure.

Electronic Keying Mismatch Electronic Keying is enabled and some part of the keying information differs
between the software and the module.

314 Rockwell Automation Publication MOTION-UMO03I-EN-P - June 2016



CIP Drive Module Properties

Appendix A

Safety Tab

The Safety tab provides you with information about the connection between
the owner and the 2198-Hxxx-ERS2 servo drive. The information comes from

the controller.

5] Module Properties: UM_EnetMod (2198-HO08-ERS2 2.1)

===

| General i Connection | Safety | Time Sync. l Module Info | Intemet Protocol | Port Corfiguration | Network | Associated Axes | Poy|:t- |+

C i Packet | G ion Reaction Max Observed o
Type Interval (RPT) (ms} Time Limit (ms)} Network Delay (ms)
Safety Input 30 = 401 | Reset Advanced...
Safety Output 20 60.0 |
Configuration Ownership:  Local
Reset Ownerﬁml o
Configuration Signature:
ID: d03a_ecd? {Hex) Copy
Date: 1/ 3/2014
Time:  1:21:21FM 08 ms
Status: Offline m m Apply Help |

The connection between the owner and the 2198-Hxxx-ERS2 servo drive is

based on the following:

e Servo drive catalog number must be 2198-Hxxx-ERS2 (integrated)

e Servo drive safety network number

¢ GuardLogix" slot number

o GuardLogix safety network number
e Path from the GuardLogix controller to the 2198-Hxxx-ERS2 drive

. Configuration signature

The connection between the GuardLogix controller and the 2198-Hxxx-ERS2
drive is lost if any differences are detected. The yellow yield icon also appears in

the controller project tree after you download the program.

For complete information on how to configure a drive with integrated safety
connections, see the Kinetix 5500 Servo Drives User Manual,

publication 2198-UMO001.
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Time Sync Tab

When you are online with the controller, you can review the time-
synchronization status data that is related to the network. When you are
offline, no values display.

Figure 100 - Time Sync Tab

%' Module Properties: ENET_2 (2094-EN02D-M01-51 2.001) =n(Ech =
| General I Connection | Time Sync I Module Info | Intemet Protocol I Port Configuration I Network | Associated Axes | Power I Digl.* | *
CIP Sync Time Synchronization: Enabled
UTC System Time 1/1/1970 1:51:20 AM
Grandmaster Clock Local Clock
Description: Synchronization Status: Synchronized
User Name: A Offset to Master: 10 ns
User Location: Ethemet State Slave (Port 1)
Protocol Address:
Physical Address: —
Identity: OD0DBCFFFE3B14B3 Identity: O000BCFFFESATFFC
Class 248 Class: 255
Accuracy: 254 Accuracy: 254
Variance: 65535 Variance: 66535
Source: Oscillztor Source: Oscillator
Priority 1: 128
Priority 2: 128
Status: Running Cancel Apphy Help

Table 48 - Time Sync Tab Descriptions for the Grandmaster Clock

Parameter Description

Identity Specifies the unique identifier for the Grandmaster clock. The format depends on the
network protocol. Ethernet network encodes the MAC address into the identifier
while ControlNet and DeviceNet networks encode the vendor ID and serial number
into the identifier.

Class Specifies a measure of the quality of the Grandmaster clock. Values are defined from
0 ... 255 with zero as the best clock.

Accuracy Indicates the expected absolute accuracy of the Grandmaster clock relative to the PTP
epoch. The accuracy is specified as a graduated scale that starts at 25 ns and ends at
greater than 10 seconds or unknown. The lower the accuracy value, the better the
clock.

Variance Displays the measure of inherent stability properties of the local clock. The value is in
offset scaled log units. The lower the variance, the better the clock.

Source Specifies the time source of the Grandmaster clock (for example, GPS, NTP, and hand).
Priority1/Priority 2 specifies the relative priority of the Grandmaster clock to other
clocks in the system. These fields can be used to override the best master in the
system.
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Table 49 - Time Sync Tab Descriptions for the Local Clock

Parameter Description

Local Clock Specifies clock property information for the local clock. The Local Clock values appear
dimmed in offline mode or when PTP is disabled.

Synchronization Status Specifies whether the local clock is synchronized with the Grandmaster reference
clock. The value is 1 if the local clock is synchronized and zero if the local clock is not
synchronized. A clock is synchronized if it has one port in the slave state and is
receiving updates from the time master.

Offset Master Specifies the amount of deviation between the local clock and the Grandmaster clock
in nanoseconds.

Backplane State Specifies the state of the backplane.

Ethernet State Specifies the state of the Ethernet port.

e For more information about the Time Sync tab, see Set Time

Svnchronization on page 158.

e For detailed information about CIP Sync, see the Integrated
Architecture® and CIP Sync Configuration Application Technique,
publication IA-AT003.

Module Info Tab

The Module Info Tab displays module and status information. You can also
reset a module to the power-up state. Use this tab to determine the identity of
the module. The data on this tab comes directly from the module. If you
selected a Listen-Only communication format when you created the module,
this tab is not available. You cannot see any values if you are offline or you are
creating a module.

When you are online with the controller, you can review real-time drive status
information. When you are offline, no values display.

7| Module Properties: ENET_2 (2094-EN02D-M01-51 2.001) =N =R
| General I Connection I Time Sync | Module Info I Intemet Protocal I Port Configuration | Network | Associated fxes | Power I Dig |4 |-+
Identification Status
Vendor: Allen-Bradley Major Fault: None
Product Type: CIP Motion Drive Minor Fault: None
Product Code: 2094-END2D-M01-51 Internal State:  Run mode
Revision: 2.001
Serial Number: 13247245 Configured: Configured
Product Name: 2094-ENO2D-M0151/2094 Owned: Owned

Module Identity: Match

Refresh ] IResatModuIe L
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Table 50 - Module Properties: Module Info Tab Descriptions

Category Parameter Description
Identification Vendor Manufacturer of the module.
Product Type Type of module.
Product Code Usually the same as the name.
Revision Firmware revision of the module.
Serial Number Serial number of the module.
Product Name This value comes from the module. It relates to the Kinetix 6500
drive that you configured as part of your network.
Status Major Fault Unrecoverable.
Minor Fault Recoverable.
Internal State Current operational state.
Configured Displays a yes or no value that indicates whether an owner
controller configures the module who is connected to it.
Once you configure a module, it stays configured until you reset,
cycle power, or if the owner drops connection to the module.
Owned Displays a yes or no value that indicates whether an owner
controller is connected to the module.
Module Identity Match
For the display to Match, the following must agree:
« Vendor
« Module Type, the combination of Product Type and Product
Code for a particular Vendor
« Major Revision
+ Mismatch
The values that are returned from the module do not match what
appears in the General tab.
This field does not consider the Electronic Keying or Minor
Revision selections for the module that were specified on the
General tab.
Refresh Gathers updated data from the module.
Reset Module Resets a module to the power-up state by emulating a power cycle.

« Amodule reset causes all connections to or through the module to be closed, and this
condition can result in loss of control.
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Internet Protocol Tab

The Internet Protocol tab lets you configure EtherNet/IP settings. You must be
online to configure EtherNet/IP settings. These settings appear dimmed when
you are offline. They also appear dimmed when you are online and there isa
module mismatch or a communication error occurs. BOOTP or DHCP is not
supported.

If you use the switches on the module to set the EtherNet/IP address, the IP is
set automatically. If the module does not support setting the IP address via
switches, this option does not display.

You can disable IP settings set by switches on the module. Change the switch
settings on the module and then reset the module either by cycling power to
the module or by clicking Reset on the Module Info tab.

Figure 101 - Internet Protocol

] Module Properties: ENET_2 (2094-END2D-MD1-51 2.001) [l B )

‘ General I Connection | Time Sync I Module Info | Intemet Protocol I Port Corfiguration | Netwark I Associated Axes | Power | Digl.4.].*

Internet Protocol [IP] Settings
IP settings can be manually configured or can be automatically configured
if the network supports this capability

Manually configure IP settings

Obtain IP settings automatically using BOOTP

Obtain IP ssttings automatically using DHCP
(@) IP settings set by switches on the module

IP Settings Configuration

Physical Module IP Address: 192 . 168 . 1 . 21 Subnet Mask: 255 .255 . 255 . O
Gateway Address: 0 0 0 0

Domain Name: Primary DNS Server 0.0 0 0
Address:

Host Mame: Secondary DNS 0.0 o -

Server Address:

Befresh communication Set ]
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Table 51 - Module Properties: Internet Protocol Tab Descriptions

Parameter

Description

Physical Module IP Address

Displays physical IP address of the module or, if you selected to configure the IP
settings manually, enter a valid physical module IP address. See the IP address
for valid values.

« The Physical Module IP Address appears dimmed and has no value when you
are offline or online with a module mismatch or a communication error
occurs.

« The Physical Module IP Address also appears dimmed when you set the IP
address by using the switches on the module.
If you enter a physical module IP address that mismatches the IP address on the
General tab, a warning message with IP address from the General tab appears.
The warning message does not display when you are offline or online and a
module mismatch or communication error occurs. You can click Copy IP address
from the General tab so that the Physical Module IP Address matches the IP
address on the General tab.
It appears only when you choose to configure the IP settings manually and
when there is a mismatch between the IP address in the physical module and
the IP address that is entered on the General tab.

Subnet Mask

Displays the subnet mask of the module or, if you selected to configure the IP
settings manually, enter a valid subnet mask.

« The Subnet Mask appears dimmed and is blank when you are offline or
online and a module mismatch or communication error occurs.

« The Subnet Mask appears dimmed when the module supports the option to
set the IP address by using the switches and you choose to set the IP address
with the switches.

Gateway Address

Displays the gateway IP address of the module or, if you selected to configure
the IP settings manually, enter a valid gateway address.

+ The Gateway Address appears dimmed and is blank when you are offline or
online and a module mismatch or communication error occurs.

« The Gateway Address appears dimmed when the module supports the
option to set the IP address by using the switches and you choose to set the
IP address with the switches on the module.

Domain Name

Displays the domain name of the module or to configure the IP settings
manually, enter a valid domain name. See Domain Name for valid values for the
domain name.

« The Domain Name appears only if the module supports a domain name. It
appears dimmed and is blank when you are offline or online and a module
mismatch or communication error occurs.

+ The Domain Name appears dimmed when the module supports the option
to set the IP address by using the switches and when you choose to set the IP
address by using the switches on the module.

Host Name

Displays the host name of the module or, enter a valid host name. A warning
message appears when the host name in the physical module does not match
the host name on the General tab. Make sure that the host name entered here
matches the host name on the General tab and click Set.

The Host Name appears only if the module supports a host name. It appears
dimmed and is blank when you are offline or online and a module mismatch or
communication error has occurred.

Primary DNS Server Address

Displays the primary DNS server IP address of the module or, if you selected to
configure the IP settings manually, enter a valid primary DNS server address.

« The Primary DNS Server Address appears only if the module supports a
primary DNS server address. It appears dimmed and is blank when you are
offline or online and a module mismatch or communication error occurs.

« The Primary DNS Server Address appears dimmed when the module
supports the option to set the IP address by using the switches that you
choose to set the IP address by using the switches on the module.
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Table 51 - Module Properties: Internet Protocol Tab Descriptions

Parameter Description

Secondary DNS Server Address Displays the secondary DNS server IP address of the module or, if you selected to
configure the IP settings manually, enter a valid secondary DNS server address.
The Secondary DNS Server Address appears only if the module supports a
secondary DNS server address. It appears dimmed and is blank when you are
offline online and a module mismatch or communication error occurs.

The Secondary DNS Server Address appears dimmed when the module supports
the option to set the IP address by using the switches on the module you choose
to set the IP address by using the switches.

Refresh Communication Appears when communication with the module has failed. Click Refresh
communication to attempt to refresh communication.

Set Commits modifications to the module.

Set appears dimmed when you are offline or online and a module mismatch or
communication error has occurred.

Port Configuration Tab

By enabling Auto-negotiate, the communication between communication
modules and drives is automatic.

Figure 102 - Auto-Negotiate Enabled

7| Module Properties: ENET_2 (2094-EN02D-M01-51 2.001) =N ===
General I Connection I Time Sync I Module Info | Intemet Protocol | Part Configuration | Netwaork | Associated Axes I Power | Dig|-)*
Port | Enable | Link Status | U2 Speed Duplex et
Negotiate | Selected| Current | Selected | Current | Diagnostics
1 Active v =]/ 100 Mbps =[Full ]
2 Inactive [v] »| 10 Mbps || Half |
Refresh communication Set «

Status: Running Cancel Apply Help

IMPORTANT  You must reset the drive to use the new settings. When you reset the drive, it
causes a loss of connection and motion stops. The drive is in the STOPPED
state.
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If you click ... Port Diagnostics, you see the values for the Interface and Media

Counters.
Port Diagnostics - Port: 1 - . Iéj
Interface Counters Media Counters
Octets Inbound: 376732452 Alignmert Emors: ]
Octets Outbound 345763391 FCS Emors ]
Unicast Packets Inbound 3531336 Single Collisions ]
Unicast Packets Outbound: 3531329 Multiple Collisions: 0
Non-unicast Packets Inbound 17587 SQE Test Emors: 0
Non-unicast Packets Outbound 323 Defemed Transmissions: 0
Packets Discarded Inbound: 0 Late Collisions: 0
Packets Discarded Outbound 0 Excessive Collisions 0
Packets With Emors Inbound: 1] MAC Transmit Emors: ]
Packets With Emors Outbound 0 MAC Receive Emors: 0
Unknown Protocol Camier Sense: 0
Packets Inbound 0 Frame Too Long: 0
Reset Counters | €
Close ] I Help

Table 52 - Module Properties: Port Configuration Tab Descriptions

Parameter Description
Port Port name.
Enable Enabled state of the port or check to enable the port.

Enable appears dimmed when you are offline or online and a module mismatch
or communication error has occurred.

Link Status Displays the link status as Inactive (port is inactive) or Active (port is active).

Link Status appears dimmed when you are offline or online and a module
mismatch or communication error has occurred.

Auto-Negotiate Displays the port’s auto-negotiate status.

« (Check Auto-Negotiate to enable the module to negotiate the speed and
duplex of the port automatically.

«(lear the Auto-Negotiate checkbox to set the speed and duplex of the port
manually.

« Auto-Negotiate appears dimmed and checked when the port and duplex of
the module cannot be specified manually.

«Auto-Negotiate appears dimmed and unchecked when module specifies the
speed and duplex of the port.

Auto-Negotiate is unchecked and appears dimmed when you are offline,

online, and Enable is unchecked, or online and a module mismatch or

communication error has occurred.

Selected Speed Displays the selected speed of the port if Auto-Negotiate is unchecked. You can
also select the speed of the port.

Valid speeds:

« 10 Mbps

+ 100 Mbps

+ 1000 Mbps

Selected Speed appears dimmed and has no value if either of the following
occurs:

« You are offline

« Online and Enable is unchecked

« Online and Auto-Negotiate is checked

+ Online and Auto-Negotiate appears dimmed

+ Online and a module mismatch or communication error has occurred
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Table 52 - Module Properties: Port Configuration Tab Descriptions

Parameter

Description

Current Speed

Displays the current speed of the port.

Current Speed has no value when you are offline, online, and Enable is
unchecked, online and a module mismatch, or communication error has
occurred.

Selected Duplex

Displays the selected duplex of the port if Auto-Negotiate is unchecked. You can
select the duplex of the port. Valid duplexes are Half and Full.

Selected Duplex appears dimmed and has no value if either of the following
occurs:

+ You are offline or online and Enable is unchecked

+ Online and Auto-Negotiate is checked

« Online and Auto-Negotiate appears dimmed

« Online and a module mismatch or communication error has occurred

Current Duplex

Displays the current duplex of the port.

Current Duplex is blank when you are offline, online, and Enable is unchecked,
online and a module mismatch, or communication error has occurred.

Port Diagnostics

Port Diagnostics appears dimmed when you are offline, online, and Enable is
unchecked, online and a module mismatch, or communication error has
occurred.

Reset Module

A reset module message appears, which states that the module must be reset
before the modifications take effect. After you modify either:

+ Auto-Negotiate state

« Selected Speed

« Selected Duplex configuration values

If you click Reset Module, it initiates a reset operation on the module, which
returns the module to its power-up state by emulating the cycling of power.

Refresh Communication

Appears when communication with the module has failed. When you click
Refresh communication, an attempt is made to refresh communication with the
module.

Set Commits your modifications.
Set appears dimmed when you are offline or online and a module mismatch or
communication error has occurred or there are no pending edits on the tab.
Apply Accepts and applies your edits on any tab and you can continue configuring.

When you click Apply or OK, the information is automatically sent to the
controller. The controller tries to send the information to the module, if the
connection of the module is not inhibited.
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Network Tab

The Network tab provides you the network information for the port.

TIP  The Network tab does not exist on the module properties of the
PowerFlex 755 or Kinetix 350 drives.

Figure 103 - Network Tab

# | Module Properties: ENET_2 (2094-EN02D-M01-51 2.001) =8(EcE ==
‘ Module Info I Intemet Protocol I Port Corfiguration | Networke |Assauated Aues | Power I Digital Input I Mation Diagnosticsl 0 S
Network Topology: Linear Star
Network Status: Normal

Refresh communication.

Table 53 - Module Properties: Network Tab Descriptions

Parameter Description

Network Topology Displays the current network topology as either Linear/Star or Ring.

Network Topology has no value when offline, online and a module mismatch or
communication error has occurred.

Network Status Displays the current network status as either of the following occurs:
+ Normal

« Ring Fault

« Unexpected Loop Detected

Network Status has no value when offline, online and a module mismatch or
communication error has occurred.

Active Ring Supervisor If the network topology is operating in a Ring mode, it displays the IP Address or
MAC Address of the Active Ring Supervisor.

Active Ring Supervisor appears dimmed if either of the following:

« Offline

+ Online and a module mismatch or communication error has occurred

« The network topology is not operating in a Ring mode

Active Supervisor Precedence | If the network topology is operating in a Ring mode, it displays the precedence of
the Active Ring Supervisor.

Active Supervisor Precedence appears dimmed if either of the following:

« Offline

+ Online and a module mismatch or communication error has occurred

« The network topology is not operating in a Ring mode

Enable Supervisor Mode Displays the Supervisor mode of the module or, checks for the module to be
configured as a supervisor on the network.

Enable Supervisor mode appears dimmed if either of the following:

« Offline

« Online and a module mismatch or communication error has occurred
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Table 53 - Module Properties: Network Tab Descriptions

Parameter Description
Ring Faults Detected When the module is configured as a ring supervisor on the network, it displays the
number of times that the Ring detects a ring fault.
Ring Faults Detected has no value if either of the following occurs:
« Offline
+ Online and a module mismatch or communication error has occurred
« The module is not configured as a ring supervisor
Reset Counter When the module is configured as a ring supervisor on the network, click Reset
Counter to reset the ring fault count of the module to zero.
Reset Counter appears dimmed if either of the following occurs:
« Offline
+ Online and a module mismatch or communication error has occurred
« The module is not configured as a ring supervisor
Supervisor Status When the module is configured as a ring supervisor on the network, it displays the
ring supervisor status of the module as the following:
« Active, the module is the Active Ring Supervisor
« Back up, the module is the back-up ring supervisor
« (Cannot support current Beacon Interval or timeout, the module cannot support
either the beacon interval or timeout values of the current Active Ring
Supervisor
Supervisor Status has no value if either of the following occurs:
« Offline
+ Online and a module mismatch or communication error has occurred
« The module is not configured as a ring supervisor
Ring Fault Last Active Node on Port 1
When the module is the Active Ring Supervisor on the network, it displays the IP
Address or MAC Address of the last active node on Port 1if a ring fault has occurred.
Last Active Node on Port 1is not displayed if either of the following occurs:
« Offline
« Online and a module mismatch or communication error has occurred
+ Online and the module is not a ring supervisor
+ Online and the module is not the Active Ring Supervisor
Last Active Node on Port 2
When the module is the Active Ring Supervisor on the network, it displays the IP
Address or MAC Address for the last active node on Port 2 if a ring fault has
occurred.
Last Active Node on Port 2 is not displayed if either of the following occurs:
« Offline
+ Online and a module mismatch or communication error has occurred
« Online and the module is not configured as a ring supervisor
+ Online and the module is not the Active Ring Supervisor
Verify Fault Location Verify Fault Location causes the active ring supervisor to verify the last node fault
location on port 1and port 2 of the module. The last fault location that has
occurred continues to display until you verify the fault.
Verify Fault Location is not displayed if either of the following occurs:
« Offline
+ Online and a module mismatch or communication error has occurred
« Online and the module is not configured as a ring supervisor
« Online and the module is not the Active Ring Supervisor
Status When the module is the Active Ring Supervisor on the network, Status displays the

ring fault condition on the network as either of the following occurs:

« Partial Network Fault

« Rapid Fault/Restore Cycles

Status is not displayed if either of the following occurs:

- Offline

+ Online and a module mismatch or communication error has occurred

« Online and the module is not configured as a ring supervisor

« Online and the module is not the Active Ring Supervisor

« Thering fault condition is not Partial Network Fault or Rapid Fault/Restore
Cycles
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Table 53 - Module Properties: Network Tab Descriptions

Parameter Description

Clear Fault (lear Fault causes the Active Ring Supervisor to clear the Rapid Faults/Restore
(ycles fault.
(lear Fault is not displayed if either of the following occurs:
« Offline

+ Online and a module mismatch or communication error has occurred
« Online and the module is not configured as a ring supervisor

+ Online and the module is not the Active Ring Supervisor

« The ring fault condition is not Rapid Fault/Restore Cycles

Advanced Configure advanced network properties.

Advanced appears dimmed if either of the following occurs:
« Offline
« Online and a module mismatch or communication error has occurred

Refresh Communication Refresh communication appears when communication with the module has failed.
Refresh communication attempts to refresh communication with the module.

Apply When you click Apply or OK, the information is automatically sent to the controller
if either of the following occurs:

« You are online in Program, Remote Program, or Remote Run mode

« This controller is the owner controller

« You have changed the configuration of the module in the software

The controller tries to send the information to the module (if the connection of the
module is not inhibited). If you do not click Apply, your changes are not sent to the
controller.
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Associated Axes Tab

The Associated Axes tab provides different functions depending on the drive
you are configuring.

Kinetix 6500 and PowerFlex 755 Drives

For the Kinetix 6500 and PowerFlex 755 drives, use the Associated Axes tab to
do the following:

e Associate an axis from a list of axis tags.
o Create axis tags.

o Choose the Motor Feedback Device.

e Choose the Load Feedback Device.

o Choose the Master Feedback Device.

Each Kinetix 6500 drive module can have one full axis and one half axis. You
assign the full (primary) axis as Axis 1: the (half) secondary axis as Axis 2. If
you change the listed properties of Major Revision, feedback configuration, or
power structure, the axis association is removed.

TIP  Only the Kinetix 6500 drive supports a half axis.

When you remove an association, either when you change the module
definition or select another axis, this action causes the following to be reset:

e Association in the axis
e References to motors in the axis
e References to feedback devices in the axis

e Access the Axis Property category dialog boxes
PowerFlex 527 Drive

For the PowerFlex 527, use the Associated Axes tab to do the following:
e Associate an axis from a list of axis tags.

o Create axis tags.

Kinetix 350 Drive

For the Kinetix 350, use the Associated Axes tab to do the following:

e Associate an axis from a list of axis tags.

o Create axis tags.
Each drive module can have one full axis. If you change the Major Revision
module property of the drive, you remove the axis association. The feedback

configuration and power structure module properties are fixed.

When you remove an association, when you change the module definition or
select another axis, this action causes the following to be reset:
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e Association in the axis.
e References to motors in the axis.

e References to feedback devices in the axis.

Access the Axis Property category dialog boxes.

Kinetix 5500 Drive

e Associate an axis from a list of axis tags.

o Create axis tags.

Each drive module can have one full axis. If you change the Major Revision
module property of the drive, you remove the axis association. The feedback
configuration and power structure module properties are fixed.

When you remove an association, when you change the module definition or
select another axis, this action causes the following to be reset:

e Association in the axis.
e References to motors in the axis.
e References to feedback devices in the axis.

e Access the Axis Property category dialog boxes.
Kinetix 5700 Drive

For the Kinetix 5700 Inverter modules, use the Associated Axes tab to do the
following:

e Associate an axis from a list of axis tags.
o Create axis tags.

e Choose the Motor Feedback Device.

o Choose the Load Feedback Device.

o Choose the Master Feedback Device.

Each Kinetix K5700 single-axis inverter can have one full axis and one half
axis. Each Kinetix K5700 dual-axis inverter can have two pairs of this
configuration:

e Instance 1 and 2, one full axis and one half axis

e Instance 3 and 4, second full axis and a second half axis

You assign the full (primary) axis as Axis 1: the (half) secondary axis as Axis 2,
and for dual-axis inverters you assign the second full axis as Axis.3, and the
second (half) secondary axis as Axis4. If you change the listed properties of
Major Revision, feedback configuration, or power structure, the axis
association is removed.

When you remove an association, when you change the module definition or
select another axis, this action causes the following to be reset:

e Association in the axis.

e References to motors in the axis.
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e References to feedback devices in the axis.

o Access the Axis Property category dialog boxes.

Figure 104 - Associated Axes Tab

Table 54 - Module Properties: Associated Axis Tab Descriptions

7| Module Properties: Local (2094-EN02D-MO1-51 2.001) =N e ==
| General | Connection I Time Sync | Module Info I Intemet Protocol | Port Corfiguration | Network | Associated Axes I Power I Dig| 4 [+
Ao 1: [mas_to1 - [ [mewaxs... |
Motor Feedback Device: Motor Feedback Port
Load Feedback Device: [<nona> ']
Axis 2 (Auxiliary Axis): [<”U”E> '] [ Mew AXIS...
Master Feedback Device: [<none> - ]

Parameter Description

Axis 1 Select the AXIS_CIP_DRIVE axis tag that you want to be associated as the full axis for
the drive module.

Axis 2 Select the axis that you want to be the half axis, if needed.

New Axis Opens the New Tag dialog box where you can create an AXIS_CIP_DRIVE axis.

Motor Feedback Device The motor feedback device is set to Motor Feedback Port and cannot be changed.

Load Feedback Device Click to select the port for the physical feedback device that is used by Axis 1 load
feedback.
Aux Feedback Port

Master Feedback Device Choose the port for the physical feedback device that is used by Axis 2 master
feedback.

Figure 105 - Associated Axes Tab for the Kinetix 5500 Drive

Figure 106 - Associated Axes Tab for the Kinetix 350 Drive

% | Module Properties: Lacal (2188-H025-ERS 2.001) =N Ech ==
| General | Connection I Time Sync | Module Info | Intemet Protocol | Port Configuration I Metwarl ‘ Associated Axes | Power | Mo ¢ |
Axs 1: [2x_crP_v1_on_kssoo o) [ [rewads... |
Motor Feedback Device: Motor Feedback Port

Figure 107 - Associated Axes Tab for the PowerFlex 755 Drive

7| Module Properties: Local (PowerFlex 755-EENET-CM 11.001) =N <=

| General | Connection I Time Sync | Madule Info | Intemet Protocol I Port Cnnﬁgumtinnl Associated Axes | Power | Digital Input

Axis 1: [B15_PF755 =) ] [ mew s
Motor Feedback Device: [Purt 4 Channel A V]
Load Feedback Device: [Part 4 Channel B ']

# ' Module Properties: Local (2097-V33PR6-LM 1.001) =0 ===
| General I Connection I Time Sync I Module Info I Intemet Protocol | Port Configuration ‘ Associated Axes | Power | Motion Diagnostics
Axis 1 [B15K350 v [ [Newass... |
Motor Feedback Device: Motor Feedback Port
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Figure 108 - Associated Axes Tab for the PowerFlex 527 Drive

5| Module Properties: UM_EN2T {PowerFlex 527-5TO CIP Safety 1.001) =2 EoN =

| General | Connection [ Safety [ Time Sync [ Module Info | Intemet Protocol | Port Configuration | Network | Associated Axes | Pol + [

Axis 1.

Motor Feedback Device:

[Axis_l '] E] [NEWA}GS... ]

Motor Feedback Port

Figure 109 - Associated Axes Tab for the 5700 Drive and Dual-axis Inverter 1

Axis 1
Motor Feedback Device:

Load Feedback Device:

s 2 (Auxiliary Axis):

Axis 3:
Motor Feedback Device:

Load Feedback Device:

Axis 4 (Auxiliary Axis):

& | Module Properties: Local (2198-D006-ERS3 3.001) =0 R ===
General | Connection | Time Syne | Module Info | Intemet Frotocel | Port Configuration | Netwerk | Asscciated Axes | Power [ Dig ¢ [+
[as_1_Dax o) ) [wewas... |
D5L Feedback 1 Port -
<none: -
[2xis_2_aux DAL v L) [mew as...

Master Feedbadk Device:

Master Feedback Device:

Universal Feedback 1Port -

[2xs_3_pa1 =) [ [em ..
DSL Feedback 2 Port -
<none > e
[ads_4_aux DAL o L) [ mew ...

Universal Feedback 2 Port -

Status: Offline

0K Cancel Apply Help

Table 55 - Module Properties: Associated Axis Tab Descriptions

Parameter Description

Axis 1 Select the AXIS_CIP_DRIVE axis tag that you want to be associated as the full axis for
the drive module.

Motor Feedback Device Allows selection of the Motor feedback device for Axis 1.
Selections: [DSL Feedback Port, Universal Feedback Port 1]

Load Feedback Device Allows selection of the Load feedback device for Axis 1.

Selections: [DSL Feedback Port, Universal Feedback Port 1]

Axis 2 (Auxiliary Axis)

Select the axis that you want to be the half axis, if needed.

Master Feedback Device

Allows the selection of the Auxiliary axis feedback device.
Selections: [DSL Feedback Port, Universal Feedback Port 1]
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Figure 110 - Associated Axes Tab for the 5700 Drive and Dual-axis Inverter 2

| Module Properties: Local (2198-D006-ERS3 3.001)

=llo =)

| General | Connection | Time Syne | Medule Info | Intemet Frotocal | Pert Configuration | Netwerk | Associated Awes | Power | Digl ¢ [

Axis 1:
Motor Feedback Device:

Load Feedback Device:

[2is_11_DAT Motor_andLoad

=) L) [rewmss.. |
DSL Feedbadk 1Port -
Uriversal Feedback 1 Port -

fuds 2 (Aundliary Aods): [snone> =) [ [mew ...
fuds 3: [none> =] [ [Newmds...
Motor Feedback Device: DSL Feedbak 2 Port -
A 4 (Audlary Axis): [<none> <) [ [ mew ...
Master Feedback Device: Uriversal Feedback 2 Port -
Sets: Offine = =

For more information about how to associate an axis, see Associate Axes and
Drives on page 33 for the Kinetix drives and Configure the Associated Axis

and Control Mode on page 103 for the PowerFlex 755 drive.

Power Tab

The parameters that display on this tab is different depending on the drive you
are configuring, even within a drive family. It varies based on the Power

Structure you select.

Figure 111 - Power Tab for the PowerFlex 755 Drive

| General* I Connection I Time Sync I Module Info | Intemet Protocal I Port Corfiguration I Associated Axes | Power | Digital Input | * | *

(atalog Number

Power Structure:

Regenerative Power Limit:

Bus Regulator Action:
Shunt Regulator Resistor Type:

External Shunt:
External Shunt Resistance:
External Shunt Power:

External Shunt Pulse Power:

240V, 4.2A, Normal Duty, Standard

P 20G...5402

-50.000 % Regulator Rated

[Shunt Regulator

4

(7 External @) Internal

<none:

79.000 | Ohms
0.1000 | Kiowatts

2,000 | Kilowatts
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Figure 112 - Power Tab for the PowerFlex 527 Drive

# | Module Properties: UM_ENZT (PowerFlex 527-STO CIP Safety 1.001)

L= lie ==

Connection | Safety | Time Sync | Module Info | Intemet Protocol | Port Corfiguration | Netwark |Assodated Axesl Power | Digit| ¢ | *

PWM Freguency:

Catalog Number i

Bus Regulator Action:

External Shunt:

External Shunt Power:

Regenerative Power Limit:

Shunt Regulator Resistor Type:

External Shunt Resistance:

Pawer Structure: 25CV-2P5
1P 110V 2,54 O.4kW

[4Khz

)

100.000 = Regulator Rated

[Adjustab\e Frequency

)

External (@) Internal
<none>

0 | Ohms

Kilowatts

External Shunt Pulse Power: 0 | Kilowatts

Figure 113 - Power Tab for the Kinetix 6500 Drive

7 Module Properties: Local (2094-EN02D-M01-51 2.001)

Lo ==

‘ Genersl IConnedion | Time Sync | Module Info | Intemet Protocal | Port Configuration | Netwark | Associated P«es| PDWETI Dig/ * | *

Catalog Number i

Figure 114 - Power Tab for the Kinetix 5500 Drive

Power Structure: 2094-AC09-M02-M
Kinetix 6500, 230V AC, IAM, 6kW PS, 10.64
Bus Regulator Action: Shunt Regulator -
shunt Regulator Resistor Type: (0) External @ Internal
External Shunt: <none
Bus Capacitance: 0.000 pf

B | New Module

==

General* | Connection | Time Sync I Madule Infa I Intemet Protocol | Port Configuration | MNetwork I Associated Axes ‘ Power m i uks

Catalog Number ]
Voltage:

AC Input Phasing:
Bus Configuration:
Bug Sharing Group:
Bus Regulator Action:
Shunt Regulator Resistor Type:

External Shunt:

2198-HO08-ERS

Kinetix 5500, 2.54, 135-523 Volt, Safe Torque OFff Drive

[400-480 vac

)

[Three Phase

-

[Shared DC

-

[Group 1

-

[Shunt Regulator

)

() External @) Internal

<none

Figure 115 - Power Tab for the Kinetix 350 Drive

=

B ' New Module

L)

| General” I Connection I Time Sync I Module Info I Intemet Protocal I Port Configuration I Associated Axes | Power | Mation Diagn * | *

Power Structure:

Bus Regulator Action:

oeTIERE M Catalog Number
Kinetix 350, 8A, 240V, Integral Filter 9

[Shunt Regulator - ]

Table 56 - Module Properties: Power Tab Descriptions

Parameter

Description

Power Structure

Displays the drive catalog number and the drive power rating.

AClInput Phasing

Specify the ACinput phasing.
Valid values are 3 Phase and Single Phase.

Regenerative Power Limit

Enter a negative percentage value for the regenerative power limit.
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Table 56 - Module Properties: Power Tab Descriptions

Parameter

Description

Bus Regulator Action

Get or Set the bus regulator action to a configuration tag. Valid values include
the following:

« Disabled

« Shunt Regulator

- CommonBus Follower

Shunt Regulator Resistor Type

Select either an internal or external shunt.

Shunt Regulator Resistor Type appears dimmed in online mode and when Bus
Regulator Action is disabled (set to CommonBus Follower).

The Kinetix 350 drive does not support this parameter.

External Shunt

These external shunt values are enabled when the Shunt Regulator Resistor
Type is set to External.

If you select External for the Shunt Regulator Resistor Type, choose the external
shunt value.

Valid values include the following:

+ <none>

+ Custom

« The external shunt regulator catalog numbers

External Bus Capacitance
Kinetix 6500 Drive

Kinetix 350 and Kinetix 5500 do
not support this parameter

When Bus Regulator Action is set to Shunt Regulator or CommonBus Follower,
enter the External Bus Capacitance in pf.

External Bus Capacitance is enabled when the Bus Regulator Action is set to
Disabled or Shunt Regulator.

The type of drive you are configuring determines valid values. The value that
you enter is validated when you click OK. You receive an error message if the
value is over or under the valid range for the drive.

External Shunt Resistance

PowerFlex 755 Drive

External Shunt Power

PowerFlex 755 Drive

External Shunt Pulse Power

PowerFlex 755 Drive

You can change the overload and voltage limits when you are offline. You
cannot change settings while online but the values are displayed.

Figure 116 - Kinetix 6500 Online Display of the Advanced Limits Dialog Box

-

Advanced User Limits

Converter Thermal Overload Limit:
Bus Regulator Thermal Overload Limit:

Bus Under Voltage Limit:

Figure 117 - Kinetix 5500 Offline Display of the Advanced Limits Dialog Box

-

Advanced User Limits

=x=)

Converter Thermal Overload Limit:
Bus Regulator Thermal Overload Limit:

Bus Under Voltage Limit:
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Figure 118 - PowerFlex 755 Offline Display of the Advanced Limits Dialog Box

Advanced User Limits ﬁ‘
Bus Under Voltage Limit: 65.000 | 2
Cox ] o] [Lwe

———————
Figure 119 - PowerFlex 527 Offline Display of the Advance Limits Dialog Box
Advanced User Limits —— L&r

Bus Under Voltage Limit: 65.000 =g
[ OK ] I Cancel J { Help

The Kinetix 350 drive does not have an Advanced Limits dialog box.
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Digital Input Tab

Use the Digital Input tab to enter digital input values for the drive module.
These offline displays are the default values for the Kinetix 6500 and
PowerFlex 755 Ethernet drives. The appearance of the Digital Input tabs of the
PowerFlex 755 drives can vary dependent upon the peripheral device
configuration. The Kinetix 350 drive does not have a Digital Input tab.

Figure 120 - Digital Input Tab for the Kinetix 5500 Drive

7] Module Properties: Blank_enet_1 (2198-H008-ERS2 3.001) =0 =R
| Connection | Time Sync I Module Info I Intemet Protocol I Port Configuration I Network | Associated Axes | Pawer‘ Digital Input™ |+ | +
Axis: 1 -
Axis Name: <nane:>
Digital Input 1: Unassigned -
assigned
Home: k
Registration 1
Registration 2
Positive Overtravel
Negative Overtravel
Home & Registration 1

Table 57 - Module Properties: Kinetix 5500 Digital Input Tab Descriptions

Parameter Description
Digital Input 1 Choose one of these values for Digital Input 1and 2:
Digital Input 2 « Unassigned

« Enable

+ Home

+ Registration 1

« Registration 2

« Positive Overtravel

+ Negative Overtravel

+ Home & Registration 1

Figure 121 - Digital Input Tab for the Kinetix 5700 Drive

# '/ Module Properties: Blank_enet_1 (2198-D006-ERS3 4.001) =N = =
|'ﬂme Sync | Madule Info | Intemat Protocol I Port Corfiguration I Network | Associated Axes I Powerl Digital Input™ | Motion Diag * | *
Axis: 1 -
Axis Name: <none
Digital Input 2: hTE' A
Digital Input 3: iame

Registration 1
- . Registration 2

Digital Input 4 Positive Overtravel
Megative Overtravel
Regeneration OK

Bus Capacitor OK

Shunt Thermal Switch OK
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Table 58 - Module Properties: Kinetix 5700 Digital Input Tab Descriptions

Parameter Description

Digital Input 1 Choose one of these values for Digital Input 1and 2:
Digital Input 2 «Unassigned

Digital Input 3 « Enable

Digital Input 4 + Home

+ Registration 1

« Registration 2

« Positive Overtravel

« Negative Overtravel

« Regeneration OK

« Bus Capacitor 0K

« Shunt Thermal Switch 0K

Figure 122 - Digital Input Tab for the Kinetix 6500 Drive

=] Module Properties: Local (2094-EN02D-MO1-S1 2,001) (=R (ECR ===

|Connect|on IT\me Sync | Module Info | Intemnet Protocol | Port Configuration | Netwark IAssoc:ated Aues | Power‘ Digital Input | ¢ | »

Digital Input 1: F
Digital Input 2: Homeiv
Digital Input 3:  |Registration 1 -
Digital Input 4: | Registration 2 -

Table 59 - Module Properties: Kinetix 6500 Digital Input Tab Descriptions

Parameter Description

Digital Input 1 Choose one of these values for Digital Input 1, 2, 3, and 4:
Digital Input 2 « Unassigned

Digital Input 3 + Enable

Digital Input 4 + Home

« Registration 1

« Registration 2

+ Positive Overtravel
+ Negative Overtravel
« Regeneration OK

Figure 123 - Digital Input Tab for the PowerFlex 755 Drive

| Module Properties: Local (PowerFlex755-EENET-CM 11.001) ==
| General | connection | Time Sync | Module Info | Intemet Protocal | Port Configuration | Associated Axes | Power | Digtal Input ||«

Unassigned
Enable

Table 60 - Module Properties: PowerFlex 755 Digital Input Tab Descriptions

Parameter Description

Digital Input 1 Choose one of these values for Digital Input 1:
« Unassigned
- Enable
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Figure 124 - Digital Inputs Tab for the PowerFlex 755 Drive with Digital I/0 Peripheral Device

# Module Properties: Blank_enet_1 (PowerFlex 755-EENET-CM 12.001)

=8

o u
Axis Name: CIP_K&5K

Digital Input 1: Unassigned -
Digital Input 2: Unassigned -
Digital Input 3: Unassigned -
Digital Input 4: Unassigned -
Digital Input 5: Unassigned -
Digital Input &: Unassigned -
Digital Input 7: m
Digital Input 8: Unassigned -

Connection | Time Sync | Module Info | Intemet Protocal | Port Configuration | Associated Axes | Power | Digital Inputs | Digital Qi ¢ |

Figure 125 - PowerFlex 755 with Digital I/0 Peripheral Device Module Properties: Digital

Inputs Tab Description

Parameter Description

Digital Input 1 Choose one of these values for Digital Input 1:
+ Unassigned
- Enable

Digital Input 2 Choose one of these values for Digital Input 2, 3,4, 5,6,and 7:

Digital Input 3 - Unassigned

Digital Input 4 + Positive Overtravel

Digital Input 5 +Negative Overtravel

L + Regeneration OK

Digital Input 6

Digital Input 7 * Pre-Charge OK

Digital Input 8 Choose one of these values for Digital Input 8:

« Unassigned

« Motor Thermostat OK

Table 61 - PowerFlex 527 Module Properties: Digital Input Tab Descriptions

Parameter Description

Digital Input 1 Choose one of these values for Digital Input 1, 2, 3, and 4:
Digital Input 2 « Unassigned

Digital Input 3 . Enabl%)

Digital Input 4 + Home

. Registrationl(”
. Registrationz(”
« Positive Overtravel
« Negative Overtravel

(1) Home, Registration 1, and Registration 2 are only available for Digital Input 1 and Digital Input 2.

Digital Outputs Tab

Use the Digital Outputs tab to enter digital output values for the drive module.
The Digital Outputs tab applies only to PowerFlex 755 drives that are
configured with a Digital I/O card as a peripheral device. The appearance of
the Digital Outputs tab can vary dependent upon the peripheral device

configuration.
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Figure 126 - Digital Outputs Tab for the PowerFlex 755 Drive

5| Module Properties: Blank_enet 1 (PowerFlex 755-EENET-CM 12.001)

(= (sl

Time Sync | Module Info | Intemet Protacal | Port Configuration | Associated Axes | Power | Digtal Inputs | Digital Outputs | Motio) ¢ | »

Axis:

Axis Name:

Digital Qutput 1:

Digital Qutput 2:

b_vj

CIP_Ka5K

Unassigned -
Unassigned -

Table 62 - PowerFlex 755 Module Properties: Digital Outputs Tab Descriptions

Parameter

Description

Digital Output 1

Choose one of these values for Digital Input 1:
« Unassigned

- (Contactor Enable

+ Mechanical Brake Engage

Digital Output 2

Choose one of these values for Digital Output 2:
« Unassigned
- Contactor Enable

Motion Diagnostics Tab

When online, the Motion Diagnostics tab displays basic connection

information that is related to the Motion Ethernet packet transmission rates.
You can also go to the Transmissions statics section of the Motion Diagnostics
tab to view Lost and Late transmissions and Timing Statistics. No values

338

display during these conditions:
e Offline mode

¢ No axis is assigned to the module

Figure 127 - Motion Diagnostics Tab

| Module Properties: ENET_2 (2094-ENO2D-MO01-51 2.001)

[E=5 S ==

Module Info | Intemet Protocol | Port Configuration | Network | Associated fxes | Power

Coarse Update Period. 2000 s

Connection Size
Controller to Drive: 44 hytes
Drive to Controller: 36 hytes

Lost Transmissions Late Transmissions
Controller To Drive 0 Controller To Drive:
Drive To Controller: 0 Drive To Controller:

[ Enable Transmission Timing Statistics

Reset Transmission Statistics | e

Digital Input | Metion Diagnostics o>

Table 63 - Module Properties: Motion Diagnostics Tab Descriptions

Parameter Description

Course Update Period

Displays the associated motion group Base Update Period.
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Table 63 - Module Properties: Motion Diagnostics Tab Descriptions

Parameter Description

Controller to Drive Displays the current size of the CIP connection to the drive.

Drive to Controller Displays the current size of the CIP connection from the drive.

Enable Transmission View data on Lost and Late transmissions and Timing Statistics.

Timing Statistics The default is unchecked, which means timing statistics do not display in the

Transmission Statistics section. If you check this box, the Transmission Statistic

information displays.

« You can improve performance by not checking this box, which limits the amount of
diagnostic data that appears on the Transmission Statistics section.

+ Enable Transmission Timing Statistics appears dimmed in Hard Run mode.

- Transmission Statistics appears dimmed in offline mode or when a connection error
exists.

Figure 128 - Transmission Timing Statistics Section

Lost Transmissions Late Transmissions
Controller To Drive: 1] Contraller To Drive: 1]
Drive To Controller: 1] Drive To Controller: 0

Enable Transmission Timing Statistics

Reset Transmission Statistics | «
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Notes:
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Parameter Dialog-Box

Listings

Parameter Group Dialog Boxes

This appendix describes the parameter group dialog-boxes. You can access all
parameters that are associated with each category dialog box by clicking
Parameters on the dialog box.

Topic

Page

Parameter Dialog-Box Listings

3

Each Parameter dialog-box list can contain more attributes than the associated
category dialog box. In some cases, attributes that are contained on the
Parameter List dialog box are not contained on the associated category dialog

box.

Figure 129 - Scaling Parameters

Categories:

32> Avis Properties - CIP_K6K

General
£ Motor

Model
Mator Feedback
Scaling
Folarity
Adtotune
£ Load

. Backlash
----- Postion Loop
----- Velocty Loop
----- Torque/Curent Loop

Puds State:

Manual Tune...

Motion Axis Parameters

Parameter Group Sealing -

Associated Page

Name:

[

Value

Unit

ActuatorDiameter

1.0

ActuatorDiameterUnit

Milimeter

ActuatorLead

1.0

ActuatorLeadUnit

Milimeter/Rev|

ActuatorType

<none;

ConversionConstant

1000000.0 | Wotion Counts/Position Units

LoadType

Direct Coupled Rotary

MotionResolution

1000000 | Wotion Counts/Motor Rev.

ation

Control Scaiing]

m

MotionUnit Motor Rev|
PositionScalingDeneminator 1.0 | Motor Rev
ator 1.0 | Position Units.

PositionUnits

Position Units.

PositienUnwind

1000000 | Motion Counts/Unwind Cycle

PositienUnwindDenominator

1.0 |Unwind Cycles

PositionUnwir ator 1.0 | Position Units.
From Calculato
SoftTravelLimitChecking No
SoftTravelLimithegative 0.0 | Position Units.
|| SofiTravelLimitPositive 0.0 | Position Units.

G ]

You can configure advanced parameters only on the dialog box for that group.

Not all parameters can be set on each category dialog box.

Rockwell Automation Publication MOTION-UMO03I-EN-P - June 2016

341



AppendixB  Parameter Group Dialog Boxes

This dialog box is an example of the parameters available for an axis that is
configured as a Position Loop. There are six parameters that you can set on the
Position Loop and Position Loop Parameter Group dialog-boxes.

@ Axis Properties - CIP_K6K
Categories:
Position Loop
Gains
Bandwidth: 0.0 Hertz
Integrator Bandwidth: 0.0 Hertz Click Parameters to open the
Integrator Hold: Disabled - Parameter Group listing.
Velocity Feedforward: 0.0 %
-----
Velocity Loop Limits
""" Torgue/Currert Loop Emor Tolerance: 0.0 Position Units
----- Planner
T Lock Tolerance: 0.0 Position Linits
@ Axis Properties - CIP_KGK = @
Categories:
- General Motion Axis Parameters
= Motor
‘... Model Parameter Group: Position Loop N
----- Mator Feedback
----- Scaling Name £ | Value Unit
----- Polarity PositionErrorTolerance 0.0 |Position Units
----- Autotune Positi atorBandwidth 0.0|Hz
[ Load Positi atorHold Disabled
- Backlash PositionLockTolerance 0.0 |Position Units
----- Position Loop PositionLoopBandwidth 0.0(Hz
----- Velocity Loop VelocityFeedforwardGain 0.0|%
----- Torque/Cumrent Loop
----- Planner
----- Homing
----- Actions On this dialog box, the list includes the parameters
----- Diveliarameters that are on the Position Loop dialog box and more
""" advanced parameters.
..... Sta«tus
----- Faults & Alarms
..... Tag
Name o | Value Unit I
PositionErrorTolerance 0.0 [Position Units [ Help
PositionintegratorBandwidth 0.0|Hz
PositionintegratorHold Dizabled -
PositionLockTolerance N Dizah Position Units
PositionLoopBandwidth ‘ Enabled |Hz
VelocityFeedforwardGain \ 00]%

\

On this dialog box, the list includes the parameters that are on the Position Loop
dialog box and more advanced parameters.
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Figure 130 - Frequency Control Parameters
l 2 fuis Properties - CIP_KEK =R =R

Categories:
* ;- General Motion Axis Parameters

Mator

* ... Scaling
Polarity Name o | Value Unit
Planner BreakFrequency 300 Az

Frequency Control 230.0 |Volts (RHMS)
Actions Fr Basic Volts/Hertz)

Drive Parameters MaximumFrequency 130.0 |Hz
i Parameter List It 460.0 | Volts (RMS)
i Status RunBoost 8.5 |Volts (RMS)
Faults & Alams StartBoost 3.5 |Volts (RMS)
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Notes:
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Program a Velocity Profile
and Jerk Rate

Program a Velocity Profile and Jerk Rate

This chapter describes how to program a velocity profile and jerk rate.

Topic Page
Program a Velocity Profile and Jerk Rate 345
Enter Basic Logic 357
Choose a Motion Instruction 359
Troubleshoot Axis Motion 362
Programming with the MDSC Function 370

You can use either of these motion profiles for various instructions:

¢ Trapezoidal profile for linear acceleration and deceleration

e S-curve profiles for controlled jerk

Definition of Jerk

The Jerk is the rate of change of acceleration or deceleration.

The jerk parameters apply only to S-curve profile moves that use these

instructions:

« MAJ

« MAM
« MAS
« MO

- MCS

+ MCD
« M(CM
« MM

For example, if acceleration changes from 0 to 40 mm/s® in 0.2 seconds, the

jerk is:

(40 mm/s% - 0 mm/s?) / 0.2 s = 200 mm/s°
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Choose a Profile

Consider cycle time and smoothness when you choose a profile.

If you want Choose this profile Consideration
- Fastest acceleration and deceleration | Trapezoidal Jerk doesn’t limit the acceleration and
times deceleration time:
« More flexibility in programming « The Acceleration and Deceleration rates
subsequent motion control the maximum change in Velocity.
| J | | « Your equipment and load get more stress
= than with an S-curve profile.
8 | | | | « Jerkis considered infinite and is shown as a
= vertical line.
| 1 | |
' ' ' " Time
]
& | |
| I Time
| + | Time
Smoother acceleration and deceleration | S-curve Jerk limits the acceleration and deceleration
that reduces the stress on the equipment time:
and load - Ittakes longer to accelerate and decelerate

than a trapezoidal profile.
| | | | «Ifthe instruction uses an S-curve profile,

the controller calculates acceleration,
_ | | | | deceleration, and jerk when you start the
§ instruction.
< | | | | «The controller calculates triangular
acceleration and deceleration profiles.
| | | | Time
AN o
=
L L
| | .
\/ Time
| | | |
_ | |
z
Time
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Use % of Time for the Easiest Programming of Jerk

Use % of Time to specify how much of the acceleration or deceleration time

has jerk. You don’t have to calculate actual jerk values.

Example Profile
100% of Time At 100% of Time, the acceleration or deceleration changes the entire time that the axis speeds up or slows down.
! I
| ] | I
| / ! | N L Speed
100% of Time | \/ |
| / | | |
| | '
| | I N
| | I |
| | | Jerk
| I S— | I
| | | \1\ Deceleration
P
I s I
i 1 I 100% of Time
60% of Time At 60% of Time, the acceleration or deceleration changes 60% of the time that the axis speeds up or slows down. The

acceleration or deceleration is constant for the other 40%.

60% of Time

\

\

|\D

30%

—|
40% 30%

eceleration
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Velocity Profile Effects

This table summarizes the differences between profiles.

Profile ACC/DEC Motor Priority of Control

Type Time Stress Highest to Lowest

Trapezoidal Fastest Worst Acc/Dec Velocity Position

S-curve 2X Slower Best Jerk Acc/Dec Velocity Position
Jerk Rate Calculation

348

Accel Jerk (Units/Sec%) =

If the instruction uses or changes an S-curve profile, the controller calculates
acceleration, deceleration, and jerk when you start the instruction.

The system has a Jerk priority planner. In other words, Jerk always takes
priority over acceleration and velocity. Therefore, you always get the
programmed Jerk. If a move is velocity-limited, the move does not reach the
programmed acceleration and/or velocity.

Jerk Parameters for MA]J programmed in units of % time are converted to

engineering units as follows:

If Start Speed < MA]J Programmed Speed

Velocity

Programmed Accel Rate? 200 :
M -
Programmed Speed % of Time

Programmed Speed

\ Accel Jerk

Y

Time

If Start Velocity > MAJ Programmed Speed
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Programmed Decel Rate? 200 :
Max (Programmed Speed, [Start Speed - Programmed Speed]) N % of Time

Decel Jerk (Units/Sec®) =

A
Decel Jerk

Programmed Speed

Velocity

Time

349
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Jerks for programmed moves, such as MAM or MCLM instructions, in units

of % time are converted to engineering units as follows

If Start Speed < Programmed Speed

Programmed Accel Rate? 200
Accel Jerk (Units/Sec) = 9 * -1
Programmed Speed % of Time
Programmed Decel Rate? 200
Decel Jerk (Units/Sec3) = 9 * -1
Max (Programmed Speed, [Start Speed - Programmed Speed]) % of Time
A
Programmed Speed
g Decel Jerk
2
Accel Jerk

Time

If Start Speed > Programmed Speed

Programmed Decel Rate? 200
Decellerk1 = * -1
Max (Programmed Speed, [Start Speed - Programmed Speed]) % of Time

Programmed Decel Rate? 200
Decellerk2 = * - -1
Programmed Speed % of Time

—¢—— Decellerkl

< Programmed Speed
Decellerk2 —\

Time

Velocity

Decellerk1is used while Current Speed > Programmed Speed
Decellerk2 is used while Current Speed < Programmed Speed
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The same ‘% of time’ jerk can result in different slopes for the acceleration
profile than on the deceleration profile, dependent on the Speed parameter of
the instruction.

"8 .
&
L Y s Speed
60% of Time
A0 N
D Y 4 A EEEEE
I Jerk
0 1 | ! Lg
: : i T Deceleration

D e SR ATERSEEER R, o TS EERRREES

Doaove 1 40 3006 | ! 300! 40% | 30%!

: - ‘ » e
~ e
MATL MAR

The motion planner algorithm adjusts the actual jerk rate so that both the
acceleration profile and the deceleration profile contain at least the ‘% of time’
ramp time. If the Start Speed is close to the programmed Speed parameter, the
actual percentage of ramp time can be higher than the programmed value.

In most cases, the condition is:
if: (start Speed is == 0.0) OR (start Speed is > 2 * max Speed)
then: you get programmed percentage of ramp time
else: you get higher than programmed percentage of ramp time
Conversion from% Time to Engineering Units

If you want to convert % of Time to Engineering Units, use these equations.

For Accel Jerk:

2
j [% of Time] = 3 100
ja [EU/S”] Vppax [EU/S]
+

aay [EV/S]
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For Decel Jerk:
2
jg [% of Time] = 3 100
jg [EU/57] vy [EU/S]
+
dax [EU/5?]

Jerk Programming in Units/Sec

If you want to specify the jerk in "Units/sec®" instead of '% of time, adjust your
jerk value as follows so that you get the value that you programmed.

Programmed Decel Rate?

Temporary Speed =
Desired Decel Jerk value in Units/Sec

Start Speed - Programmed Speed
k=

Max (Programmed Speed, Temporary Speed)

if (k < 1)

«Instruction faceplate Decel jerk in Units/Sec® = Desired Decel Jerk in Units/Sec’
else

«Instruction faceplate Decel jerk in Units/Sec = Desired Decel Jerk in Units/Sec® * k

Unique Program Considerations

If you program a move by using the % of Time units, the programming

software computes an Accel Jerk = a%/v where a = the programmed Accel
Rate and v = programmed Speed.

Therefore, the higher the programmed speed, the lower the computed Jerk.
The system has a Jerk priority planner. In other words, Jerk always takes
priority over acceleration and velocity.

Therefore, you always get the programmed Jerk. If a move is velocity-limited,
the move does not reach the programmed acceleration and/or velocity. Once
you reach the velocity limit for the length of the move, as the velocity is
increased, the move takes longer and longer to complete.

Decel Jerk is computed similarly to the Accel Jerk described previously. The

only difference is that instead of a2/v, Decel Jerk = d%/v, where d = the
programmed Decel Rate.
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EXAMPLE  Example #1
Start Speed = 8.0 in/sec
Desired Speed = 5.0 in/sec

Desired Decel Rate = 2.0 in/sec?
Desired Decel Jerk = 1.0 in/sec

Temporary Speed = (Desired Decel Rate)? / Desired jerk value in

Units/Sec=2.0/1.0=
=4.0in/sec

k=(8.0-5.0)/ max(5.0,4.0)=3.0/5.0=

=0.6
Because k < 1, we can enter the desired Decel jerk directly in the
faceplate

Instruction faceplate Decel jerk in Units/Sec® = 1.0 in/sec’

EXAMPLE  Example #2
Start Speed = 13.0 in/sec
Desired Speed = 5.0 in/sec
Desired Decel Rate = 2.0 in/sec?

Desired Decel Jerk = 1.0 in/sec

Temporary Speed = (Desired Decel Rate)? / Desired jerk value in

Units/Sec=2.02/1.0 =
=4.0in/sec

k=(13.0-5.0)/ max(5.0,4.0)=8.0/5.0=
=16

Because k > 1, we have to calculate the Decel jerk to use on the
instruction faceplate as:

Instruction faceplate Decel jerk in Units/Sec =
=1.0in/se* 1.6 =

=1.6in/sec

Which revision do you have?
e 15 or earlier — % of Time is fixed at 100.

e 16 or later — % of Time defaults to 100% of time on projects that are
converted from earlier versions. For new projects, you must enter the
Jerk value.
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Profile Operand

This operand has two profile types:

e Trapezoidal Velocity Profile
e S-curve Velocity Profile

Trapezoidal Velocity Profile

The trapezoidal velocity profile is the most commonly used profile because it
provides the most flexibility in programming subsequent motion and the
fastest acceleration and deceleration times. Acceleration and deceleration
specify the change in velocity per unit time. Jerk is not a factor for trapezoidal
profiles. Therefore, it is considered infinite and is shown as a vertical line in the

following graph.
Trapezoidal Accel/Decel Time
) | |
E I I I I
] ! I I " Time
- L] |
=< I I I I
I I I I
Time
| |
. | —
I + + I Time
I I
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S-curve Velocity Profile

S-curve velocity profiles are most often used when the stress on the mechanical
system and load must be minimized. The acceleration and deceleration time is
balanced against the machine stress with two additional parameters,
acceleration jerk and deceleration jerk.

The acceleration profile can be set to almost pure rectangular, see Trapezoidal

Accel/Decel Time on page 354 (fastest and highest stress), or to triangular, see

Programmable S-curve Accel/Decel Time, Acceleration Jerk = 60% of Time
on page 356 (slowest, lowest stress), dependent on the Jerk settings.

The typical acceleration profile is a trade-off between stress and speed, as

shown in S-curve Accel/Decel Time, Backward Compatibility Setting:
Acceleration Jerk = 100% of Time on page 357.

Either you specify the Jerk (cither in Units/sec® or as a percentage of
maximum) or it is calculated from the percentage of time. (Percentage of time
is equal to the percentage of ramp time in the acceleration/deceleration

profile).

3 amaxz [EU/SZ] 200
i, [EU/s7] = -1
Wl ] Vinax [EU/s] ja [Y0 of time]

o e [BU/ST 200
i, [EU/s”] = -1
nlE ] Vinax [EU/s] ja [Y0 of time]

Backward Compatibility

The Jerk of 100% of time produces triangular acceleration and deceleration
profiles. These profiles are ones that would have been previously produced as
shown in S-curve Accel/Decel Time, Backward Compatibility Setting:

Acceleration Jerk = 100% of Time on page 357.
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356

Small Jerk rates, rates less than 5% of time, produce acceleration and
deceleration profiles close to rectangular ones, such as the one shown in

Trapezoidal Accel/Decel Time on page 354.

IMPORTANT  Higher values of the % of Time result in lower values of Jerk Rate Limits and,
therefore, slower profiles. See the following table for reference.

Table 64 - Velocity Versus Jerk

Trapezoidal S-shaped Velocity Profile S-shaped Velocity Profile
Velocity Profile™ | with 1< =Jerk <100%of | with Jerk =100% of
Time! Time!
Accel/Decel Jerk in o0 2 2
. Max Accel Max Accel
Units/se t0 00
Max Velocity Max Velocity
Accel/Decel Jerk in NA 0-100% NA
% of Maximum
Accel/Decel Jerk in 0% 1-100% 100%
% of Time

(1)  The example on page 354 (labeled Trapezoidal Accel/Decel Time) uses a rectangular acceleration profile.

(2) The example on page 356 (labeled Programmable S-curve Accel/Decel Time, Acceleration Jerk = 60% of Time) uses a
trapezoidal acceleration profile.

(3) The example on page 357 (labeled S-curve Accel/Decel Time, Backward Compatibility Setting: Acceleration Jerk = 100% of
Time) uses a triangular acceleration profile.

Calculations are performed when an Axis Move, Change Dynamics, or an

MCS Stop of StopIype = Move or Jog is initiated.

Programmable S-curve Accel/Decel Time,
Acceleration Jerk = 60% of Time

I I
g I I I I
g . | | .
Time
) | | | |
g | — I I
= | I | |
| | i\_/i Time
3 | | | |
= I I
I I
| I I_I I_I | Time
| | |
| |

30% 40% 30%

9% of Time = 60%

Rockwell Automation Publication MOTION-UMO03I-EN-P - June 2016



Program a Velocity Profile and Jerk Rate ~ Appendix C

Enter Basic Logic

S-curve Accel/Decel Time, Backward Compatibility Setting:
Acceleration Jerk = 100% of Time

Velocity

Accel

Jerk

Time

The controller gives you a set of motion control instructions for your axes:

e Use these instructions just like the rest of the Logix Designer
instructions. You can program motion control in these programming
languages:

- Ladder diagram (LD)
- Structured Text (ST)
- Sequential function chart (SFC)
o Each motion instruction works on one or more axes.

e Each motion instruction needs a motion control tag. The tag uses a
MOTION_INSTRUCTION data type. The tag stores the status

information of the instruction.

kS0
— Mation Serva On L EMT——
Bis 7 []% —DN>—
Motion Control Tag ——p+- b cticiry coritril ? —CER—

instruction only once. Unintended operation of the control variables may

2 ATTENTION: Use the tag for the motion control operand of motion
happen if you reuse the same motion control tag in other instructions.
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Example Motion Control Program

This figure is an example of Ladder Logix that homes, jogs, and moves an axis.

If Initialize_Pushbutton = on and the axis = off (My_Axis_X.ServoActionStatus = off) then
the MSO instruction turns on the axis.

| Initialize_Pushbutton— ky_dwiz_ = ServobdchionStatus S0
] E J/E Mation Servo On EM
Az bely_ iz |:| ]
M ation Control My_&wiz_# On ER>—

If Home_Pushbutton = on and the axis hasn't been homed (My_Axis_X.AxisHomedStatus = off) then
the MAH instruction homes the axis.

Home_Puzhbutton— y_dwiz_# dwisHomedStatus b i H
] E J/E kation Axiz Home EM
Bz bely_ iz |:| ]
Mation Cantrol My_Awiz_#_Home ER>—
[Po—
PLo==
If Jog_Pushbutton = on and the axis = on (My_Axis_X ServoActionStatus = on) then
the MAJ instruction jogs the axis forward at 8 units/s.
Jog_Pushbutton My_Awiz_». ServadchionS tatus hilid )
— ] e Motion AuisJog EMN—
Az btz L] R DN =
b ation Control My iz Jog ER>—
Direction My Axis_#_Jog Direction IP2—
ne
Speed My Amiz ¢ SetllpManuallogs peed
e
Speed Units Inits per sec
tore >>|
If Jog_Pushbutton = off then
the MAS instruction stops the axis at 100 units/s%.
Make sure that Change Decel is Yes. Otherwise, the axis decelerates at its maximum speed.
Jog_Pushbutton &5
e Motion Axis Stop o EN—
Bis by diz_3 ] REDN—
tation Control bAy_Amiz_¥_kAS HCER>—
Stop Tupe Jog P —
Change Decel Ves HOPC—
Decel Rate ky_Amiz_#_ Setllp.ManuallogD ecel
1000«
Decel Units Units per sec?
44 Lessl
If Move_Command = on and the axis = on (My_Axis_X.ServoActionStatus = on) then
the MAM instruction moves the axis. The axis moves to the position of 10 units at 1 unit/s.
Mowve_Command My _fwis_ = ServobdctionStatuz bl &
otion Awiz Move EEN}—
Az bdn_ Bz 3 |:| [N e
tdation Control btz 2 Move —CER>—
tove Tupe I] —oIP—
= PLo=
Pazition 10
Speed by Awmis_3¥_SetUp.AutoSpeedCommand
10e
Speed Unitz Units per zec

More >>|
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Download a Project and Run Logix

Follow these steps to download your program to a controller.

1. With the keyswitch, place the controller in Program or Remote Program
mode.
From the Communications menu, choose Download.

Confirm that you wish to complete the download procedure.

Click Download.

AN

Once the download is complete, place the controller in Run/Test mode.

After the project file is downloaded, status and compiler messages
appear in the status bar.

Choose a Motion Instruction  Use this table to choose an instruction and see if it is available as a Motion

Direct Command.

Table 65 - Available Motion Direct Commands

If You Want To And Use This Instruction Motion Direct
Command
Change the state of an axis Enable the drive and activate the axis loop. MSO Yes
Motion Servo On
Disable the drive and deactivate the axis loop. MSF Yes
Motion Servo Off
Force an axis into the shutdown state and block any instructions that | MASD Yes
initiate axis motion. Motion Axis Shutdown
Reset the axis from the shutdown state. MASR Yes
Motion Axis Shutdown Reset
Activate the drive control loops for the CIP axis and run the motorat | MDS
the specified speed. Motion Drive Start
(lear all motion faults for an axis. MAFR Yes
Motion Axis Fault Reset
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Table 65 - Available Motion Direct Commands

If You Want To And Use This Instruction Motion Direct
Command
Control axis position Stop any motion process on an axis. MAS Yes
Motion Axis Stop
Home an axis. MAH Yes
Motion Axis Home
Jog an axis. MA) Yes
Motion Axis Jog
Move an axis to a specific position. MAM Yes
Motion Axis Move
Start electronic gearing between two axes. MAG Yes
Motion Axis Gear
Change the speed, acceleration, or deceleration of a move or ajog that | MCD Yes
is in progress. Motion Change Dynamics
Change the command or actual position of an axis. MRP Yes
Motion Redefine Position
(alculate a Cam Profile that is based on an array of cam points. MccP No
Motion Calculate Cam Profile
Start electronic camming between two axes. MAPC No
Motion Axis Position Cam
Start electronic camming as a function of time. MATC No
Motion Axis Time Cam
(alculate the slave value, slope, and derivative of the slope foracam | MCSV No
profile and master value. Motion Calculate Slave Values
Initiate action on all axes Stop motion of all axes. MGS Yes
Motion Group Stop
Force all axes into the shutdown state. MGSD Yes
Motion Group Shutdown
Transition all axes to the ready state. MGSR Yes
Motion Group Shutdown Reset
Latch the current command and actual position of all axes. MGSP Yes
Motion Group Strobe Position
Arm and disarm special event Arm the watch-position event checking for an axis. MAW Yes
checking functions, such as Motion Arm Watch Position
registration and watch position - — - -
Disarm the watch-position event checking for an axis. MDW Yes
Motion Disarm Watch Position
Arm the module registration-event checking for an axis. MAR Yes
Motion Arm Registration
Disarm the module registration-event checking for an axis. MDR Yes
Motion Disarm Registration
Arm an output cam for an axis and output. MAOC No
Motion Arm Output Cam
Disarm one or all output cams connected to an axis. MDOC No

Motion Disarm Output Cam

360
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Table 65 - Available Motion Direct Commands

If You Want To And Use This Instruction Motion Direct
Command
Tune an axis and run diagnostic tests | Run a tuning motion profile for an axis MRAT No
for your control system. These tests Motion Run Axis Tuning
include the following: - - -
. Motor/encoder hookup test Run one of the diagnostic tests on an axis. MRHD _ _ No
. Encoder hookup test Motion Run Hookup Diagnostic
+ Marker test Start a linear coordinated move for the axes of a coordinate system. | MCLM No
Control multi-axis coordinated motion Motion Coordinated Linear Move
Start a circular move for the axes of a coordinate system. MCCM No
Motion Coordinated Circular Move
Change in path dynamics for the active motion on a coordinate MCCD No
system. Motion Coordinated Change Dynamics
Stop the axes of a coordinate system or cancel a transform. MCS No
Motion Coordinated Stop
Shut down the axes of a coordinate system. MCSD No
Motion Coordinated Shutdown
Start a transform that links two coordinate systems together. This MCT No
transform is like bi-directional gearing. Motion Coordinated Transform
(alculate the position of one coordinate system regarding another MCTP No
coordinate system. Motion Calculate Transform Position(”
Transition the axes of a coordinate system to the ready state and clear | MCSR No

the axis faults.

Motion Coordinated Shutdown Reset

(1) You can only use this instruction with ControlLogix 5560 or GuardLogix 5560 controllers.
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Troubleshoot Axis Motion This section helps you troubleshoot some situations that could happen while

you are running an axis.

Example Situation Page
Why does my axis accelerate when | stop it? 362
Why does my axis overshoot its target speed? 363
Why is there a delay when | stop and then restart a jog? 366
Why does my axis reverse direction when | stop and start it? 368

Why does my axis accelerate when | stop it?

While an axis is accelerating, you try to stop it. The axis accelerates for a short
time before it starts to decelerate.

Example
You start a Motion Axis Jog (MAJ) instruction. Before the axis gets to its target

speed, you start a Motion Axis Stop (MAS) instruction. The axis continues to
speed up and then eventually slows to a stop.

Look For
Jog_PB
sLocal:4|Data.0= My _Axis_OK YT
— Mation Axis Jog HEN>——
Axig My_Axis | ...
Mation Control Jog 1 [ECONDSS
Direction 0
HER >
: Speed Jog_1_Speed
S-Curve profile in the B00¢  |apy—
instruction that starts the SpeedUnits  Units per sec
motion Accel Rate Jog_1_Accel
200 &
Accel Units Units per sec2
Decel Rate Jog_1_Decel
200 «
Decel Units Units per sec2
1 Profile S-Curve
Merge
Merge Speed Programmed
== Less|
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Cause

When you use an S-curve profile, jerk determines the acceleration and
deceleration time of the axis:

e An S-curve profile has to get acceleration to 0 before the axis can slow
down.

e The time that it takes depends on the acceleration and speed.

e In the meantime, the axis continues to speed up.

The following trends show how the axis stops with a trapezoidal profile and an
S-curve profile.

Stop while accelerating

Trapezoidal S-curve
100 e | 53 y ” "
0 || speed goes up unti
20 \\\ o jog ' 27| acceleration s 0
109 stop = _ 80
&0
- 7 A
401 target 1
40 target speed
speed 20 [
20 J speed \
0
° / /
/ e B _:I
acceleration
=20 \—j fﬁop
| acceleration -40 1
40
[ (=] L i L
The axis slows down as soon as you start the stopping instruction. The axis continues to speed up until the S-curve profile brings the acceleration rate
t00.

Corrective Action

If you want the axis to slow down right away, use a trapezoidal profile.

Why does my axis overshoot its target speed?

While an axis is accelerating, you try to stop the axis or change its speed. The
axis accelerates and goes past its initial target speed. Eventually it starts to
decelerate.

Example

You start a Motion Axis Jog (MA]J) instruction. Before the axis gets to its target
speed, you try to stop it with another MA]J instruction. The speed of the
second instruction is set to 0. The axis continues to speed up and overshoots its
initial target speed. Eventually it slows to a stop.
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Look For
Jog_PB
«Local 4| Data. 0= My_sois_OK MAS
= Miotion Auxis Jog CEN —
Axis My _fxis | .. |
Motion Control Jog 1 DN =
Direction 1]
HER—
Speed Jog_1_Speed
00+ [{P3—
Speed Units Units per sec
The MAJ instruction that starts the axis Accel Rate Jog_1_Accel
has a higher acceleration rate than the mﬁ/— 200«
instruction that stops the axis. —T nits Units per sec2
Decel Rate Jog_1_Decel
200«
Decel Units Units per sec2
r Profile S-Curve
S-Curve profile % profe aaniss
Merge Speed Programmedd
wu Less
Jog_Fo
Local:4:| Data 0= My _Axis_OK MA
ﬁi H h Motion Axis Jog FHCEN ——
Axiz My _fxis | ... |
hation Control Jog_2 =D —
Direction i}
HER—
Speed Jog_2 Speed
00 [{P}—
Speed Units Linits per sec
The MAJ instruction that stops the axis has Accel Rate Jog_2_Accel

a lower acceleration rate than the
instruction that starts the axis.

Cause

10e
,ﬁam

Decel Rate Jog_2 Decel
20«
Decel Units Uinits per sec2

- Profile S-Curve
S-Curve profile Merge Disabled
Merge Spesd Programmed

=« Less

When you use an S-curve profile, jerk determines the acceleration and

deceleration time of the axis:

e An S-curve profile has to get acceleration to 0 before the axis can slow

down.

e Ifyou reduce the acceleration, it takes longer to get acceleration to 0.

e In the meantime, the axis continues past its initial target speed.

The following trends show how the axis stops with a trapezoidal profile and an

S-curve profile.
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Stop while accelerating and reduce the acceleration rate

Trapezoidal

100
a0 =

Jog E;top

—

G

100

=11

=11]

&0 [ target B
speed ’IM

20

|

acceleration
-40]

40

20

=20

40

S-curve
jog
target speed goes past
speed its target

|

AN

/
N\

-

acceleration

|_stop

The axis slows down as soon as you start the stopping instruction.
The lower acceleration doesn’t change the response of the axis.

The stopping instruction reduces the acceleration of the axis. It now takes longer to

bring the acceleration rate to 0. The axis continues past its target speed until

acceleration equals 0.
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Corrective Action

Use a Motion Axis Stop (MAS) instruction to stop the axis or configure your

instructions like this example.

Jog_PB
=Locab 4| Data 0= My _Axis Ok

—— = =

Use the same acceleration rate as the
instruction that stops the axis.
Or use a lower acceleration.

Jog_PB
=Local4:1Data 0= My _Axis_ Ok

] [

Use the same acceleration rate as the
instruction that starts the axis.
Or use a higher acceleration.

.
Motion Axis Jog —{EMN —
Axis My_Axis
Motion Control Joo_1 D =
Direction 1]
—ER)—
Speed Jog_1_Speed
G0N0+« HP>—
Speed Units Units per sec
Accel Rate Jog_1_Accel
R ——— T PR
|f_- fccelUnts Units per sec2
Decesl Rate Jog_1_Decel
200«
Decel Units Unitz per sec2
Profile S-Curyve
Merge Dizabled
Merge Speed Programimed
== Less
e
Motion Axis Jog BN 3——
Axis My _Axis | ...
Mation Control Jog_2 DN —
Direction 0
—ER>—
Spesd Jog_2_Speed
00+ HIP—
Speed Units Units per sec
Accel Rate Jog_2_Accel
200«
Accel Units Linds per sec2
Decel Rate Jog_2 Decel
200 &
Decel Units Units per sec?
Profile S-Curve
Merge Disabled
Merge Speed Programmed
= Less|

Why is there a delay when | stop and then restart a jog?

While an axis is jogging at its target speed, you stop the axis. Before the axis
stops completely, you restart the jog. The axis continues to slow down before it

speeds up.

Example

You use a Motion Axis Stop (MAS) instruction to stop a jog. While the axis is
slowing down, you use a Motion Axis Jog (MA]) instruction to start the axis
again. The axis doesn’t respond right away. It continues to slow down.
Eventually it speeds back up to the target speed.
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Look For
Jog_PB
=Local 41 Data 0= My _Axis_OK ————————— WA —
——J] === == Motion Axis Jog HCEN 3——
Axis My _Axis | .|
Motion Control Jog_1 =D =
Direction 1}
HERI—
Speed Jog_1_Speed
G600« FP—
Speed Units Units per sec
Accel Rate Jog_1_Accel
200«
Accel Units Units per sec2
Decel Rate Jog_1_Decel
The instruction that 200 &
starts the axis uses an E“;‘ Unts  Units P;f:“2
~ rofile Liryhe
S-Curve profile. ecge Die
Merge Speed  Programmed
<< Less|
Jog_PB
<Local4:1.Data 0= ——————MA
JE Motion Axis Stop EN Se=—
Axis My_Axis | .. | DN
. . . Motion Control Stop_1 ER
The instruction that stops the axis keeps the i S n;a S DPJDB :E'F'}}__
.S—(urve.proﬁlhe. Suppose that you use an MAS oraTes PC =
instruction with the Stop Type set to Jog. In
that case, the axis keeps the profile of the
MAJ instruction that started the axis.

Cause

When you use an S-curve profile, jerk determines the acceleration and
deceleration time of the axis. An S-curve profile has to get acceleration to 0
before the axis can speed up again. The following trends show how the axis
stops and starts with a trapezoidal profile and an S-curve profile.

Start while decelerating

Trapezoidal S-curve
[ — 0
&0 —r{ \\I &0 b
stop jog joy ——— Bg

B0 =11

/ speed \ /
40 /w@ “0h speed goes down |

until acceleration is 0 /
20 20| I\_\.

) . \ _/

7 7
acceleration acceleration

-40 40

The axis speeds back up as soon as you start the jog again. The axis continues to slow down until the S-curve profile brings the acceleration
rateto 0.
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Corrective Action

If you want the axis to accelerate right away, use a trapezoidal profile.
Why does my axis reverse direction when | stop and start it?

While an axis is jogging at its target speed, you stop the axis. Before the axis
stops completely, you restart the jog. The axis continues to slow down and then
reverses direction. Eventually the axis changes direction again and moves in the
programmed direction.

Example

You use a Motion Axis Stop (MAS) instruction to stop a jog. While the axis is
slowing down, you use a Motion Axis Jog (MAJ) instruction to start the axis
again. The axis continues to slow down and then moves in the opposite
direction. Eventually it returns to its programmed direction.

Look For
Jog_PB
=Local 4| Data 0= My_Axis O —  MA—————
— ——— — Motion Axis Jog HCEN——
Axis My _Axis | .
Iotion Control Jog 1 DN e
Direction i}
HER—]
. Speed Jog_1_Speed
S-Curve profile in the 800+ |-(P}—
instruction that starts Speed;nﬂs Units per sec
: Accel Rate Jog_1_Accel
the motion. S
Accel Units Units per sec2
Decel Rate Jog_1_Decel
200«
Decel Units Units per sec2
™~ Profile S-Curve
Merge i
Stop Type is set to a specific type of Merge Speed  Programmed
motion, such as Jog or Move. <<Less
Jog_PB
=Local 41 Data 0= YTY
JE Motion Axis Stop b et
Axis My_fxis | . | DM =
The stopping instruction changes S goi'm? Cortrol Stop_1 éa:?)}_—
; op Type Jo
the deceleration. For example, the |_{ Change Decel d P
Change Decel operand of an MAS DecelRate  Stop_1_Decel
instruction is set to No. This means / ; 200«
. . . Decel Units Units per sec2
that axis uses its maximum
. = LBss
deceleration rate.
Cause

When you use an S-curve profile, jerk determines the acceleration and
deceleration time of the axis:

e An S-curve profile has to get acceleration to 0 before the axis can speed
up again.
e Ifyou reduce the acceleration, it takes longer to get acceleration to 0.

e In the meantime, the axis continues past 0 speed and moves in the
opposite direction.
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The following trends show how the axis stops and starts with a trapezoidal

profile and an S-curve profile.

Start while decelerating and reduce the deceleration rate

Trapezoidal S-curve
pr—— . _— o
= = D
o
&0 &0 N 50
40 \ m 40 “h\‘:{ jog l
o 0 \
/ speed overshoots 0 and axis
20 -20 [ = . S
¢ goes in opposite direction
acceleration deceleration
-40 40 changes
11
The axis speeds back up as soon as you start the jog again. The lower | The jog instruction reduces the deceleration of the axis. It now takes longer to bring
deceleration doesn't change the response of the axis. the acceleration rate to 0. The speed overshoots 0 and the axis moves in the
opposite direction.

Corrective Action

Use the same deceleration rate in the instruction that starts the axis and the
instruction that stops the axis.

Jog_PB

=locab 4| Data 0= My Axis Ol

——— e

Use the same deceleration rate in both
instructions.

Jog_PB

Ji F

=Local 41 Data 0=

FL

Ina MAS instruction, set Change Decel to
Yes. The axis uses the Decel Rate of the

instruction.

?-w Decel
Decel Rate
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Mation Axiz Jog H{EM 3 ——
Axis My_sxis | .|
hation Contral Jog_1 DR D=
Direction 1]
HER>—
Speed Jog_1_Speed
600+« HP>—
Speed Unts Units per sec
Accel Rate Jog_1_Accel
200+
L Accel Units Units per sec2
LT
200«
|_ Decel Units Units per sec2
Profile S-Curve
Merge Disabled
Merge Speed Programmed
e L£253|
il
B =
My _Axis | .. | ECONE=
i Stop_1 (ER »—
Stop Type Jog =(P)—
Yes  fa(PC)e=
Stop_mDecel
200 &
Decal Units Units per sec2
== Less
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Programming with the MDSC
Function

This figure is an example of programming motion with the MDSC
functionality. In this example, we illustrate a 50.0 mm move.

Figure 131 - Slave Speed Control from Master with Lock Position, MDSC Time Based

Speed
A Slave Speed? or Master
20mm/s 1 —
/ \
/ Master \
10mm/s —— —t —
/| Operational Speed v N
7 / \ A
/ \
/ / Voo
/ / \ \
/ ) S Time
Start Lock Position Target Position >
0.0mm 50.0 mm
0.2 sec Master Programmed Total Move Time 0.2 sec

Programmed Total Move Time 1.2 sec

Slave:  Speed= 2.0 MasterUnits, accel/decell = 2.0 [Master Units]
Lock Position = 10.0

Table 66 - Comparison of the Enumerations for the Motion Instructions

Revision Operand Units Type Profile
V19and Speed Units/sec Rate Trapezoidal, S-curve
earlier
(Plerk) Accel/Decel Units/sec? Rate
Jerk Units/sec® Rate
% of time Time
Speed, Accel/Decel, and Jerk | % of max Rate
% of units/sec
For instructions: MAM, MAJ, MCD, and MAS
V20 Speed Units/sec Rate Trapezoidal, S-curve
Sec Time Trapezoidal, S-curve
Master units Feedback | Trapezoidal, S-curve
Accel/Decel Units/sec? Rate Trapezoidal, S-curve
Sec Time Trapezoidal, S-curve
Master units Feedback | Trapezoidal, S-curve
Jerk Units/sec? Rate Trapezoidal, S-curve
Sec Time Trapezoidal, S-curve
Master units Feedback | Trapezoidal, S-curve
For instructions, MDSC, MAM, MAJ, and MATC
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In this figure, we are programming rate. The controller calculates the time of
the move: Speed and Accel/Decel as units = units (seconds).

Figure 132 - Programming Rate in RSLogix 5000 Software Version 19 and Earlier

Speed
Programmed Speed
Accel A \  Decel
/] I\
7 IR
/ | A
/ 47.5mm
/ I . | \
1.25mm  Programmed Distance per Rate 1.25mm ,
] ] > Time
Travel Distance @ speed = Rate _|
Start 0.0 End =50.0mm Speed = 10 mm/sec Accel/Decel = 40.0 mm/sec?
Equivalent to: Distance Rate
————MAM RSLogix 5000° software version 19 and earlier
T st o] MAMinstruction programmed as rate.
! <ax_\.|’_master__l.|> = DN e
Hovaonret - ebmet | ok Position  50.0 mm (start 0.0)
— — Speed  10.0 mm/sec
Foster S Accel  40.0 mm/sec?
e | T Decel  40.0mm/sec
Speed Units  Units per sec
Accel Rate 40.0

So Travel_Distance = area under the
e bR s curve [accel + at_speed + decel]
Travel_Distance = 50 mm
Travel_Distance = 50 mm [1.25 mm + 47.5 mm + 1.25 mm

Decel Units  Units per sec2

Profile Trapezoidal
Accel Jerk 10000
Decel Jerk 10000

Jerk Units ~ Units per sec3

Nerge Dizabled
Merge Speed Programmed
Lock Posttion 0.0
Lock Direction None
Event Distance o
Calculated Data 0

~
F3
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Program a Velocity Profile and Jerk Rate

372

In this figure, we are programming time. The controller calculates the speed of
the move: Speed and Accel/Decel as time [seconds].

Figure 133 - Programming Time in RSLogix 5000 Software Version 20 and Later

Speed
(alculated Speed
Accel 7 \  Decel
/| I\
7 |
/ ! 4.75sec A
/25 sec Target Distance per Time .25sec )
1 ! X Time
Travel Distance @ speed = Time _|
Start 0.0 End =50.0 mm Speed = 10 mm/sec Accel/Decel = 0.25 sec
Equivalentto:  Distance Time
AN RSLogix 5000 software version 20 and later
el — B MAMinstruction programmed as time.
Axiz ax_s3 [
<ax_V_slaved_reverse_M= [ DN
Motion Control  ch_mamM2 s
Move Type o leemyt  Position 50.0 mm (start0.0)
oot womt o Speed  5.25sec
'osition posiion
e Accel  0.25sec
Speed time_MAMZ - PC— Decel 0.25 sec
525« -
Speed Units Seconds
4 | Rat d MAMZ .
= So Travel_Distance = area under the
Accel Units Seconds
D ete ace_denittrs curve [acFeI +at_speed + decel]
025e Travel_Distance = 50 mm
Decel Units Seconds . _
& T Travel_Time = 5.25 sec [0.25 + 4.75 + 0.25 sec]
Accel Jerk 10000
Decel Jerk 10000
Jerk Unitz Units per sec3
Merge Disabled
Merge Speed  Programmed
Lock Positicn 0.0
Lock Direction None
Event Distance 1}
Calculated Data o
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Appendix D

PowerFlex 527 Out-of-Box Configuration

This section describes the recommended settings for configuring your
PowerFlex® 527 drive to obtain the best performance from the drive. Apply
these out-of-box settings first before configuring for your application. This
information applies to only the PowerFlex 527 drive.

Topic Page
Recommended Out-of-Box Settings 374
Setting the ACO/AVO Attribute 377
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AppendixD  PowerFlex 527 Out-of-Box Configuration

Recommended Out-of-Box
Settings

Settings in Logix Designer | Example Recommended Configuration

5 s Properties - Auis L o ]
Categodes
Gaeneral Chancteristics of Mobion Plarees
5 Meter = =
Mo St 2 S Foston Urda s | ——
Besbyzer
Uetor Femctiaci:
gy
Hoko Teds
Pelaty Maerra Aearimaton Sk M8 1% Postion Linda/a™3 = 1007% of Max Aecel Troe | Calcadate,.
Autchurm . d
S Load M Decubacnbion Jek. 0708 07 Postion Linges™3 = 100% of Max Descel Tve | Cotztama . |
Velodty Loos

Torae it 120% of Motor Rated Speed for Induction

[ Motors
Atrre

Crive Farameten
Parareter Lat

Meparmum Accelerston. BITATEM Postion Uintsy"2

Mo Decmianpen B27 47N Fratien Ungs/s"?

Ramp Velocity Limit

S
Fonkts b Sarma
Tag

o State Safety State

Marua Ture... [ 0% ] [ Cocd | [ me | [ P

Genemi Medicn Axia Porameters

i
i
j_

Current Vector Limit Parrer 180% of Motor Rated Current

[ Maral Turm._ | ok | [ Cows | [ Ay | [ bee |
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PowerFlex 527 Out-of-Box Configuration ~ Appendix D
Settings in Logix Designer | Example Recommended Configuration
5 Auis Properties - Asis_L o & -
Caegorm
Generdl Teemue Cument Loop.
Wm Gains | Pametes.. |
Anlyrer Bondwickh: 00 Hertz -
Mator Feadback.
Goalng
ok Tests
Polwty Limits.
v Pesk Tomus Limk Postie: 200 % Ratad
Lorgiarcr Posk Torge Limdl Negative: 200 % Radnd
Velacty Laap
.. * | Tomue/Cumet Losg
Torque Limits e 200% of Motor Rated Torque
e Praien
[+ Parameter List
Htus
Fodts § Hame
T
Py State: Safety State:
[Marusl Ture.. | o] [ Conca | [y | [ Hee
2 Auis Properties - Asis_ | o & -
Categorms
Generdl Actions 1o Take Upon Conditions
T S Acson [Cumert Docei 8 Dsatie =] | Poumeten.. |
P : )
:::;m Frveter Cvsond Actior. [ ngne -
Hookus Tests P Loss Acton [ -
Pelwty
Adchrm
. A Koo ey
Ny Lo [mng i i e et
. * | Tomue/Cumet L & pamornal. propady. .
Velocity Error Tolerance et [ Change action to alarm
Homng Irfomaion
* | Actions
Orve Parameters
= Parameter List
Htus
Fodts § Name
T
Py State: Safety Sate:
(Marus Tur.. | o] [ camca | [Clesw | e
> huis Prperties - Ais L = e
Categones.
CGoreral Merticn Axin Porsmedor
Moter -
Model Paramter G A x
Beuyoe
* | Moter Fadtinck Hame |une -
Seaing o [T
ook Teets [ |Feeanackivne Revt
Pelarty || FoedbackiVeloctyFRerBandwidth 169318432 [He
Iudchue || FeeabpckiveictyFrermacs 12 8 of Delay Tags |
Load |_|HomeDrecten Forweed L 1
oty Looe || Homeliose. Acewel
Toraue. T
Feedback Tap | [ T 16
Homng [ [HomeRetumSpees 00| Poseen Unesis
Actiers || HomeSequence rremedacel
Drve Parametens [ [HomeSpeed 00| Poseen Unesis
* - Paramster Lt [ | merpoacedirraPostononfquraton First Drdes)
[ ] Secznd Dmes
Fauks & Hams [ |iverterOvericadicton ananer
Toy [ |LesdCouping Miged
[ |Loadmat us|
[ |Leadmype Birect Coupled Restary]
Uasterfieiylompensaton Trosl
[ | uastermostionFae: Fainel .
Fods State: Safety Seate:
Mo T ok | [ coea | Cam | [ hew
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PowerFlex 527 Out-of-Box Configuration

Settings in Logix Designer | Example Recommended Configuration
42 s Properties - At L o o]
Cotmgurions
Genenl by Meanring
T M“M Pookcatien ooy ey = Perform Tuse
psiyues . y 1
Motor Famchack =
Sealng
Hoskup Tesls - Leop Porameters Tuned
Polaty | Name | Current Tunsd Units] »
| Futceune | |VekctyLoopbmdwiin 3
s, |_[Velcrymsegratorana s
. . . X IMC;:LWW‘“ i Acceieratonf eedfore. | % =
Application Type setting in Torqas et L e Constant Speed
Velocity Loop s :‘:"-"- I i [ [ onstant Spee
Actorm Naxrumacceer Bien Po..
Dive Parnmeters HazrumDecsimaton Po
Farmemeter List [Epalemieita ]~
?::a Hama . "
Tag o 0 + Postion Unts
Speed: OO + Postion Unts/s
Tongue: 000 * % Raled
Dwection: - -
Facy State Satety State
[Marus Ture...| [ Cancel ™
D fuis Propeties - fois L RN |
Categones:
* Genensl [
1 “humu Ay Cordguralion Velocny Loop: )
Febyoes Fencback Configueation Motar Frechach X,
:::-’ hosk Fecieation Type: . -
Hodkop Tesls Loop Flaspores: Usdum -
Hidas bon
i i Assigned Group
Lo Wotion Croup UM_Moton =
. * - Vakty Looo Lpedann Penea a0
Motion Group Base Update Torwe it Lo
Rat Pl Associsted Module 4ms
dte :": [ et -
Orive Parameten Module Type PowerFlex S27.5T0 CIP Safety
;'_:'" — [——— 25C20s
Fankts b S Ao N 1 X
Ty
Auis State Safety State
el Tune. [ ox | [ cace Aoy ™
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PowerFlex 527 Out-of-Box Configuration

Appendix D

Setting the ACO/AVO
Attribute

The attribute ACO/AVO (Analog Current Output/Analog Voltage Output)

can be used to set the analog output of the PowerFlex 527 drive to either

current (mA) or voltage (V).

Make sure that the Analog Out jumper ( J2) is also set to the same value.

Message Configuration - m1

Configuration’ | Communication | Tag |

Meszage Type:

3EMYICE et attribute Single
Type:

Service
Code:

CIP Generic

[~
IIU (Hexd  Class: |42 (Hench

Source Element: ACOANC -

Source Length: I 1 3:

(Bytes)

Element:

x|

lnstance:l 1 Attribute: |A64 {Hezx) e |
2 Enable 3 Enable WWaiting ) Start 2 Done Done Length: 0
3 Enor Code: Extended Ermar Cade: ™ Tirned Out &
Error Path:
Error Test:
ak. I Cancel Apply Help
ACO/AVO: MSG
Parameter Value Description
Service Code 0x10 Get Attribute Single
Class 0x42 Analog Output
Instance 1 -
Attribute 0xA64 Voltage/Current Mode
Data Type SINT Unsigned Short Integer
ACO/AVO: Values
Value Definition
0 Voltage (V)
1 Current (mA)
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Notes:
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Appendix E

PowerFlex 755 Out-of-Box Configuration

This section describes the recommended settings for configuring your
PowerFlex® 755 drive to obtain the best performance from the drive. Apply
these out-of-box settings first before configuring for your application. This
information applies to only the PowerFlex 755 drive.

Topic Page

Recommended Out-of-Box Settings 380
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PowerFlex 755 Out-of-Box Configuration

Recommended Out-of-Box

Settings

Settings in Logix Designer

Example

Recommended Configuration

Ramp Velocity Limit

(@ e Propertes - i 1

Categodes
CGereral
5 Mker
Hodel
Bestyo
Mcter Fmacthiack
Scalrg
Hookigs Tests
Polarty
Aot
5 Load
Comctace
Veloty Loog
Toraue Turert Loco
Parrer
Hamng
Actrs
Drive Farmmetens
Parareter Lt

S
Fonkts b Sarma
Tag

Fots State

e

Chancteristics of Mobion Plarees

s Sppreet 3 BEBEEE Fasten Lrda's

BITATEM Postion Uintsy"2

Mo Decmianpen B27 47N Fratien Ungs/s"?

Marrmee Aexrieten Sk M08 135 Postion Lda/s"3

M Omcubarntion Jok. 30308 0% Postion Lt a3

Safety State

A
i

= 1007% of Max Aecel Troe | Calcadate,.

= 100% of Max Descel Tve | Cotztama . |

Motors

Current Vector Limit

Medicn Axia Porameters

i
j_

180% of Motor Rated Current

[ e ] Cho ] [ b ]
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PowerFlex 755 Out-of-Box Configuration ~ Appendix E

Settings in Logix Designer | Example Recommended Configuration

2 fuis Properties - A1 o [ -

Macel | Poumeten.. |

Pesk Tomue Limt Postve: 200 % Rated
Conglancs Posk Torcp Livd Negative: 00 % Ratnd

Torque Limits 200% of Motor Rated Torque

Py State: Safety Stote:

[Marusl Ture.. | o] [ cama | sy ] [ b

2 Auis Properties - Asis_L o & -

Categures.
[e— Actions 1o Take Upon Conditions
Uum Secp Acten | Cusment Docel 8 sable. = | [ Poumeten.. |
Analyzer
Mator Feadback. .
5 rel Frverter Chrradond Action | ane> z)
ok Tests Power Loss Action. \m ACoam -
Polarty .
Adctme CANGER. Modtprg Excepton
Load Achion pergs may regEe
Complance Biepng
W n-l‘am Exceptions Wé‘mh meste Wﬂ;’
. * | Tamue/Cumet Losg Exteplion Condlion pamornd. machine, .
Velocity Error Tolerance Parrer o ——————— Change action to alarm
Homing riommaren
Actions
Drve Parameters.
r Parameter List
Htus
Fandts § Marme
T

Py State: Safety Stote:

[Marusl Tur.. | ok [cmes | oo | [ bee
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PowerFlex 755 Out-of-Box Configuration

IMPORTANT
Rate of 3 ms.

Rockwell Automation recommends a minimum Motion Group Base Update

Settings in Logix Designer

Example

Recommended Configuration

Feedback Tap

£ fuis Propecties - fuie |

Hoskug Tests
Plarty
Ageorn

elocty oo
Torgum/Currert Lo
Plarmer

Homng

Actions

Drwve Porametery.
Sstus

Fos § Alams

e

o St

(Marusl Ture.. |

= e

o vae | [

Digenl AnB]
Feedbackilne | ae
PeedbeckiVebchfberdondwian | 6ojhz

ot Specited

|_|FeedbackivelnctyferTace 4 |8 of Delay Taps.
LY

|
I

[ |Homsattact ] [
I

0.0 |Pesssen Unks
0.0|Posten Untwis.

HemeSequence

HomeSpeed T 0.0] Posien Unkws.
terpousedACaPeaBenCan

rterpoutedCommandiostantonuraton Stcond Drde
vmrimDverbazncton z

ok | [ cace |

Application Type setting in
Velocity Loop

s Sty

[Marus Ture...|

Leop Poramaters Tuned

= on e

[ rame

Tuned

#ERE

B Advanced Companaation
Load Parameters Tuned

[Current

E

—

[Eptemiita

'.u:;

Constant Speed

Motion Group Base Update
Rate

9 Asis Properties - Mt L
Cateponss
Genera]
= Mator
Model
Aoz
Mot Faacback

Hoskugp Tests

TorunCorreet Locp
Horrm

]

Aetiena

Deve Farametery
Parameter Lt
Ststus
Fants & Nams

Tag

ot Stk

(Marusl Ture._ |

General

Auts Conbiguration [Podon Losp.
[Motar Feadtack
[ Basc:

[Medum

Applcatien Type

Lo Resporn

168 fgn s s )

Motion Grougs

[ Moton Group. 101 2] [=]
Updsis Periodt 0 [

Associated Module
Mok [PowerPlex_755 -l

Modude Type: Powerflax TSE-EENET-LM

Power Stnucture: 200V, 4 BA Nomal Duty. SRandard

Fosa Morrber. [ =

Safety St

ok | [ cace |

= e

3ms

382
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Appendix E

IMPORTANT  You must use a value of 1% for MotorPhaseLossLimit if your configuration
includes a Rotary Permanent Magnet Motor.
Settings in Logix Designer | Example Recommended Configuration
42 fois Properties - A 1 ==
“m:w Hiclicn Asia Farmmcders.
= _ : = pr—
Az
Motor Feadback o | Value nt
Sealng Urahatilp"slararse. 0.2 | Pasbion Unks.
Hackagy Tet ErakeTesTTomue 0.5|% Mosor Rsted
Polasty CCnpctmniesnCurmst 0.2 % Mesar
Adotre DCinjectionBraisTme [T
Load Flatiakngt -atie Gmatied.
Bocklesh InverterCverosdAction FRedwce PN Rate
. ;.m Mechancalirabelnazedeiay a..u:.-:?‘ . . . ‘|)
Motor Phase Loss Limit Peston g echincaBraeseinoray oils 5% is the typical settlng(
Velocky Leop Mot Cvmrspmedtsart mmd 170 5 [ Mot Raed
Torgun Coment Lo | MotorPraseLossLime % Notor Rased
Panner MotorThemalllvericadserl mt 102 % Motor Rated
Homrgy Pow erLasaACton Cortnes
Actiorn PewerLoaaThreshold [
Pl et s
Statn maengCantgraten Gmatind
Fiudta & Alaeres Stogpngaction Current Decel & Diatiel
Tag SingprgToraue. 200 2 % Mokor Rafed
WebctyTande ndow 0.7 | Postian Untss
| Marai Turse 3 [ Cancel Heo

Auto Sag Configuration Conarer

Disabled®?

Proving Configuration il

Lo
Tosgon Cumwet Loco

Plarner
Homing
Besers
Deve Pararetes

St
Fauite & Marms
Tag

Disabled®

(1) Change this parameter to 1% for only Rotary Permanent Magnet Motor configurations.

(2) Auto Sag Configuration must be disabled for the out-of-box configuration to avoid unexpected operation. If you enable this parameter, it opens the Auto Sag Slip Increment and Auto Sag Start

parameters for editing.

(3)  Proving Configuration must be disabled for the out-of-box configuration to avoid unexpected operation. If you enable this parameter, it opens the Brake Prove Ramp Time, Brake Slip Tolerance, and

Brake Test Torque parameters for editing.
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AppendixE  PowerFlex 755 Out-of-Box Configuration

IMPORTANT  If your configuration includes a Rotary Permanent Magnet motor, you must
change the Phase-Loss limit to 1 ms for operation. If you do not change the
Phase-Loss limit to 1 ms, the Commutation Test for the Rotary PM could fail
and generate a Motor Phase-Loss Limit fault. Also, the instruction MSO for
the Rotary PM can fail and generate a Motor Phase-Loss Limit fault.
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Glossary

Absolute Position Retention (APR)

Axis

Bus Regulator

CIP

CIP Sync

Closed Loop

Converter

Course (Base) Update Period

Cyclic Data Block

Drive

Event Data Block

Get/Read

Integrated Motion on the EtherNet/
IP Network

The following terms and abbreviations are used throughout this manual. For
definitions of terms that are not listed here, refer to the Allen-Bradley
Industrial Automation Glossary, publication AG-7.1.

While Homing creates an absolute machine reference position, the APR bit is
designed to retain the absolute position.

An axis is a logical element of a motion control system that exhibits some form
of movement. Axes can be rotary or linear, physical or virtual, controlled or
observed.

A bus regulator is used to limit the rise in DC Bus voltage level that occurs
when decelerating a motor.

Common Industrial Protocol.

CIP Sync defines extensions to CIP Common objects and device profiles to
support time synchronization over CIP Networks.

Closed loop is a method of control where there is a feedback signal that is used
to drive the actual dynamics of the motor to match the commanded dynamics
by servo action. In most cases, there is a literal feedback device to provide this
signal, but in some cases the signal is derived from the motor excitation, for
example, sensorless operation.

A converter is a device that generally converts AC input to DC output. A
Converter is also commonly called the Drive Power Supply. In the context of a
drive system, the Converter is responsible for converting AC Main input into
DC Bus power.

The base update period of the update task of the motion group, which is

specified in milliseconds.

The cyclic data block is a high priority real-time data block that is an Integrated
Motion on the EtherNet/IP network connection transfers on a periodic basis.

A drive is a device that is designed to control the dynamics of a motor.

The event data block is a medium priority real-time data block that an
Integrated Motion on the EtherNet/IP network connection transfers only
after a specified event occurs. Registration and marker input transitions are
typical drive events.

A Get/Read involves the retrieval of an attribute value from the perspective of
Controller side of the interface.

Defines extensions to CIP Common objects and device profiles to support
motion control over CIP networks.
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Glossary

Integrated Motion on the EtherNet/

IP network I/O Connection

Integrated Motion on the EtherNet/

386

IP Network Drive

Inverter

Motion

Motion Group

Multiplexing

Multiplex Update Multiplier
Multiplex Update Period

Open Loop

Safe Torque Off

Service Data Block

Set/Write

Shunt Regulator

The I/O connection is the periodic bidirectional, Class 1, CIP connection
between a controller and a drive that is defined as part of the Integrated
Motion on the EtherNet/IP network standard.

Refers to any drive device that complies with the CIP Motion standard.

An inverter is a device that generally converts DC input to AC output. An
Inverter is also commonly called the Drive Amplifier. In the context of a drive
system, the Inverter is responsible for controlling the application of DC Bus
power to an AC motor.

Motion refers to any aspect of the dynamics of an axis. In the context of this
document, it is not limited to servo drives but encompasses all forms of drive
based motor control.

A user-defined grouping of motion axes. A motion group has configuration
g g g g
parameters and status attributes that apply to all axes in the group.

Multiplexing is the method by which multiple signals are combined into one
signal for transmission.

Number of multiplexed drives that determines the multiplex update period.
Task update period for a Multiplexed Axis.

Open loop is a method of control where there is no application of feedback to
force the actual motor dynamics to match the commanded dynamics.
Examples of open loop control are stepper drives and variable frequency drives.

The Safe Torque Off (STO) feature provides a method, with sufficiently low
probability of failure, to force the power-transistor control signals to a disabled
state. When the command to allow torque ceases from the GuardLogix”
controller, all drive output-power transistors are released from the On-state.

For complete information about the Safe Torque Off feature, see the Kinetix”
Multi-axis servo EtherNet/IP drive User Manual, publication 2198-UM002.

The service data block is a lower priority real-time data block associated with a
service message from the controller that an Integrated Motion on the
EtherNet/IP network connection transfers on a periodic basis. Service data
includes service request messages to access attributes, run a drive-based motion
planner, or perform various drive diagnostics.

A Set/Write involves setting an attribute to a specified value from the
perspective of the Controller side of the interface.

A shunt regulator is a specific Bus Regulator method that switches the DC Bus
across a power dissipating resistor to dissipate the regenerative power of a
decelerating motor.
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Glossary

Synchronized

System Time

Time Offset

Time Stamp

Variable Frequency Drive (VFD)

Vector Drive

Synchronized is a condition where the local clock value on the drive is locked
onto the master clock of the distributed System Time. When synchronized, the
drive and controller devices can use time stamps that are associated with an
Integrated Motion on the EtherNet/IP network connection data.

System time is the absolute time value as defined in the CIP Sync standard in
the context of a distributed time system where all devices have a local clock that
is synchronized with a common master clock. In the context of Integrated
Motion on the EtherNet/IP network, System Time is a 64-bit integer value in

units of microseconds or nanoseconds with a value of 0 corresponding to
January 1, 1970.

Time offset is the System Time Offset value that is associated with the
Integrated Motion on the EtherNet/IP network connection data that is
associated with the source device. The System Time Offset is a 64-bit offset
value that is added to the local clock of a device to generate System Time for
that device.

Time stamp is a system time stamp value that is associated with the Integrated
Motion on the EtherNet/IP network connection data. The time stamp
conveys the absolute time when the associated data was captured, or can be also
used to determine when associated data is applied.

Variable Frequency Drive (VED) is a class of drive products that seck to control
the speed of a motor, typically an induction motor, through a proportional
relationship between drive output voltage and commanded output frequency.
The Kinetix 350 drive does not support the Output Frequency attribute.
Frequency drives are, therefore, sometimes referred to as Volts/Hertz drives.

Vector drive is a class of drive products that seck to control the dynamics of a
motor via closed loop control. These dynamics include, but are not limited to,
closed loop control of both torque and flux vector components of the motor
stator current relative to the rotor flux vector.
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Index

Numerics

1756-EN2F 161
1756-EN2T 161
1756-EN2TR 161
1756-EN3TR 161
1756-ENXT

firmware 161
1756-L6x

APR 274
1756-L7x

APR 274
2198-Hxxx-ERS2 315

A

absolute feedback device 271
absolute feedback position 270
absolute position 263, 270, 271
absolute position loss
without APR fault 280
active homing 264
active supervisor precedence 324
APR
absolute position recovery 270
fault 274
faults 272
functionality 271
incremental encoders 281
recovery 270
battery backed controller 277
change controller 277
controller 276

controller and drives remained pow-
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