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Important User Information

This documentatiamether, illustratipet i nt ed, fAonlined or el ectdfoouseioslya her ei n
a learning aid when using Rockwell Automation approved demonstration hardware, software and firmware. The Documen
should only be used as a learning tool by qualified professionals.

The variety of uses for the hardware, saftwdre f i r mwar e (hereinafter fAProductso)
that those responsible for the application and use of those Products must satisfy themselves that all neeessary steps have
taken to ensure that each application andsactneéts all performance and safety requirements, including any applicable
laws, regulations, codes and standards in addition to any applicable technical documents.

In no event will Rockwell Automation, Inc., or any of its affiliate or subsidkasy cdmpamr ei naf t er A Roc k we
responsible or liable for any indirect or consequential damages resulting from the use or application oéthim Products descril
this DocumentatioRockwell Automation does not assume responsibiliyyfor Habilages of any kind based on the

alleged use of, or reliance on, this Documentation.

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

Excepas specifically agreed in writing as part of a maintenance or support contract, equipment users are responsible for:
properly using, calibrating, operating, monitoring and maintaining all Products consistent with all Rockwell Automat
or thirgbarty pvided instructions, warnings, recommendations and documentation;

A ensuring that only properly trained personnel use, operate and maintain the Products at all times;
A staying informed of all Product updates and alerts and implementing alkeppates and fi
A all other factors affecting the Products that are outside of the direct control of Rockwell Automation.

Reproduction of the contents of the Documentation, in whole or in part, without written permission of Rockwell Automation
prohibited.

Throughout this manual we use the following notes to make you avearesafesatains:

Identifies information about practices or circumstances
that can cause an explosion in a hazardous environment,
which may lead to personal injury or deatty ¢ieopsege, or economic loss.

>

WO I |dentifies information that is critical for suape$ishtion and understanding of the product.

ATTENTION Identifies information about practices or circuititaoaedead to personal injury or death, property
damage, @conomic loss. Attentions help you:

A identify a hazard

A avoid a hazard

A recognize the consequence

all

SHOCK'HAZARD [P may be locatadoinside the drive to plwple that dangerous voltage may be present.

BURN HAZARD — .
Labels may be located on or inside the drivpdo@kethat surfaces may be dangerous temperatures.

> | P




Introduction to Integrated Motion on Ethernet/IP
(Kinetix 350)

Contents

2T (o (Yo 10 [ 1T o [ o PO TT PP UPPPPP PP 5

ADOUL TNIS T8I ... e orree ettt mmmee et e skt b et e e ot bt mmmnn et e e e nb et e e e an e e mmmnn e e nnee 5.
TOOIS & PrEIEGUISIEES.....eteiee ettt mee et e ettt e e et mnn et e e e s stte et e e e sabe e ammmn et e e e e sabbe e e e e aatbsmmmnn s e e e e e ssbbeeeesanssemmmnns 6

N o ST L1 T O PO PP PP EEPPRR P e
About the COMPACHKABIEIMO. ......eeiiiiiiiie ettt ee et e e e ettt e e e st ammmm bt e e e e s bb e e e e e st mmmmmm e e e e e enbees 8.
About the KinetiX SHMXES DEIMIOL........uuiiiiiitiiie s meeeae ettt e e s atbe e e e s mmmeea e s asbeeee s s sbbe e e s mmamen e s esbbeeeeaanbbeee e mmmneeeeannees 9
Demonstration (Estimated Time 15 MINUEES)......coiuiiiiiiiiiieiiiie et 10

Launch RSLogix 5000 and Open AppliCatiON FES. .......oo e 10
Open and RUN the HMI APPIICALION. .......oiiiiiitacme et ettt ammn ettt e e s bbb ammmmn e e e sbbb e e e e s essmmmmmn e e e e s 14
Start and StoP the MACKINE ..o e e e mmeeee e e e et e e mmrne e s e nbb e e e e aneees 14
CIP Motion Axis Faceplate Manual COMIEQL. ... ......oiimeeac et reee e emeem e e seb e e e nean 15
Lab 1: Basic Configuration of an Integrated Motion System (Estimated Time 20 Minutes) ...................... 17

Launch RSLogix 5000 and Open APPlICAtioN. FIlE........ .o 17
Hardware and Network CONSIAELAIONS. ... ....ciuurtocee ettt mee ettt mmmee e e ettt e e e e mmmne s 23
Add YOUE DIIVE HAIAWALE. ......eiiiiiiiiiteeee ettt omree e ettt e ettt e mmmee e e e e e b b e e e e e e e bt e mmnen e e e e anbbe e e e e ennnes 24.
CONTIGUIE AXIS PrOPEITIES ....eii ittt ceee ettt eeeem et e ekttt e e s eeean bbb et e e s nbb et e e s s mmeamn sk bbe e e e s annnneee s 28.
Save and Download YOour MOtION PIOJECT..........iii i ceeea ittt s sttt meeeam st e e e e e e e s mmeea 36
Lab 2: Axis Commissioning i Hookup Test and Autotune (Estimated Time 10 Minutes) ............ccccoeeneee. 39

F S o [0 To ] (U] o =21 F PP PP PP PP 39
F S XU 1 (o] (1] = PO PPPY” 24
Common Faults Encountered WhHile TUNING..........uviiccceeeeeeeiiiiee s cmeee e cmmeee e snree e e s evee e e AD)
Lab 3: Using Motion Direct Commands (Estimated Time 10 MINULES) ........cccuvveiiiiiieniiiiie e 46

Jogging an Axis Using Motion DireCt COMIMANAS ........... ceuaeiiieiiaaeeei ettt ceeaa e e e e s e bebbeeee e e e mmmmmasbeeseeeeaaaeeas 46
Varying the Speed of the Axis Using a Motion Direct. Cammand........ccccceuevieiieeeeoiiiiiiicereee e e s e e eeeeeineeeeenes 48
Stop the Axis Using a Motion Direct COMMAN............ueecccceiiiiiiiiiieiieeeeemmmmeneiieereeeeeeeesse s mmnmnnseeeesensnnnennens 49,

30f70



Lab 4: Adding an HMI (Estimated Time 15 MINUEIES) .......cccuuriiiiiee e ieriiiieie e e e e ssseee e e e e e s ee e e e e e s nnennees
YY) (o oI (o i L= T o 1AV A o o= £ (o SRS 50
(= (o3 =T 0] LI @ 01T -0 o SO 51
Lab 5: Troubleshooting Techniques (Estimated Time 10 MINUEIES) ......uuuvrereeiiiiiiiiiieeee e ccciieeee e e e e e 59
Diagnostic Capabilities of RSLOGIX.5000.........ccceetccmeeeiieiieeie e e s es i cermeseeeee s s e ssntreeeesssmmmm s esreseeeeeeeeeesmmnnnns 59
Lab 6: Trending and Cam Profiles (Estimated Time 10 MINULES) .......c.uuevrireeiiiiiiiiiireee e e e e 63
Open the Project File and HMI APRIICAL............ooiiitaamiieee ettt eemm ettt mmmmm e e e e et e e s aasmnmae 63

40f70



Before you begin

Prerequisite is to be familiar with RSLogix 5000 software and phidtpemtmencpomputer is booted, a FactoryTalk View
ME Station program will start. You will therthatMachine InterfadéltHroughout the lab. If you close it at any time,
you will need to open it again fromLthlk Elles directory in order to operate the lab correctly.

About this lab

You will be introduced to the RSLogix 5000 software environment as the singlessaftoyathe Rockwell Automation
Integrated Motion Solution for configuration, programming, and troubleshooting, as well as the inherentaase with which yo
define your motion process.

This lab exercise demonstrates the following concepétenf Mtgion on EtherNet/IP:

A Time efficient nature of using an Integrated Motion solution

A Benefits of Integrated Motion on EtherNet/IP

A Power and performaagdented nature of the Integrated Motion solution

A Ease of motion syst&mMopdt wom Wicicleil 2irmd or h & o@D Kii &t &
You will see how easy it is to create an Integrated Motion Solution by doing the following:

A Creating and configuring motion axes using RSLogix 5000

A Learning basic motitirect commands

A Utilizhng he O6Dri vesat& rMdltoiodrki Adc dloerspeed programming of yoc
A Learning some basic troubleshooting techniques

A Being introductmithe advanced diagnostic tools available in the controller

A Explangthe functionality of trending in the controller ditg tfieanns

During this lab you will be able to understand how RSLogix 5000 can help you reduce the number of hardware and softwal
components as well as the flexibility associated with information/data access in the control system.
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Tools &rerequisites

For this hanes lab, we have provided you with the following materials that will allow you to complete the labs in this workb

Software:
A RSLogix 5000 v20

A FactoryTalk ViE Station6 10
A RSLinx Classic v2.58
Hardware:
A Computer with Windows XP opesgttem
A CompactLogl¥69.36ERM Demo (11P024A)
A Kinetix 350&is Demo (09P096D)
A Ethernet Patch Cables
A 2 xRJ45to M12
A 6 x RJ45 to RJ45 (various lengths)
RequiredFiles:
A Intro_CIK350 Complete.ACD
A Intro_CIK350 Base.ACD
A Intro_CIK350_Trending.ACD
A Intro_CIFK350_ViewMHEER
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Network Setup
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Ethernet Cable Routing:
1: PC to Stratix 2000, Port 1
2. Stratix 2000, Port 5 to Processor, Port 2
3. Processor, Port 1 to ArmorBlock, Port 1
4. ArmorBlock, Port 2 to Point I/O, Port 1
5. Point I/0, Port 2 to ETAP 1, Port 1
6. ETAP 1, Port 2 to ETAP 2, Port 1
7. ETAP 1, Device Port to Drive 1
8. ETAP 2, Device Port to Drive 2

/O Cable Routing:
9. Kinetix 350 Demo, “AXIS 1,2 REG PE" to
L36ERM Demo, “ArmorBlock Input 4,5"

Note: This is the recommended
configuration for the lab, however due to the
variable nature of Ethernet/IP topologies,
many other configurations will work.

Ethernet/IP Addresses:
Computer: 192.168.1.1
CompactLogix Processor: 192.168.1.12
Point I/O Ethernet Adaptor: 192.168.1.8
ArmorBlock I/0 Module: 192.168.1.9
Kinetix 350 Drive01: 192.168.1.21
Kinetix 350 Drive02: 192.168.1.22
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About the CompactLogix Demo

ETAP Controller
funused in Power 1769-Chassis Point 1/0
. 1769-L36ERM Suppl Based 1/0 omn
this lab) PRYY / on Ethernet/IP

Stratix 2000 Processor / /
Switch T—fm LI/ ] I'\—’ﬁ\_L
‘\ o [ (%]

7z
i

o)

N 1)

N

Circuit
Breaker
rd_?q Iﬁm
] .
P Al 4 [ 4";’
‘\:f:/

Inductive Proximity Sensor
(unused in this lab)

\ % __
igs \ T 0 \
Power Switch

ArmorBlock I/O Hardwired Inputs and Plug
on Ethernet/IP and Outputs

Use the image provided to locate these items on the demo and verify the lab setup:
A Verify the demo power switch labdle2i 0 / id200M\b6

A Verify the circuit breakérdsn 6
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Aboutthe Kinetix 350-8xis Demo

Hard-wired
Drive Inputs ETAP 2

Supply ETAP 1
\yg__ﬂ!¥RJLL_LJ¢JP%ﬁ_J_ﬁ

o |.¥
Il RENE
L (%] :_‘"..‘ v m‘"!: AL 0
NONEN
B B
Drive A ) ®\-
Power k_\}S' =53]
Switch o 5 o
A Hic== == | = mnamm— e
Registration i7" e Dles D .
Sensor Circuit
OutPl-lt a2 f --/ Breaker
"~
g a
L&
UEE -
| 11
Motor for Motor for Safe Torque OFf Power Switch
Drive 01 Drive 02 and Plug

Use the image provided above to locate these items on the demo and verify the lab setup.
A Verify the demo power switch labdle2i 0 / i2d20M\66

Verify the circuit breakérds.n 6

Verify the switch labéled R1 VE BOWBROG

Verify the red mushroom button lab&8ledF E is@uidd@ ut 6

A Verify the two hardwired inputs l@b&ed A Bate Bwitched tothe i .ght 6

> > >
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Demonstration (Estimated Time 15 minutes)

Before starting the fdrmal a b, | eriefddemdaratianishowingithe énd rasulbof the lab. During the demonstration,
you will be able to control a complete 2 axis solution via an HMI. The demonstration will also allow yatrm independently c
each axis, simulating what a real machine opértateechig do to clear a jam or manually control a portion of the machine.

Following the demonstration you will move into the formal lab, where you will learn how to construct tleid solution with detai
stepbystep dirdons. Along the way, thelbkbwil i ghl i ght concepts i mportant to I n
beginé

Launch RSLogix 5000 and Open Application Files

1. LaunchirRSLogix 50Q@oublelick on the RSLogix 5000 desktop icon.

2. From the Tool Bar menu, choose the Open iconé

f RSLogix 5000
File Edit ‘iew Search Logic Communications Tools  Window  Help

a[S]=| =] FlE|e] ol =l &l&lEl E

TheOpen/Import Project window appears.

3. Browse to the foltlab Fileoon the desktop and ojpgro_CIPK350 Complete.ACD

4. SelecWho Activédrom th€ommunicationsienu.

The Who Active window appears.
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5. Drill down through liiieo_ CIPK35Qiriver ath select the devicd 82.168.1.1the CompactLogix
processor.
& who Active i ] |
¥ Autobrowss Hefresh I
= = workstation, CORE E® Dl I
#-@5 Linx Gateways, Ethernet
=g Intro_CIP_K350, Ethernet Upload... |
oW 152, 168.1,12, CompactLogix Processor, Intro_CIP ample
] 192.168.1,21, Kinetix 350 Drive, Kinetx350 Download |
] 192,168,122, Kinetix 350 Drive, Kinetix350 :
o[ 192.168.1.8, 1734-AENTR Etherhiet/IP Adapter, Update Fimware. . |
192.168.1.9, 1732E-IB16M125S0EDR 16 DC In M12, 1732E-1616M - |
Help |

| | ol
Path: Intro_CIP_K3504%192.168.1.12 Set Project Path |
Path in Project: <none>

[Clear Project Path |

4

If the path is not already set in the control&et Elidkect Path
Note If your control hardware is different than recommended or if you havesdougtrestiandwacenslt with
your lab instructor.

6. Open the door on the front of the processor to reveal the Secure Digital card and the operation mode switck
Verify that the switch is iRREE(remoteposition. Ensure thatkhnetix 35@rives arépowered uf

7. Click th®ownloadutton in the Who Active window.

The Download window opens.
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8. Click th®ownloadutton to send the program to the controller.

9. When downloading completes, place the contRillenitde
Method 1:
=

! E Done downloading. Change controller made back ko Remaote Run?
-

Yes Mo |
Clickyes
Method 2:
Go tc fem Prog il and sele®un Mode
=

1] 5: Change controller mode to Remate Run?
-

Yes Mo I

Clickres

11. Verify that your controllezasnmunicatingg

.

CompactLogix

LU - | 0w
FoRce 0 k1
w O 0 uwx 2
o 3 o ]

A OKindidcator shoulddmdidgreen
LINKlindicator should ftesshinggreer indicating network activity

C >

A LINKZ2indicator should ftesshinggreen indicating netkactivity
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12.Veri fy that the
L{—___%‘:_‘@i_é\i]o
[
- 500
o OF 13
-K)inotixJSUl ¢ﬂ
[u]
0
12
11

13.

> >

A

"u,\ IE;J‘H».J"]_J

vV es ar e

ireadyoé

Description

Data status indicator and diagnostic display

Memory module socket

Network status indicator

Module status indicator

Axis status indicator

Ethernet communication port (Port 1)

1/0 (10D) connector

Maotor feedback (MF) connector

Ground lug

Shunt resistor and DC bus (BC) connector

Back-up power (BP) connector

Display control push buttons (3)

NetworkandModuldights should Belidgreen

Axislight should Blashinggreen

Portstatus indicator mayflashinggreern indicating network traffic.

The Kinetix 350 drives should bengoxotil 9 2 . 1 608n. 1t .hxex &d i s p |
address of that drive. It may take up to one minute to reach that state.

If any of the above steps did not work as described, please consult your lab instructor.
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Open and Run the HMI Agadion
1. MinimizeRSLogix 5000 so that the HMI screen on the desktop can be seen.
2. ClickOKon the warning screétne HMI to load tB&rtupscreen.

3. TheStartups cr een should initially be displayedée

Toggles the machine between
Program (AUTO) and Operator
(MANUAL) modes.

\ Machine Control
Start |

—1

Indicators provide
info about the
overall machine
status.

Machine Status

[ ok
[ Ready

[ safe speed

Program

STOPPED

7‘

State:

/

Launches the axis Axis01 Indicates the current While in Program When visible, clears
"Faceplate" screens, state of the machine. mode, the Start and any faults detected by
provides status info . Refer to the state Stop function controls the machine.

Axis02 diagram. the machine.

and allows manual
control.

Exits the runtime
window and closes
the application.

\

Exit

Launches the
Equipment Status
screen, displays key

axis values.x

Alarm Equipment
History Status

Launches the Alarm History
screen, logs fault info.

Launches the State Diagram
screen, provides an overview of
the state machine (includes

current & previous state). State

Diagram

TheStartupscreen provides Machine Ssaatthi€ontrol, plus it allows navigation to all other screens. Take a moment to
familiarize yourself with the Startup screen before moving on to thelhedystmioa. little different, depending on
the status of the machine.

Start and Stop the ktdne

1. If the machine is currently IABIRRTEB t at e é

Machine Status

[ FAULTED
[ Ready
[] safe Speed

Power Up

State: ABORTED

€ p rCkea Baults

Machine Status

] oK
[ Ready

[ ] safe Speed STOPPED

State:

After a few moments the machine should transit®rQP Biebtate.
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2. PresdProgram/Operattutton unflrogranis displayed. Program (AUTO) is now the aobivercdat

3. PressStart
The required axes enable and begin operating according to the RSLogix 5000 program.

You should see that both axes begin to rotate. If you notice closely, you might be able to tell that Axis02 appears to be
following AxisO1, buapproximately half speed. The program in RSLogix 5000 is gearing Axis02 to AxisO1 at a 2:1
(Master : Slave) gear ratio.

4. PressStop

The motion system stops.

CIP Motion Axis Faceplate Manual Control

Axis01
1. Pressth.! button from tistartupscreentolauc h t he f acepl at eé

Axis 01 [X]
it > B [T e e @ wp

[ Axis Alar

Configuration ical Axis Fault Operator (MANUAL) Control
CIModule Fault CJBus Ready
Trend I Config Fault I Drive Enable Axis Status

I Group Fault [ Axis Shutdown

1 Motion Fault 1 Axis Inhibit

[ Guard Fault CJPower Stuct En

init Fault 1 Axis Homed

CJAPR Fault I Safe-Off OK

The CIP Motion Axis faceplate provides axis status information, fault information, and trending data. The faceplate als
includes the ability to manually control the axis.

Axis
2. Pressth*™ buttoné
Axis 01

A “ Axis
& E I status 9
[ Axis Fault
£1Bus Ready Operator Enabled
I Enabled Home
[ Axis Homed
Position 0.77 units Jog Fwid

Jog Spd unils Jog Rev

This picture shows the drive enhblgdyer your screen may differ when you first load theFemapiadexis
CTRLdisplay, you have the ability to enable, disable, home, move, jog, and clear an axis fault.
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IfProgramis currently displayed, presBringram/Operattutton untdperators displayed. Operator
(MANUAL) mode is now the active control mode.

Press thEnabled/Disabldaltton untdnableds displayed.
The axis shitd now be enabled andittie Statusndicator ligbth the drivéhould now Iselidgreen

Press thdog/Movéutton to select between the 2 types of manual control.

To set to jog speed for example, click on the corrdsgoBpdigsplay box to launch the kéypad
Position 077 units

The units for both Jog and Move manual contbof agexidé 6 e v.s / sec &

Note Some of the numbers stenerboth indicators and keypad input buttons. For example, the Jog Spd
indicator displays the actual speed feedback of tbettievdesired jog speed. WHewby clicking the
indicator you launch the keypadljpat where you can enter the desired jog speed.

Dual Purpose Controls

Ll ———— Enter desired jog speed.

0 ~ 10000

Actual speed
feedback from drive.

Take a few minutes to manually control the axis by el@gativig\'ecommand.

If attempting a Move, keep in mind that the position you rerEmisrdal imove position Yedsti forwardegative
for reverse), and the speed must zemonEnter both numbers before pressing Move.

This concludes the demonstration.
A When you are finished manually controlling the axes,3tesamd@isableall of the drives.
A Maximize RSLogix 0énd gOfflinewith the current file.
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Lab 1. Basic Configuration of an Integrated Motion System (Estimated Time 20 Minutes)

In this lab, we will introduce youGothgactLogix with Integrated Motion on Etherigetdiact family by performing the
following:

A Creating a project by utilizingthe i ves & Motion Accelerator Tool kité
A Learn about the core concepts and benefits of Integrated Motion on EtherNet/IP.

A Configure your motion hardware including controller and drives.

Note Much ohe inforation ad detailedtes provided in this lab can also be found i@thé® Mot i on Conf i gur
Startup WOEIONMOGIENP)ealadable via Literature Lidvdoge information about the programming

techniques used here can be foungubtivatioa Dr i ves and Mot i on (IASIMRRIOEEN®Y or Tool
available via Literature Library.

Launch RSLogix 5000 and Open Application File

1. If RSLogix 5000 is not already running, launch RSLogir #tladidingon the dektop icon.

o
P

Es L L

The RSLogix 5000 Splash screen apears.

a.9|RSLogix. 5000

o é Configuration and Programming of the
- Logix5000™ Family of Controllers

This program is pratected by LS. and international
copyright laws as described in the about box.

Rockwell
Automation

16.03, 17.00, 18.00, 19.00, 20.00

The splash screen shows at the bottom the different versions of RSLogix 5000 softarghe that|are curr
installed on the computer; these number might not n

Note If theStart Page opens, click the Start Page toggle on the upper left edge of the screen to enter the RSLogix 500C
project environment.
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2. Fro

m the Tool B a

i RSLogix 5000

r

me nu

choose the Open iconé

File Edit “iew Search Logic  Communications

Tools

Window Help

el = S E R R

ol &l E

The Open/Import Project window appears.

Browse to the foltdab Fileon the desktop and opeintile_CIPK350_Base.ACDNhen you open the

logic file, the Controller Organizer appears on the left side of the RSLogix 5000 window.

The6 Dr i ves & Mot iiscamodilarpredraenmiagtsuitiat Was wsédit@ate thisample logic file
The sets of tools included with e i v

customized to meet the needs of motioni@amgilizat i q u i ¢ k ansmting yotr drivaslanotfpm sysgem.

Controller Tags

[23 controller Fault Handler

----- [ Power-Up Handler

=145 Tasks

=8 MainTask

- PO0_Machine

- po1_application

-8 poz_axis0l

-8 poz_axis0z

----- 3 Unscheduled Programs | Phases
[—:I@ Mation Groups

-3 Add-0n Instructions
-3 AlarmHistary_A0T
F-L&} CIP_Faceplate_a0T
B[z} MachineSTATE_AOT
=5 Data Types

Cﬁ User-Defined

Cﬁ Strings

Cﬁ &dd-on-Defined
Cﬁ Predefined

Cﬁ Module-Defined

EIS 1/O Configuration
= 1769 Bus

- [ [0] 1769-L36ERM Intro_CIP_K350_Base
- Bl [1] 1769-1Q16F/4 Digital_Inputs

- Pl [2] 1769-0B16/E Digital_Outputs

Bl [3] 1769-TF4x0F2jn Analog_IO

= Ethernet

[l 1734-AENTRA Pairt_IO_Chassis

[ PointIO 4 Slok Chassis
o [l [0] 1734-AENTRA Paint_IO_Chassis
[l [1] 1734-1B8/C Point_Digital_Inputs
: [l [2] 1734-0B8)C Point_Digital_Outputs
e Il [3] 1734-BCFGOLRIC Paink_DLR

es

-

Type 1769-L36ERM CompactlogixS336ERM Controller
Description

| Bl 0

IMajor Fault
tdinor Fault

4

| o

= Controller Organizer[@ Wabch

and

Mo tpiovidgprecardfigured examflgichat caflmeo | ki t 6
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The Controller Organizer is a graphical representation of the contents of your controller proje
consists of a tree of folders that contain all of the information about the programs and data ir|

controllerrpject. The default main folders in this tree are:

Controller Project NariéContains the contredlesped tags, controller fault handler, and the pow
handler.

Tasksi Tasks are shown in this folder. Each task contains its own prograrssawitiprogtara
scoped tags. The routines can be: ladder diagrams, sequential function chart, function bloc
and/or structured text.

Motion Group$ Underneath the Motion Groups folder, you will find one group of axes which ¢
individual azeas well as coordinate systems. In addition, you will find Ungrouped Axes, whicl
have yet to be assigned to any particular group. You can assign these axes to the motion gr

Assignment tab of the Motion Group Propedigs wind

AddOn Instruction$ AddOn Instructions are instructions that yowdéfiene can be provided to yc
by someone else. Once defined in the project, they are similan tostrediighs already in the Lg
controllers. An AQd Instruon allows you to encapsulate your most commonly used logic as ¢
instructions. They are useful for commonly used instructions in your projects and to promote
across the projects.

Trendsi Trends are shown in this folder.

Data Types Shows predefined and wfined data types. tikdined data is created in this folder,

I/0 ConfigurationContains the information about the hardwanetcamfithis controller project. |
holds a hierarchy of modules with which the contmafiguied to communicate.

ct. This display
the current

Br up

K diagram,

ontains
0 are axes that
oup via the Axis

u
gix

ets of
consistency
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4. SelectController Propertidsom th&ditmenu.

The Controller Properties window openseé
f Controller Properties - Intro_CIP_K350_Base i m]
MHoryvolatile Memony I Memaony I Intermet Protocol | Port Configuration I Metwork,

General | b ajor Faults I tinar Faults I DatedTime I Advanced | SFC Execution I Fil=
Wendor; Allen-Bradley
Type: 1769-L3BERM CompactLogixb3236ERM Controller Change Contraller. . |
Revision: 204
Marne; Intro_CIP_K350_Base
Dezcription: ;I
[
Chassis Type: |<none> j
Silat: 0 =i

(] I Cancel Apply Help

5. Select th&enerallab.

Notice that the controller type has been selected for you already. WWSBBER&1Z6pactLogixrobat that we
are using in this hardware setup, the slot and chassis type cannot be changed by the user.

Note If your controller hardware is different than specified, please consult with your lab instructor to make the appropri
changes.
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6. SelectthPate/Timé a b é

& Controller Properties - Intro_CIP_K350_Base Y [ m] 1
Monvolatile Memory I demary I Internet Protocol | Fuort Configuration I MHetworl,
General I b ajor Faulkz I Miror Faulkz Date/Time I Advanced SFC Execution I File

£i) The Date and Time dizplayed here iz Controller local time, not work.station local time.
ze theze fields to configure Time attributes of the Controller.

Set[rate, Time and Zane fiom Workstation | *

Date and Time: I Change Date and|Time... |&

Time £one: I j +
I Aedjust for Daylight S aving [+00:00] «

Time Synchronize

i\, DAMGER. If time synchronization iz
dizabled online, active axes in any
controller in this chazssis, or any ather
spnchronized device, may expenence
unerpected motion. Safety contrallers may

2 |3 a synchronized time slave fault if no ather time master exists in the

2 Duplicate CST master detected local chassis.

) CST Mastership disabled

i) Mo C5T master Advanced... |

v Enable Time Synchmonization

) |5 the system time master

0K I Cancel Apply Help

Verify that the selection box O6Enable Time Synchroni z
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0Enabl e Ti madaliffeéssyirofc Ma koen i tzhaits omadnt r ol | er thahe | Coor di nat

was i mplemented in prevleu¥$i mer Synobhrohi R&tLtogna 86860
modul eds abi | iynghrorizationpvehich is adgmdtt requiiementtofi ChPevioton.
CIP Motion doesndét rely on a rigid, scheduled netwo

the data and timestamp for execution as a part of a standard Ethernet packet. This allows mpotion devices to
plan and follow positioning path information accordiugterained execution plre controller,
communication module, and all of the emotievices require time synchronization for CIP Motior) to
function

The mechanism that provides time synchronization on EtherNet/IP is refered to as CIP Sync| CIP Sync is
based on the IEEE88 Precision Time Protocol (PTP) standard, which detairsrgytioctedor
devices connected in a network.

The sole system time master is referred to as the Grandmaster and is determined by a strict [arbitration

process. By default the Grandmaster is both PTP / Coordinated System Time (CST) master|and typically wi

be a viable communication modul e or procelssor. The
can allow the processor to win the arbitration over the other processors and/or communication modules

connected to it.

The following example iliestithe Grandmaster / Master / Slave relationship for a ControlLogix|chassis
and its connected I/O; the same would hold true for eligible CompactLogix controllers.

The EtherNet port on
es&e% | the backplane is also

s BEE in the Master State.
. I I:IILH

@ Grandmaster
@ Master @
@ Slave | - / 3 — —
. E ‘:.. [ r,
=
= L, 34

Point 1/0 &= PanelView

Note In systems with multiple processors, all controllers need to have time syrabiecizBthey
are to use CST / PTP time.

The System Time timestamp bk @4NT) value that represents the number of nanoseconds o
microseconds starting from January 1, 1970 at 12:00 am.

7. ClickOKto close the Controller Properties window.
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Hadware and Network Considerations

Bef ore we continue on with the | ab, |l et 6s discuss some
Motion on EtherNet/IP.

Network Topology

Integrated Motion on EtherNet/IP allows for mutiikléopetagies, providing the flexibility necessary to meet even the most
demanding applications. Listed below are 3 of theubnonetpapk topologies.

Note These diagrams were sourced franQteemp act Logi x L 3 ERL76BUWMOZTENP). IMere s User M
network topologe®shownintheCI P Mot i on Po p ul(ASIMIRONIEMNR) availabte vinthe Dr awi ng
Rockwell Automation Literature Library.

Device Level Ring with Integrated Motion

Computer with Ethernet Port Connected Via a
1783-ETAP EtherNet/IP Tap CompactLogix L3ER Controller System

o
Kinetix 350 Drive Connected Via a H
1783-ETAP EtherNet/IP Tap

PanelView Plus Terminal Connected Via a
1783-ETAP EtherNet/IP Tap

) = |
Kinetix 6500 Drives [0 — 1756-EN2TR ControlLogix EtherNet/IP
with Motors LIV | ‘ = Adapter with ControlLogix I/0 Modules

T =H e
1734-AENTR POINTI/0
Adapter with POINT 1/0
Modules
Line with Integreated Motion
1734-AENTR POINT 1/0 Adapter 1783-ETAP EtherNet/IP Tap with PowerFlex 755 Drive
with POINT 1/0 Modules Connected Via a 1783-ETAP EtherNet/IP Tap
PanelView Plus Terminal
Computer with Ethernet Port = == with Ethemnet Port
| L
1)
WA ]
a =
| PR PL r
o) W all : |r~:=
CompactLogix L3ER Controller System o é !ﬂ
Kinetix 6500 Drives Kinetix 350 Drive Connected Via a
and Motors 1783-ETAP EtherNet/IP Tap
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Star wih Integated

Computer with Ethernet Port -

Kinetix 350 Drive

Kinetix 6500 Drives
and Motors

Motion

Ethemet Switch

=] _
]
AL

CompactLogix L3ER
Controller System

PanelView Plus Terminal
with Built-in EtherNet/IP
Port

SRR 34 AENT POINT /0
| L5 Adapter with POINT1/0
Modules

Add Your Drive Hardware

1756-EN2TR ControlLogix EtherNet/IP
Adapter with ControlLogix Chassis

In this section you add the followingaddweareo the I/O configuration;
A Drive0ZKinetix 350)

Noe: Drive0XKinetix 350) has already beeropfiggured for you. The configuration steps foaf@rivedrly identical to

Drive02.

1. Right | i ¢

k on the Ethernet

------ 0 L-2] LFmrs=lrtsra s s diuy iy

Ed
- i 1?5g| ﬂ Mew Module, . |
El[l 1734 Discover Modules, .,

=

B Paste Chrly

Properties Alt+Enter

The Select Module Type window opens.

network icon and sel
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2. Inthe search box, tgpK i n e anid watcB & ®hé list repopulates. Select the catal@@@ember
V31PRAM

Catalog I Module Discoveryl Favoritesl
Jrinetix 350 Clear Fiters | Hide Fiters 2 |
~ | Module Typpe Categaory Filkers ~||F | Module Type Yendor Filkers |
a — Allen-Bradley
O O
O O
| _|O
[ o) I TS
il I_'I_I
Catalog Hurnber | Description | Yendor | Categom -~
2097 31PRO-LM Kinetiz 350 Singl...  Allen-Bradley Dirive Motion
2097 W ATPRZ-LM Finetix 350 Singl...  Allen-Bradley Dirivee b otion
20974 32PRO-LM Kinetiz 350 Singl...  Allen-Bradley Dirivee, Mation |
2097 32PR2LM Kinetiz 350 Singl...  Allen-Bradley Dirivee, Mation
2097 32PR4-LM Kinetiz 350 Singl...  Allen-Bradley Dirive Motion
2097 33FAT-LM Finetix 350 Singl...  Allen-Bradley Dirivee b otion
20974 33PR3-LM Kinetiz 350 Singl...  Allen-Bradley Dirivee, Mation
20974 33PR5-LM Kinetiz 350 Singl...  Allen-Bradley Dirivee, b otion j
19 of 209 Module Types Found Sidd ba Favaorites |
[~ Cloze on Create LCreate | Cloze | Help |
y

3. ClickCreate

The New Module window will appear.
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4, Onthe&Senerat a b é
x|

General® |E-:-nne-:tiu:-n| Time S_I,Jncl Modulelnf-:-l Internet F'r-:tncc-ll Part Configurationl As&nciated.&xesl F'owerl totion Diagnostics

Type: 2097 VI PRO-LM Kinetix 350 Single Axis Ethernet Drive
Wendor; Allen-Bradley
Parent: Local Ethernet Address
Mame: IDriveD2 ¢ Private Netwark: 192.168.1. I 221_|j
Dezcription: ~ P Address: I
LI €~ Host Mame: I
 Module Definition
Change ... |

Revizion: 11

Electronic Keying: Compatible bodule

Connection: fiatian

Powver Structure: 2097 NPRO-LK

Statuz: Creating Qg I Cancel Help

(1) Typé Dr i intheON2rde field.
(2) Selectd@rivate Networnd set the Ethernet address to 192268.1.
(3) ClickOK

5. If the Select Module Type windowojsestjlbresSlose

The drive that you just added should now appear under the Ethernet network in your 1/0O configuration.
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6. To complete the drive configuratioulicigbtDrive02and sele®ropertieg

-3 1/O Configuration

= 1769 Bus

L {0 [0] 1769-L36ERM Intro_t
----- ﬂ [1] 1769-101 6F 1A, Digital ﬂ
..... ﬂ [2] 1769-0B16/E Digital_ Discover Modules. ..
----- Bl [3]1769-IF4x0F2/ 8 fne

Mew Module. ..

B & Ethemet L3 Chrl+x
o~ [l 1769-L3EERM Intro_CIP Copy Chrl+C
E[l 1734-AENTRA Poink_IO [, Paste Chrl+Y

E|- PointIo 4 Slot Chassi Delete Del

e [ [0] 1734-0ENTRY
<[ [111734-1B8/C P Cross Reference Ckrl+E
e I [2] 1734-0BE(C |

el 13 1?34-8CFGDL| Properties Alt+Enter
----- Bl 1732E-1616M1ZS0EDR
-y 2097-Y¥31PRO-LM Drivel: Print

LB 31PRO-LM Dr

The Module Properties window opens.

7. Navigte to théssociated Axetale
ol

Generall D:unnection' Time Syncl Modulelnfnl Internet Protocnll Part Corfiguration  Associated Axes® | Powerl Motion Diagnostics

J Mew Axis, .. |

Axis 1t

Matar fMaster Feedback Device: Mokor Feedback Part

Statuz: Offline ak I Cancel Apply Help

In the drop down méméxis 1 choos@\xis026
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Though this drive type does not support auxilary feedback, other CIP Motion drives do. In th
1 and Axis 2 are both listed. The auxilary feedbattiopertiomes can be used for load feedback
primary axis if the axis has a Feedback Configuration of Load or Dual.

Axis 2 is for a Feedback Only or #dAhalfo a
electronic gearinghpations.

ese drives, Axis

of the

X i

8. ClickOKto close the Module Properties windnivéOR

Config

ure Axis Properties

In this section you will configure the following Axis:
A AxisO2(Kinetix 350)

Note AxisO1(Kinetix 350) has already beeropfigured for you. Theganafiion steps for AxisO1 are nearly identical to

Axis02.

1. From th&lotion Groups > MotionGrdofier in the Controller Organizeglicghimxis02and select

Propertieé

‘{23 Unscheduled Programs | Phases

]3] Motion Groups

El@ 1765 Bu Manual Tune...

%l Eﬂ Motion Generatar. ..
2 Cross Reference Chrl+E
3 ek
; Print r
E|-,5'Ee.- Etherne rn
el 1:‘.E"l Properties Alt+Enter
w0

B3 Add-0n Inst
=L AlsrmbHis

Machine
-3 Data Types
C@ User-De

" Cut ChrlH-x
#-Lg strings | ©
Ly Add-on T2 CoPY ctriC
- Predefir B2 Paste Chrly
-Cgh Module- Delete Dl
----- [ Trends
=5 I} Configu Makion Direct Cammands. ..

Elﬁ MokionGroup

f:l Unaroug Goto Module

Monitor Axis Tag

Fault Help

Clear Axis Faults

The Axis Properties window opens.

S .
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2. Notice on tieenerapage that theri¢tix 350 drive module you added in the previous section is assigned to
this axisé

% Axis Properties - AxisD2

=10l x|

Categaries:

----- Sealing

----- Hookup Tests

----- Folarity

----- Autatune

= Load

----- Backlash
o Compliance
----- Pozition Loop

----- Welocity Loop

----- Torque/Current Loop
----- Platiner

Aiz Configuration: IF'osition Loop j
Feedback Configuration: IMotor Feedback j
Application Type: ITra-:king j
Loop Rezponze: I Medium j
I otion Group: |MotionGroup j _l [ ew Graup |
Associated Module
Module: IDriveD2 j
Module Type: 20974 31 PRO-LI
Power Structure: 2097 31PROLM
Az Mumber: I‘I j

Manual Tuke... |

.

Cancel |

Apply

Help

Leave all values set to defatthis page, and do not close the Axis Properties window until instructed to do so
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There are thréis Configurationptions for the &iix 350 drive:
Position LoopVelocity LoopandTorque Loop

The Application Type and Loop Response are used to configure the axis to optimize the Auti
Use the description and table to determine the most appropriate configurpiiah fiteigtinety

There are five differ&pplication Types

Custonmi’ Advanced tuning, user selects Autotune parameters

Basici Default tuning parameters

Tracking Winding/unwinding, flying shear, and web control applications
Pointto-Pointi Pick &lacepackaging, and cut to length applications

Constant SpeeidConveyors, line shaft, or crank applications

Position Paosition Velocity Velocity Integrator Velocity Acceleration
& Loop Integrator Loop Integrator

Bandwidth ™ | Bandwidth Bandwidth Bandwidth Hold Feedionward ™ | Feedionard
‘Custum | X | | X | | | |
Basic oox I | | |
Tracking | X | | X | X | | X | X
Point-to-Point | X | X | X | | X | |
‘Constant Speed | X | | X | X | | X |

X - selected by default
When selected, Autotune will set the Velocity & Acceleration Feedforward to 100%

There are thré@op Responseptions:
Lowi Damping Factor = 1.5
Mediuni Damping Factor = 1.0
Highi Damping Factor = 0.8

btune results.
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3. Navigate to tiMotorpa g € €

% Axis Properties - Aris02 - O] x|

Cateqories:

- General Motor Device Specification

[rata Source: I Catalog Mumber LI\ Parameers. . |
Catalog Mumber:  |<none>

* Scaling I

----- Hookup Tests Motor Type: INot Specified

----- Folarity -~

_____ Sutatung Uriits: I Rew x|
* = Load Catalog Number:

Backlash [TLv-A11 0P B K. |
Compliance

----- Pasition Loop TLAR-A2xmsF-Bdx | Cancel |

----- ‘elacity Loop TLAR-A3umwE-B28

----- Tarque/Curent Loop ¥ﬁgig::zgg§; Help |

""" Planner TLAR-£3wE B

..... Hom,ng TLAR-A3xxsH-B 28

----- Achions TLAR-A3umsH-B 22

..... Diive Parameters TLAR-A3xwxH-B 44 i

----- Parameter List TLAR A b B

----- Statuz TIh BAA M M. j

----- Faults & Alarms  Filters

""" Tag oltage Family Feedback Type

f<all> = et R ED =l

Manual Tune... | ak. I Cancel | Apply | Help |

(1)
(2)

For thBata Sourceselec6 Cat al og Number 6

Clickhange Cataloghe Change Catalog window opens.

(3) Selechotod T-HAMOFB x xfrand the list and then €ikko close the Change Catalog Number window.

Data Soure options:

Namepla Datashedt Motor parameters are entered directly by the user. Optional for those u
have experience with servo motor data and wish to enterdtRaitymot®r parameters.

Catalog NumbérMotor parameters are acquired from the MdbaseDaastomers will generally
employ an AB motor listed in the Motion Database.

Motor N/ Motor parameters are derived frowolatifte memory of a metounted smart feedback
device equipped with a serial interface. Applies to any Hiperfdcaa EnfDat mot oor wh
programmedo with Rockwell Aut omati on form

sers who

i ch i
atted
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4. Notice on thdotorandModelp a g e s

%# Axis Properties - Axis02

Categories:
General
r
Maodel
* M ator Feedback
* . Gealing
----- Hookup Tests
* L Polarity
----- Autatune
* - Load

Backlash
Compliance

----- Poazition Loop

----- Welociy Loop

----- Tarque/Current Loop
----- Platirer

----- Harning

----- Achions

----- Drive Parameters

----- Parameter List
----- Status
----- Faults & Alams

Motor Device Specification

[rata Source:

Catalog Mumber:
totor Type:

Llrits:

t hat

[

I Catalog Mumber

the motor paramter

=lolx|

Parameters... |

|TLY-A110P B2

=
~

I Fiatary Permanent kagnet

IHev

Mameplate [ Datasheet - Phase to Phase parameters

Rated Power:
Fiated Yaoltage:
Fated Spesd:
Rated Current:
Fiated Torque:

ke
Walts [(RMS]

[foooo AP
o3 amps(RME)
[l Nm

Change Catalog... I

Pale Cont: IB
Mar Speed: IEDEIU. 0 RP

Peak Current; ID. 92 Amps [RMS]
b ator Overload Limit: |1 an.a % Rated

tanual Tune. . |

ak. Cancel Apply Help

ClickApplyto save your changes.
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5. Navigate to tlszalingp a g e é

% Axis Properties - Axis02

~=1ol%]

Cateqories:
- General 5caling ko Convert Motion from Controller Units to User Defined Units
L:_| tdatar
_____ Model Load Type: IDirect Coupled Rotary 'l Parameters... |
----- Mator Feedback Tk ission
™ ’

""" Sealing Fratio [:0: |1 : I'I Fes

----- Hookup Tests

..... Polarity Actuator

----- Autotune Tiype: I hones - l
= Load

Backlach Lead; [1o |MilimeterRev > ]
Compliance [iameter; |1_D IMiIIimeter j

----- Position Loop )

----- ‘elacity Loop Scaling

----- Torque/Current Loop Units: | revs I

EI:;I;E Scaling: 1.0 evs per I‘I.D Fiatar Bew j
..... Actiohs Travel

----- Diive Parameters Wode: |

----- Parameter List

..... Status Fanges: |1DDD.D TEYS

?ZL;Its & Alarms Unefigh |1 0 e per |1.D Cycle

| Soft Trayel Limits
I &L Positive; ID.D (=
I awimim W eaative; ID_D IEYE

Manual Tune... |

ak. I Cancel | Apply I Help
(1) Ented r enthgStaling Unitbox. Leave the Scaling skiOrevs pet.0OMotor Rev.
(2) Set théravel Modnd Cy c lleave the Unwind sdt@oevs pet.0Cycle.
(3) Clickpplyto save your changes.
Note Position f eedb eeqpér metartevolutiomwi nd or Ar ol
6. If a popup window appedickYest o aut omatically wupdate

RSLogix 5000
AN
L
Refer bo Help For a lisk of dependent: attributes.

Yes Mo Help

‘fou have changed a parameter which affects other attributes,
Do wou want o automatically update all dependent atkributes?

]

|l over o

al
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7. Navigate to tirive Parametepage ...

% Asis Properties - Axis02 _ (O] x|
Cateqories:
- General Drive Parameters to Controller Mapping
= Moto;ﬂ el Parameters to be read each cycle: Parameters to be written each cycle:
..... ode

----- Iotor Feedback

----- Scoaﬁr:gee * Liine Walue -] Mame Value ﬂ

_____ Hookup Tests [ [VeloctyintegratorOutput i} [~ |PositionTrim 0.0

_____ Palarity [ |Weloctyl oopOutput o] [~ |“eloctyTrim 0.0

_____ Autohune [ |AccelerstionFineCommand o0 [~ |TorgueTrim 0.0

- Load [~ | AccelerationFeedforwardComm. . 0.0 [~ |welocityFeedforwardGain 100.0
Backlazh [~ |AccelerstionFeedback 0.0 [~ |AccelerstionFeedforwardGain 100.0
Compliance [ |TorqueReference 0o [ |PosttionLacpBanduwicth 17 475378

_____ Position Loop [~ |TorqueReferenceFitered 0.0 _I [~ |PostionintegratorBanduvidth 0.0

_____ Vielacity Laop [~ |TorqueReferenceLimited 0.0 [ |WelocityLoopBandwicth £9.90151

..... Torque/Cunent Laap [ | CurrentCommanid o0 [~ |velocityintegrastorBancwidth 11184242

_____ Planner EOCE [0 [ |TorgueLimitPositive 23589745

_____ Haming CurrentFeedback 0.0 I [~ |TorgueLimithegstive -235.89743

..... Achions TLrTEntErar o [~ |WelocityLowPassFiterBancwidth 0.0

% i Diive Parameters I |OperativecurrentLimit (uji] [~ |Torgquel owvPassFiterBandwicdth 0.0

_____ Parameter List [ |currentLimitSource ol-| [ [Systeminertia 010870055 | |

----- Statuz

----- Faults & Alarms

..... Tag

ManuaITune...l ak. I Cancel | Apply | Help |

Notice you can selBdve Paramteiia addition to the pagters included whiato Tag pdateis enabled.
Selected parameters can now be both fAreadodo and dAwr

Scroll through tteadparameter list and ch@dR u r r e n taRdethen didgpplobave your changes.

Currently, there is a limit-o€46 andOwrite enabled selectipesaxis

Each parameter selected to be transmitted as a cyclic read/write attribute will add overhead 1o the controller
and drive data exchange and thus impact performance. You must analifaef tiealttade drive
paameter exchange on the timing of the axes.
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8. Navigate to tiRarameter Ligt a g € €

% Axis Properties - Axis02 ;Iglzl
Categories:
ererd
] Mator
L Madel Parameter Group: IAII j Associated Fage... |
----- Motor Feedback T
----- Sialing Mame otor Unit -
----- Hookup Tests AccelerationFeedforws gd':;ﬁ;;eedback 1000 |%
..... Palarity A ctustorDiameter Palarity 10
----- Autatune ActustorDiameterUnt | Load Millimeter
El- Load Actustarlesd ga°kli?-'3h 1.0
i Backlash ActustorLeadUnit pﬁgﬁszr&zp Millimeter/Rey
------ Compliance ActustorType Welocity Laoop <Mones
----- Pasition Laop Awerage’'elocity Timebaq Torque/Curent Loop 025 s
----- Yelacity Loop BacklashReversaldffse] 2Nner 0.0 rews
----- Torgue/Curment Loop CommandUpdatelelayO AgtTol :g 0 |uz
----- Flanner CammutationOftset 0.0 Degrees
----- Haoming CorversionConstant 1000000.0 Mation Courtsfieys
----- Actions Feedbackl AccelFiterBandywvicth 0.0 [Hz
----- Diive Parameters Feedback1BatteryAbzolute Wes
----- Parameter List Feedback Cycleinterpolation 1 |Feedback Courts/Feedback Cycle
----- Status Feedback1 CycleResalution 131072 |Feedback CyclesRev
----- Faults & Alarrms Feedbacki Startuphethod Ahsolte
----- Tag Feedback Turns B5536 |Rey
Feedback] Type Tamagawa Serisl
Feedback1 Unit Rey
Feedback1elocityFiterBandwvidth 2546 4755 Hz ;I
Manual Tune... | QK I Cancel | Apply I Help |

Notice you can access all the parameters associated with each category page. Take time to scroll through the various
parameters.

Each Parameter Group list may coot@rattributes than the associated category page. In som
instances, attributes listed on the Parameter Group list are not displayed on the associated category page.

Find the one labelkedback1BatteryAbsolaed change itdoN dSéice these hardevdemos do not have
absolute battery backup, the monitoring is disabled by setting thismpacteter

Leave all other values set to defaGlickApply.
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9. Navigatetotiagp a g e €

% Axis Properties - AxisD2

Cateqories:

-~ General
L:_| Matar
i Madel
----- tator Feedback
----- Scaling
----- Hookup Teste
----- Polarity
----- Autature
= Load
Backlazh
. Compliance
----- Position Loop
----- Welocity Loop
----- Torgue/Curent Loop
----- Planner

Az T ag Properhies

MName:

Diezcription:

Type:
[rata Typpe:
Scope:

External
Access:

Jnis02

Baze
Bx15_CIP_DRINVE

{0 Intre_CIP_K350 Baze
Readffrite

[

=10l x|

tanual Tune... |

o]

Cancel |

Apply | Help |

Notice thddata Typ#or an Integrated Motion on Etheresdé drive AsXIS_CIP_DRIVEhis new data type was
added in RSLogix 5000 v18 to support CIP Motion based drives.

10. ClickOKto close the Axis Properties window.

Save and Download Your Motion Project

After completing the Logix configuration yammilgstctlyour project to the CompactLogix controller.

1. Click th&/erify Controllebuttor,@? | on the RSLogix 5000 toolbar.

The system verifies your Logix controller progliapiasderror/warnings, if any, in the status window.

2. Select a v e fréwthéFilemenu and save your program using a name of your choosing.

3. SelecWho Activérom th€ommunicationshenu.

The Who Active window opens up.
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4. Drill down through lthteo CIPK35@river to find the processb@2tl 68.1.£2
4 who Active I | 4

v Autohrowse Fiefresh I
B 1= wiorkskation, CORE G Online |

% Linx Gateways, Ethernet
@ Intra_CIP_K350, Ethernet Upload... |
; 92.168.1.12, CompactLogix i, Inkra_CIP

9 192.168.1.21, Kinetix 350 Drive, Kinetiz350 Download |

] 192.168,1.22, Kinetix 350 Drive, Kinstb:3s0 :
192.168.1.8, 1734-AENTR Etherhet/IP Adapter, Update Fimware... |
192,1658.1,9, 1732E-IB16M12SCEDR 16 D In M1z, 1732E-IB16M Close |
Help |

a | >l
Path: Intra_CIP_K3504192.168.1.12 Set Project Path |
Path in Froject: <nonez :

[Clear Fraject Fath |

Vi

Clickset Projet Path

5. Verify that the operation mode switch on your controlREM neti@te) position. Ensure th&tnkeéx
350demois fullyp o we p é d

6. Click th®ownloadutton in the Who Active window.

The Download window opens.
7. Click th®ownnloadbutton to send the program to the controller.

8. When downloading completes, place the controlle Rozcklode
Method 1:
5

! 5: Done downloading. Change controller mode back bo Remote Run?
-

Yies Mo |

Clickres
Method 2:

Go tc fiem Prog J- and sele®un Mode

RSLogix 5000 |

! E Change contraoller mods to Remate Run?
-

es Mo |

Clickyes
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9. Verify that your controll@asmmunicating..
A OKindidcator shoulddmdidgreen
A LINK1lindicator should fieshinggreen indicating network activity
A

LINKZ2indicator should fieshinggreen indicating network activity

10. Verify that the drivescaree @ d y 6

A NetworkandModuldights should selid green
A Axislight should iflashinggreen
A Portstatus indicator mayflaehinggreen indicating network traffic.
A The Kinetix 350 drives should be sé¥o#iig9 2 . 1 6081. 1t.hxex odi spl ay, wi
that drive. Itaytake up to one minute to reach that state.
If any of the above steps did not work as described, please consult your lab instructor.
11. Open th€ontroller Propertieand navigate to hate/Timé a b é
f Controller Properties - Intro_CIP_K350_Base =10l x|
Monvolatile Memory I demary I Internet Protocol | Fuort Configuration I MHetworl,
General I b ajor Faulkz I Miror Faulkz Date/Time I Advanced SFC Execution I File

i) The Date and Time dizplayed here iz Controller local time, not work.station local time.
ze theze fields to configure Time attributes of the Controller.

| Set Date, Time and Zone from 'WWork station I * |

[ate and Time: |2.-"8.-"1 995 4:38:36 AM

Change Date and Time... [&

Time Zone: f (GMT +00:00) Greenwich Mean Time : D17 | &

[ Adiust for Daylight Saving [+00:00)

Time Synchronize
v Enable Time Synchmonization

@ |5 the system time master

2 |3 a synchronized time slave

B4

DAMGER. If time synchronization iz
dizabled online, active axes in any
controller in this chazssis, or any ather
spnchronized device, may expenence
unerpected motion. Safety contrallers may
fault if no ather time master exists in the

2 Duplicate CST master detected local chassis.
) CST Mastership disabled
3 Mo CST master Bdvanced... |
0K | Cancel Apply Help
Clickthé Set Dat e, Ti me @ mdketheaureentdatecama tindécdOBlicks t a t i

14. Saveyour project @gaand continue on to Lab 2.

You may be prompted to upload the tags from thei ceittisvllezlection will work.

t h
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Lab 2: Axis Commissioniégiookup Test and Autotune (Estirddtenel0 Minutes)

This lab is built on the project file from Lab 1. In this lab we will introduce you to the process of coaxisiggioning a servo
performing the following:

A Axis properties Hookup Tests
A Axis properties Autotune

A Review common commissjogrrors that may occur during an Autotune

Axis Hookup Tests

In this section of the lab, you will use RSLogix 5000 to access the Axis Properties to run the Motor and Feedback Hookup
The Motor and Feedback test applies motion to the motbealkevitmverify the power and feedback connections
between the drive and motor. This test also establishes the forward or positive direction of axis motion.

1. You should l&gnlinewith your controller.

2. Before running the Motor and Feedback Hsokepfy that the drivearegda d
Check the drive status:

A ModuleandNetworkstatus indicators shouldddiel green
A Axisstatus indicator shoulddshinggreenorsolidgreen

3. Rightlick o\xis02and sele®ropertieé

The Axis Propertigadew opens.
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4. Navigate to tihookup Testp a g e €

Categaries:
- General Test Motor and Feedback Device Wiring
- Motar
; Muator and Feedback | Motar Feedbackl Markerl
Test Distance: I 1.0 € revs
Start | Stop I DAMGER: Starting test with contraller in
! Program or Run Mode initiates axis maotion,
B Lo:ad Test State: Ready
- Backlash
- Compliance ressing Start initiates motion,
i Friction 'atch mation direction during test,
----- Pozition Loop
----- Welocity Loop
----- Acceleration Loap Current Test Results
----- T /i kL
QrquEFLLITENt LOop Motor Feedback Polarity: Mormal
----- Planner
..... Harning
""" ACEtIDnS IMator Polarity: Mormal
----- Drrive Parameters
..... Parameter List IMotion Polarity: Mormal
----- Status
..... Faults & Alarms Accept Test Results | A
..... Tag

Manual Tune. .. | QK I Cancel | Apply | Help |

Enter & est Distancefé 1 rev&.6This will provide enough axis travel to detect Gasa8tatshould display
Ready

The Hookup Tests make the axis move even when the controken imodprogr

5. PressStartto conduct the test.

Once the Start button has been pressed, the axis will immediately begin to move.

6. The Motor and Feedback Test window opensé
Test State: Executing oK
tch motion direction during test.
Sl e e
Help |

Ilﬁ

You will hear the servo enable and you should observe Axis02 move appexitméitalyiotiee CW direction.
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7. When the motor has completed one revolution and the drive has received the encoder sigesls correctly, the
Statewill change frdaxecutingo Passeé

RSLogix 5000 - Motor and Feedback Test

Test State: Paszed oK

T est complete. Stap

dii

Help

ClickOK

8. Clickresif the axis moved in the forward bripasie ( CW) directi oné
|

{ ] E Did the axis move in the Forward divection?
.

Yes Mo | Cancel |

9. ClickAccept TestResultso update/ save the Motor and Feedback

Categaries:
- General Test Motor and Feedback Device Wiring
- Motar
H Moatar and Feedback. | Matar Feedbackl Markerl
Test Distance: I 1.0 € revs
Start I Stop I DAMGER: Starting test with contraller in
! Program or Run Mode initiates axis maotion,
= Load Tesk State: Passed
- Backlash
- Compliance est complete.

----- Pozition Loop

----- Welocity Loop

----- Acceleration Loap Current Test Results
----- T /i kL

QrquEFLLITENt LOop Motor Feedback Polarity: Mormal Mormal

----- Planner

..... Harning

""" ACEtIDnS Motar Polarity: Mormal Mormal
----- Drrive Parameters

..... Parameter List IMotion Polarity: Mormal

----- Status

..... Faults & Alarms Accept Test Resulks A

..... Tag

Manual Tune. .. | QK | Cancel Apply Help

10. Proceed to the Axis Autotune section of the lab
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Axis Autotune

In this section of the lab, we will tune Axis02. The Autotune measuresttiee systeleration/deceleration rates, as well
as calculates the position/velocity regulator gains.

1. If the Properties window is not agignlick orxisO2and seled®roperties

The Axis Properties window opens.

2. Navigate to tiheitotunep a g e é

% Axis Properties - Axis02 _ o) x|
Categories:
- Gereral Tune Control Loop by Measurning Load Characteristics
- Matar . - -
: Application - I Perform Tunene DAMGER: Starting tuning
""" todel Type: ITracklng j ! procedure with contraller in
..... Motor Feedback L Start | Stop | Program ar Run Mode causes
----- Secaling Floeosponse IMedium j axiz mokion.
----- Hookup Tests L z ' Tune Status:
..... Polarity Czipling' IHigid =] Loop Parameters Tuned
..... Autatune Mame Current Tuned Units | =
= Load Custornize Gaing to Tuneune PostionLoopBandwidth |1 746652 Hz
----- Backlésh I Easition | ntegrator Bandiidth PosttiorintegratorBand... | 0.0 Hz
P =----.-t.E0rEp||ance ¥ | “elocityl ntearator Bandwidth WelocityLoopBandhwicth |B9.86608 Hz ﬂ
----- ‘osition Loop = -
..... Welncity Laop ¥ “elocity Feedfonmard .:d;ancedt Cor;pens;tlon
oad Parameters Tune
""" Tarque/Current Loap ¥ | ceeleration Feedionuard -
..... Flanner hlame Current Tuned Units ﬂ
..... Harming |22 e e e e Frstile Max?mum.&.ccelerat.lon 3316117 e
..... Actions MaximumDeceleration  |33316.117 re...
..... Drive Parameters * Motor with Load « ' Uncoupled Motar & Systeminertia 000492685 o :I
""" ;‘;a;ln;eter List Trawvel 4000 - Ievs Accept Tuned YWalues &
""" Lirnit: -
----- Faults & Alarms - |25— o (o
----- Tag
Torque: I‘I nnao € % Rated
Direction: IForward Uni-directional j o
Manual Tune... | ak, I Cancel | Apply | Help |

Set theé\pplication Typ®wd T r a ctheTravel inittod 4 €els&@nd thepeedod 2révé/s.Tune Statushould
displayready
3. PressStartto initiate the Autotune.

Once the Start button has been pressed, the axis will immediatelyebegin to mov

4 The Autotune window opensé
x|

Test State: Executing
ait for command to complete after axiz mation, Stop |
Check: for emors if command fails.

Help |

You should hear the servo enable for as long as it takes to reach the configured speed and then decelerate. Thisis a:
quick process, usually less than one second.
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When the Autotune completes, the Test SfadageélfroExecutingo Succesg
B

Test State: Success

Test complete, Stop |
Help |

ClickoK

YoufTune Statushould displ&uccesg

is Properties - Axis02 _ 1Ol x|
Cateqories:
- General Tune Control Loop by Measurning Load Charactenstics
=) Mot - - -
= 5--0;\‘10del Application ITracking j Perform Tune ' DaNGER: S_tartlng tuning
Type: M procedurs with contraller in
""" totar Fesdback L Start I Stop | Frogram or Fun Mode causes
----- Scaling Fi?aosp P IMedium j ariz motion.
..... Hookup Tests L dp ’ Tune Status:  Success I
- Polarity Cizpling' IFligid j Loop Parameters Tuned
: i . Marme Current Tuned Units: ﬂ
Bi=konpeslBasl nilune * PostionLoopBancwicdth |1 745652 17475378 |Hz
I= | Pasition Integraton Bandwidt PositionintegratorBand.... (0.0 oo Hz
Position L ¥ | elocity | ntegrator Bandwidth * |WeloctyLoopBandwicth |59.86608 59.90151 Hz j
----- ‘osition Loop ad 40 i
..... ‘elacity Laop ¥ | ‘eloeity Feedfonmard 18] e Campiss i
Load Parameters Tuned
""" Torque/Current Loop ¥ | &coeleration Feedfonward ==
_____ Planner Matme: Current Tuned Units j
..... Haming v M Inettia using Tune Prafil * |MaximumAccelerstion  |33516.417 13764043 rev...
..... ictions B bilzzsurs Inera wstas Tz Prsils * |MeximumDecelerstion  |33516.117  [1588.0858  |rev...
..... Diive Parameters &+ Motorwith Load « ' Uncoupled Motor « * |Systeminertia 000492683 |0.111405246 |% .. | =]
""" :?:L:Zew List Travel a00n o e Accept Tuned Values -
""" Lirrit: _
----- Faults & Alarms Speed: |—25.D o [
..... Tag
Torque: I‘IDD.D € X Rated
Direction: IForward Uri-directional  ¥| €
Manual Tune... | ok I Cancel | Apply | Help |

If you Tune Status does not display Success, please refer to the Common Faults Encountered While Tuning section in
pages.

If you have any questions, pleaseltwith your lab instructor.
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Take time to scroll throughdbp ParameteendLoad Parameter Tuned st s é

Loop Parameters Tuned

Mame Current Tuned nit= =~
* |PositionLoopBandwidth |1 .T46652 17 475378 Hz
PostionintegratarBand... (0.0 0.o Hz

*

YelocityLoopBandwicth | 6336605 £3.90151 Hz LI
Advanced Compenzation
Load Parameters Tuned

Mame Current Tuned Unit= [§ &
Maximumbcceleration  |33516.117 1376.4043 P
Maximumbeceleration  |33516.117F 1555.0558 rev. ..
Systeminertia 0.00492683 |0.111405246 % ... LI

B3

*

*

Notice which parameters were updated following the autotune.

Following the Autotune,
updated values are

indicated with an asterisk. \ Name current Tuned Units
* |PozitionLoopBandwicth |19 469655 1947935349 Hz
PostionintegratorBand. .. |00 oo Hz
* YelocityLoopBandwidth |77 87574 Tr915236 Hz

Note The Current and Tuned valuasndamd tleatoh Aditopluaye d ;¢

ClickAccept Tuned Valueso accept the updated Autotune values

% Axis Properties - Aris02 _ |0 x|
Cateqories:
- General Tune Control Loop by Measurning Load Charactenstics
=) Mot - - -
[=J- Matar Application ITracking j Perform Tune ' DaNGER: S_tartlng tuiring
Tupe: M procedurs with contraller in
L Start I Stop | Frogram or Fun Mode causes
ﬁ?:sp anse: IMedium j axiz motion,
o : Tune Status:  Success
Eizﬂling: IFligid j Loop Parameters Tuned
i . Marme Current Tuned Units: ﬂ
Bi=konpeslBasl nilune * PostionLoopBancwicdth |1 745652 17475378 |Hz
I~ | Pasition [ntegraton Bandwidth PosttionintegratorBand... 0.0 0o Hz
F'. o L ¥ | elocity | ntegrator Bandwidth * |welocityLoopBandwidth |63 36605 5900151 iz | x|
----- ‘osition Loop ad 40 i
..... ‘elacity Laop ¥ | ‘eloeity Feedfonmard L.oad ;::ac:eter::zir:da on
""" Torque/Current Laop ¥ | fiaceleration Feedtanmard ==
_____ Planner Matme: Current Tuned Units
..... Haming v M Inettia using Tune Prafil * |MaximumAccelerstion  |33516.417 13764043 rev...
..... ictions B ezsors e ustas Tz Prsils * |MeximumDecelerstion  |33516.117  [1588.0858  |rev...
..... Diive Parameters =+ Motorwith Load « ' Uncoupled Motor « * |Systeminertia 000492683 |0.111405246 |% .. | =]
----- Parameter List
Accept Tuned Valuess €
----- Status Javel L4000 e revs e | |
----- Faults & Alarms Speed: |—25.D o [
..... Tag
Torgue: I‘IDD.D € X Rated
Direction: IForward Uri-directional  ¥| €
Manual Tune... | ok Cancel Apply Help
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9. ClickOKto close the Axis Properties window.

10 Saveyour project.

You may be prompted to upload the tags from thei ceittieliezlection witirk.

Common Faults Encountered While Tuning

In this section we will review some of the more common faults that are encountered during an Autotune.

1. Autotune Tr avel Li mit, Speed, or Torgue set
x
g Enter non-zero valeus for Travel Limit, Speed, and Torgue before executing kuning procedure.

A Check to make sure that the Autotune Trav@beedijtand Torque are all set tezemovalue.

2. Exceeded Travel Limité

Tune Statusz: Exceeded Trawvel Lint

A The Autotune Speed might be set too high, check the speed and decrease it.
A The Autotune Travel Limit might be set too low, check the test distance and increase it.
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Lab 3: Usg Motion Direct Commands (Estimated Time 10 Minutes)

Motion Direct Commands let you issue motion commands without having to write or execute an application program. You r
be online with your control | erwthese waerkkusingAxis®2 ohitheMmjectyoun Di r
created in the previous labs.

Jogging an Axis Using Motion Direct Commands

1. Before running the Motion Direct Commands, verify thédriveesatey 6
Check the drive status:

A ModuleandNetworkstatus indicatoshould beolidgreen
A Axisstatus indicator shoulddshinggreenorsolidgreen

2. Rightlick or\xis02and seledtlotion Direct Commarés

L——_I@ Mation Graups
Ela MationGraup

B Axient

B Goko Module
L[ Ungre
-5 Add-On I Monitor &xis Tag

G- 5 Alarm
CIP_F Fault Help
(35} Machi
E-£5 Data Typr

Clear Axis Faulks

m g user # cue Chrl+

e g Strine gy Chrk+c

g Add-C

- Cp Prede 2 Faste Chrl+

L Modu Delete Del

--[23 Trends
223 1O ConFi-l Mation Direct Commands. ..
= 1780 Manual Ture. ..
- Mation Generatar, ..
Cross Reference CtrH+E
Prink 3
2097-%3
X Axis Properties alb+Enter

The Motion Direct Commands window opens.

3. Take a moment to look through all the commands availbpletaviymy the mouse cursor over the
instructions.
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Select thmotion ServoOn (MSOph st ructi oné

Motion Direct Commands - Axis02:2 i ]

Commands
200 Motion State | A |uist2 =

..... Ty MAFR =

..... Ben kALY ;I é DAMNGER: Executing motion command with controller in
Frogram or Run Mode may cauze asiz matian,

Maotion Group Shutdown | I Execute I | Cloge I Help I

The MSO instruction enables the specified axis by activating both the drive amplifier and servo control loop.
Clickexecute

You should see anagndit i on t hat the command was executed

Going online with controller. ..
Complete — 0 error{s), 0 warningis)

Motion Direct Commands — Axis02:2, M5S0, (16#0000) Ho Error |

You should also notice thaktieStatusndicator on the drive should change from flastithgrten

Select thmotion Axis Jog (MAJ)n st ructi oné

i
Conmars
..... T M50 o] Auis [2isti2 =l J
..... T MSF
_____ @5 MASD Label Operand =
..... Gy MASR Dlirection Forward
..... % MO0 Speed 2 I
Speed Unitz Uritz per zec
..... T MDF
..... @ MDS Accel Rate 100
Accel Units Unitz per zec?
""" R MAFR Decel R 100
—1-C30 Motion Move seel Hate -
= Decel Unitz Unitz per sec?
""" % b5 Profile Trapezoidal -
----- e MAH Aocel etk 100
----- Tp Ma Decel Jaik 100
----- Tz MaM Jerk Urits % of Time
----- R MAG Merge Disabled A4
..... G MCD
..... B PP :I I, DANGER: Executing mation command with contraller in
Program or Fun Mode may cause axis motion.
Mation Group S hutdown | Execute | Cloze I Help

Enter in &peedvalue o6

The MAJ instruction will move an axis at a constant speed until you tell it to stop.
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8. ClickExecute

Once the Execute button has been pressed, the axis will immediately begin to move.

9. The axis should be rotatidyrae v.3Howg this speed can beitored in the controller, you can verify

this visually.

Varying the Speed of the Axis Using a Motion Direct Command

1. Select thMotion Change Dynamics (MCD)s t r uct i on é

Motion Direct Commands - Axis02:4

=10l ]

Conmards

..... T MDD ;I Az IAxisD2 Ll J
..... @z MDF
..... @ MDS Label Operand =
..... T MAFR ation Type Jog

-3 Matian Mave ghange Speed TDBS
..... pee
_____ g mia Change Accel Mo
_____ T MaJ Accel Rate 100

Change Decel Mo

""" Se MAM Decel Fate 100
""" % MG Change Accel Jerk Mo I
----- 4 Acel Jetk 100
""" B MRP Change Decel Jerk Mo

-3 Motion Group Decel Jeik 100
----- B MGS Speed Units Units per sec LI
..... @ MGSD
..... B MAGCSE LI i\‘ DANGER: Executing motion command with controller in

Frogram or Bun Mode may cause axis motion.
Mation Group Shutdown | Execute | Cloze I Help

SetChange Speed Yesand enter Speecbfé 1 0 6

The MCD instruction wilctekly change the speed, acceleration rate, or deceleration rate of a move and/or jog profile in

process.

2. Clickexecute

You should see a clear increase in the rotational speed of the axis.

Remember, we initially had configured the axiRtewd as .
having to write an application programe r y t hi ng

No w fivettibethatspeedand withgut a t

wa s

done

fion

t he

flyo
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Stop the Axis Using a Motion Direct Command

1. Select thMotion Axis Stop (MABstructio €

Motion Direct Commands - Axis02:4

=10l ]

Commands
203 Mation Move & Axs | ais2 | J
..... g MAH Label Operand
..... Ty MA Stop Tvpe Al
_____ T MAM Change Decel Yes
_____ By MAG Decel Rate 5
_____ @ MCD Decel Units Urits per sec2
_____ & MRP Change Decel Jertk es
. Decel Jerk 100
(3 Mation Group Terk Urits % of Tie
..... B MGS
..... @ MGSD
..... @ MGSR
..... @ MGSFP
-3 Mation Event
e Ty WA
...... Ben bATLS LI i\‘ DANGER: Executing motion commarjd with caontroller in
Program or Fun Mode may cauze asis motion.
Mation Group Shutdown | Execute | Cloze I Help |

SetChange Decéb Yesand enter inecel Ratefé ®Jidits per sec2, or reks/s

The MAS instruction will initiate a controlled stop of any motion process on the designated axis.

2. Clickexecute

3. When the axis has slowed to a stop, selaard théotion Servo Off (MSRStruction.

The MSF instruction disables the specified axis by deactivating both the drive amplifier and the servo control loop.

4. Clickexecute

5. Now use thdotion Axis Move (MANBtruction to set up an increhreatee profile of your own creation. If
you have any questions please consult with your lab instructor.

Note You will have to execute an MSO instruction to enable the axis again. Execute an MSF instruction to disable the

when you are finished.
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Lab4: Adding an HMI (Estimated Time 15 Minutes)

The following lab previewétber i ves and Mo tFacmmTall\ViewdVE &le tadordrol yoliranotiork i t 6
application. There are several preconfigured HMI screens that were desigiwedispesificallynotion applications,
including:

A Standard preconfigured auto/manual control templates

A Predefined axis status templates

A Preconfigured fault/diagnostic templates

Switch tahe HMI Application
1. MinimizeRSLogix 5000 so that the HMI scrdendesktop can be seen.
2. If the warning screen is displdieDI§to load th8tartupscreen.

3. TheStartups cr een should initially be displayedé

Toggles the machine between
Program (AUTO) and Operator
(MANUAL) modes.

Indicators provide Machine Status Machine Control
info about the e -

overall machine [ ok Program Start |
status. 3 [ Ready
[] safeSpeed State: STOPPED - f

Launches the axis Axis01 Indicates the current While in Program When visible, clears
"Faceplate" screens, = state of the machine. mode, the Start and any faults detected by
provides status info X Refer to the state Stop function controls the machine.

and allows manual Axis02 diagram. the machine.
control.

Exits the runtime
window and closes
the application.

Launches the

Launches the Alarm History Erefimrenn St

screen, logs fault info.

screen, displays key
axis values.
Launches the State Diagram \

screen, provides an overview of
the state machine (includes

current & previous state). State Alarm Equipment

Diagram History Status =

TheStartupscreen provides Machine Status and Control, plus it allows navigation to sl dHier acreenent to
familiarize yourself with the Startup screen before moving on to thelhmdystmioa. little different, depending on
the status of the machine.
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4. While ifProgrammode, the Machine operates based on the followirgy stated@&

' IDLE

| RESETTING [— e (Enabled} TART—bl STARTING [— e RUNNING
— “‘-— —_——
Iy

STOF |
ABORT

- ™~
\ FTTTS

; STOPPING | [ A
) | ABORTING |
N \ /
T —g=-
I

I
Ve _— T
[ !
f;i‘;’apbf;[]’ — — — - CLEARING |4—|CLEAR ABORTED
\ /
—_—— —

The states with a dashed outline indicate a transitional state, while those with a solid outline indicate an end state.

Depending on your current machine state, use the following commands to transition between states:
ABORTED Pres<lear FaultsABORTEP> CLEARIN& STOPPED

STOPPEDPressStarf STOPPEB>RESETTING IDLE>STARTING RUNNING

RUNNING PressStop RUNNING> STOPPING STOPPED

Note The machine is placed into the ABORTED state whenever a drive fault conditgamneansitionastor has
been detected. The machine is also placed into the /
Run Mode) of the controller. RefeAlartmeHistoryaceplate to determine the cause for the ABORT&D conditi

Faceplate Operation

Machine Control

Program (AUTOMATIC) mode refers to the automatic function or automatic sequencing for the machine. Operator (MANU
mode allows for some manual operations, like enable, disable, move, jog, home, ettatuRhiadicatbirsepsovide a

summation view of all the devices for the entire MaeMnegram/Operator selector button lets you toggle between the two
modes.

The Clear Faults button attempts to clear faults on all devices. The conditios fitnalt causeldeticorrected before the
clear is successful.
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Run the Machine

Follow these steps to start and stop the motion system in Program mode.

1. If the machine is currently IABIRRTEB t at e é
Machine Status
B FAULTED Power Up

[ ] Ready
[ ] safe Speed State: ABORTED

€ p r €lsas Faults

Machine Status

] ok
[ 1 Ready
[ ] safeSpeed State: STOPPED

After a few moments the mashined transition to #l@OPPEBtate.
2. Presd$Program/Operattutton unflrogranis displayed. Program (AUTO) is now the active control mode.

3. PressStart

The required axes enable and begin operating according to the RSLogix 5000 program.

4. Pres Stop

The motion system stops.

5. PresdProgram/Operator

The machine must be stopped before you can switch control modes. When in Operator (MANUAL) mode, you can
individually control each axis from its corresponding faceplate.

CIP Motion Axis Faceplate

Axis01
1. Pressth button from tisgartups cr een t o | aunch the facepl at
Axis 01
ey Axiz | Axi
Fault —» I 4= st cone. (€ Help
(| Axis Al
Configuration ical Axis Fault s Rlar Operator (MANUAL) Control
CIModule Fault 1 Bus Ready
Trend [ Config Fault I Drive Enable Axis Status

I Group Fault [ Axis Shutdown
1 Motion Fault CJ Axis Inhibit
[ Guard Fault CJPower Stuct En
Cinit Fault I Axis Homed
CJAPR Fault 1 Safe-Off OK

The CIP Motion Axis faceplate provides axis status information, fault information, and trending data. The faceplate als
includes the ability to manually control the axis.

These seenshots were done with AxisO1, however Axis02 that you just configured could be used as well.
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Axis
Press“™ pbuttoné

Axis 01
T EE%a O

1 Axis Fault
£1Bus Ready Operator Enabled
I Enabled Home
[ Axis Homed

Position 0.77 units Jog Fwid

Jog Spd unils Jog Rev

From théxis CTRIdisplay, you have the ability to enable, disable, home, move, jog, and clear an axis fault.

Note Some of the numbersveiare both indicators and keypad input buttons. For example, the Jog Spd indicator
displays the actual speed feedback of the drive, not the desired jog speed. However, by clicking the indicator you laun
the keypad input object where you can esgsirttkjog speetihese inputs will only work when the a®igasator

mode and the drive is Enabled.

Dual Purpose Controls

-a}———— Enter desired jog speed.

0 ~ 10000

Actual speed
feedback from drive.
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L

Press th buttonéeé
Axis 01

L ost Communications to Device

‘\ Axis = Axis

E ) Status CTRL

— Last Fault
Fault Type: Maodule Fit Fault Code: 0

Control Sync Fault

B Fault

If a fault condition exists, thdlasires . Thdraultdisplay determines the fault information from @hne drive
displays the fault type, code, and description. If there is no active fault, the display shows the lagtifzdilt condition reco

To easily generate the fault shown on the s¢neamekietthe Ethernet cable from its port on one of the drives.

@

Pressthc = _butt oné

Axis 01 Axis 01
[X] [X]
X B[ % X B H G

Fault Description Fault Action

Remaove unnecessary netwark devices fram the mation
netwark. Change the network topology sa that fewer
devices share common path. Use fasterhigher
performance netwoark equipment. Segregate signal
swiring from powwer wiring. Use shielded cables.

> <

TheHelpscreen displays the fault descriptions and actions. Press the arrows to switch between screens.

Several consecutive updates from controller
have been lost

You can clear faults fronStagupscreen or, if in Operator mode, frémish€TRIdisplay. The Alarm History
screen lagfault information from all of the devices.

When you are finished, reconnect the Ethernet cable to the drive.

Note The drive will automatically recoverdfrGoan t r o | , thergfore a Cfear Erdults Gommand is not needed
once the Ethernet calale lreen reconnectdéidmay take up to a minute to redowéis lab, extra code has also been
added so that the state machine will automatically trarésiftoB fooRt® EEIDTO O PafteE iB@vering from a

Control Sync Fault.
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»=

buttoné

Axis 01
sE 4

Axis 01 Device Name

5. Pressth.

Equipment Status Equip Name

revs Paosition Units
revs/sec \elocity Units
% Current Units
units \falue 4 Units

From th€onfiguratiorscreen you can enter display names and units as required for your application.

Some of the labels are used degiipment Statusceplate.

,

6. Pressth. buttoné

Trend =—————y Axis 01
Configuration

Fay Axi Axi

X B K o im

1:27:58 PM 1:33:58 PM !
Elprosition ™hyelocity] Boyrrent

TheTrendscreen lets you view your current feedback, lacttyalared actual position trends of your axis.

TheTrend Configuratidoutton is only visible onTtleedscreen.

v ,

buttonée

Axis 01
LRESES O

7. Pressth.

1 Position Max
0 Position Min
10 Velocity Max
0 Velocity Min
5 Current Max
0 Current Min

TheTrend Configuratioscreen lets you adjust the trend scales.
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Axis
8. Pres™™S hyuttoné

Axis 01

Fay “ Axis

& E [} CTRL
1 Mowve [ Gearing
Jog I Gearing Lock
I Homing CJPCAM
1 Stopping CJPCAM Lock
1 Accel CIPCAM Pending
I Decel COTCAM

[ TCAM Pending

1 Master Offset Move
[ Coordinated Motion ,

TheAxis Statuglisplay letgou view general motion, axis, and drive status.
9. Pressth ’ button to see more status indid&teen you are done with the Axis Faceplate, close it by
pressing tHe]in the topight corner.

State Diagram Faceplate

The State Diagram faceplatépsoa graphical representation of the state machirse=nimbdeates the current state,
while thgrayindicates the previous machine state.

___________ - X
| RESETTING {------- P IDLE P STARTING :----.--. P RUNNING
- START ~"ro--o--o-

RESET

ceer W

v
------- L EED

The State Diagram faceplate provides a quick reference for machine operators summarizirepwhee netatiohistap b
states.When youra done with the State Diagre@pliate, close it by pressingiivethe topight corner.
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Alarm History Faceplate

The Alarm History faceplate provides a summary of current and past alarms for all thesconfigvesdodedigured in

the application. The faceplate receives fault information directly from each of the device modules and apgties a timestamp
on the order in which it was received.

Alarm History

Ack Silence Alarm
Alarm  Alarms I : ‘ Print Status Close
Ack Clear History Sort
All All ! ; ' Alarms

The Alarm History faceplate can be an effectiveed@grfostroubleshooting, helping machine operators pinpoint root

causes quicklyWhen youra done with the Alarm Histoeplate, close it by pressingldsebutton on the bottom of the
screen.
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Equipment Status Faceplate

The Equipment Statusghate lets you quickly load and configure a summary display of preconfigured status and diagnostic
displays (faceplates). The Equipment Status faceplate works in conjunction with individual device faceplates and provides
single summary display ofeatlékices that may be configured for an application.

Equipment Status X

Device State Value 1 Value 2 Value 3 Value 4
) 0.780 3.001 1.790 0.000
) 1.507 0.310 0.000

2:28:20 PMWednesday, December 29, 2010

You can configure up to nine device faceplates to run with the Equipment Status screen and each device faceplate can be
launched directly fromiihen you are done with the EquipmenfaStailaeclose it by pressing[¥ién the topight
corner.

Continue on to Lab 5.
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Lab 5: Troubleshooting Techniques (Estimated Time 10 Minutes)

In this lab you will learn some basic troubleshooting techniques. In this lab, you will be askeM taltdeubleshoot
Connection Fault using RSLogix 5000.

Diagnostic Capabilities of RSLogix 5000
First |l etds |l ook at RSLogix 5000 diagnostic capabiliti

1. Maximize RSLogix 5000u should l&@nlinewith the controller

2. Fromth€ontrolleé f ol der i n t he <lckoContralidr Tagand s@eaditp@itori z er , r i
Tage

Contraller Organizer

B3] Tasks | Manitar Tags
El’% M. Edit Tags
CE Serify
CE Export Tags...
i L3
B0 print 3

3. Verify that you are on the Monitor Tags tab of the Controller Tags window...

4 | » [\ Monitor Tags A Ecit Tags /

4. Locate thaxisO1l(Data Typ&XIS CIP_DRIVE t a g é

Mame -3|a | Valus * | Force Mazk ® | Stile Data Type

[+ Azl i 1 .. AxI5_CIP_DRIVE

[+H-Axis01_Chl 1 } ool UDT_Servalhl

[+-Awiz01_FP Hoool ool CIP_Faceplate_a0l
- [H-Axis01_Module 1 } { } UDT_ModuleStatus

Most of the diagnostic tags are automatically generated as part of the axis structure when an axis is created in RSLogi
5000.

5. Click thét]to expand the tag to view the data structure.

6. Take a moment to scroll through and examISt&P_ DRE¥Xis structure.

The tags are sorted by logical groupings rather than alphabetically. This can be switched by|pressing the
button in the Name heatfehe alphabetical sort is used instead, the next few steps will have a|different
screen image.

0 A XA |SP__ Daib strécture is significantly different than thaRokdnS S E R WidchiB R I| VE 6

used for SERCOS based servo drives. Some of the tags match and have an analogous function; other tags
were added to theA X | S _ C laRs stbugurdvoEcomparison purposes, AX1 S_SERVO_DRI VEO
axis structure contains 207 tags, whila X | S _ C | céhtaiDsRI63MagH
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7. Locate thAxisO1l.AxisFault a g €

Mame =S * | Force Mazk ® | Stile Data Type

[=-Awizl foaad .. AxI5_CIP_DRIVE
s i ot 16#0000_0000 Hes DINT
izl PhyzicaldaisFault a Decimal BOOL
—is01.M oduleF ault 1] Cecimal BOOL
izl ConfigFault a Decimal BOOL
iz GroupF ault i} Decimal BOOL
—Ariz01. M ationF ault a Decimal BOOL
—uis01. GuardF ault 1] Decimal BOOL
izl nitializationF ault 1] Decimal BOOL
iz APRFault 1] Decimal BOOL

Notice the basic fault type bits are listed under the AxisFault word; when any faudctenmditierassdetated fault
type bit is set.

8. Locate thAxisO1l.ModuleFaultag (this is a different tag Axés01.ModuleFalté

Mame =3|~ | Walue * | Force Mask ® | Style Data Type

i [+|-fais01. M oduleF aults 1e#0000_0000 Hex DIMNT
izl ControlS yncF ault I i} Decimal BOOL
izl .M oduleSpncFault i a Decimal BOOL
—uis01. TimerEventF ault Fau Its 1] Decimal BOOL
—wis01.M oduleH ardwareF ault 1] Decimal BOOL
—uis01. M oduleConnF ault I 1] Decimal BOOL
—wis01. CannFormatF ault v 1] Decimal BOOL
izl LocalM odeF ault a Decimal BOOL
izl CPLW atchdogF ault i} Decimal BOOL
—Aiz01. ClockJitterF ault a Decimal BOOL
iz CyclicR eadF ault i} Decimal BOOL
iz Cyclicia/riteF ault a Decirnal BOOL
—uis01. ClockSkewF ault 1] Decimal BOOL
—wis01. CantralCaonnF ault 1] Decimal BOOL
iz ControlClock S yncFault i} Decimal BOOL
izl ModuleClockSyncFault i} Decimal BOOL
izl Logichf atchdogF ault a Decimal BOOL
—is0l .Duelicate.ﬁ.ddressFault 1] Cecimal BOOL
[+]-Aamis01 . ModuledlarmS tatus 16#0000_0000 Hex DINT
izl ControlSyncAlarm I i} Decimal BOOL
izl ModuleSencAlarm i i} Decimal BOOL
—uis01. TimerEwentdlarm Alarms 1] Decimal BOOL
—is01. CPUD verloaddlarm 1] Decimal BOOL
—Axiz0l . ClockJitterdlarm I a Decimal BOOL
izl OutD R angedlarm v i} Decimal BOOL
| —Ariz0l.ClockSkewdlarm a Decimal BOOL

Notice the fault types are further broken down into individual fault and alarm status bits.

This is one of the many fitsnef the mutliscipline, integrated contioleo u donét need to create
motion controller diagnostics in the discrete controller or HMI.

Letds see how this works by generating a module fault
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The excejgnactions are ustmset how an axis responds to different types of faults. The excey
actions are located on the Actions page of the Axis Properties.

Categoaries:

Actions to Take Upon Conditions

H Stop Action: Current Decel & Disable 'I Parameters...
-~ Motor Feedback Motar Overload Action: <none> 'l

~ Scaling .

- Hookup Tests Irwerter Overload Action: | <nones 'l

- Prolarity
Autatune Shutdown Action: Disable 'l
- Load ' DANGER: Maodifving Exception
- Backlash H ction settings may require

- Compliance programmatically stopping or

- Friction s dizabling the axis to protect
- Position Loop Exception Condition Action ﬂ perzonnel, maching, and property.
- Welocity Loop Bug Overvalttage Factary Limit StopDrive = Fefer to user manual for additional
- Arceleration Loop Bus Power Fuse Blown StopDrive = information.
+ Torgue/Current Loop Bus Regulstor Failure StopDrive Jhd
- Planner Buz Regulator Thermal Owerload Factory Limit | StopDrive il
- Haoming Bus Regulstor Thermal Overload User Limit | StopDrive =
Bus Undervoltage Factory Limit Stoplrive I
- Dirive Parameters Bus Undervottage Lser Limit StopDrive Jhd
- Parameter List Commutation Startup Faiure StopDrive Jhd
- Ghatus Control Module Overtemperature Factory Limit [StopDrive =
- Faults & &larms Control Moduls Owvertemperature User Limit Stoplrive Jhd
- Tag Cantraller Intisted Exception StopDrive =
Converter AC Power Loss StopDrive hd LI

Manual Tune... | ok I Cancel Apply Help

9. Disconnect the Ethernet cable from the drive connected to AxisO1.

Notice that after a few moméxitsQ1.Controf@icFaulandAxis01.ModuleConnFatdgs both register a valde of

MName -3|e | Value # | Force Mask € | Style Data Type
-AHisD'I.ModuleFaults le#0000 0041 Hex DINT
iz, ControlS yncF aulk 1 Decimal BOOL
izl ModuleSpncFault i} Decimal BOOL
—Awiz01. TimerE ventF ault a Decimal BOOL
—uis01.M oduleH ardwareF ault i] Decimal BOOL
i1 .M oduleConnF ault 1 Decimal BOOL
izl . ConnFormatF aulk a Decimal BOOL
Ll —wis01. LocalM odeF ault i] Cecimal BOOL
Note Both faults indicate a | oss of communi

Control Sync FaultSeveral consecutive updates from the controller have been lost.

Module Connection FaulCommunication wita tontroller has been lost.

10. From th#lotion Groups MotionGrougolder in the Controller Organizer fAoakiE

2097 -%31PRO-LM Drived1
LR Axis 1 - 1921681 21

Type ARIS_CIP_DRIME
Description
Axis State Fautted
Axiz Fault aculeF aultt
Mocule Faults ControlSyncFault, ModuleConnFaut
Group Fault Mo Faults
hlotion Faul Mo Faults
Initislization Fault Mo Faults
Attribute Errar Mo Faults
Start Inhibited Mot Inhibitecd
Mlotor Catalog TLY-&110P-Bxx2

Notice that both module faults are displayed in the quick view pane.

tion

cat
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11.

12.

From th&lotion Groups MotionGrougolder in the Controdeganizer, rigtiick oxisOland selected

Propertieé

The Axis Properties window pops up.

Navigate to tl@ults & Alarmp a g e é

Categories:

o General
=) Matar

----- Scaling

----- Hookup Tests

----- Polarity

----- Autatune

- Load

- Backlash

i Compliance
‘.- Friction

----- Pozition Loop

----- Welocity Loop

----- Acceleration Loop

----- Planner

----- Torque/Current Loop

Faultz and Alarmz Log

DateiTime

¢ 49200 11:00:22 148
¢ 45902010 11:00:22 161

£ Source
Faults Cleared
Mo Alarms

Condlition
Fault Log Reset
Alirm Log Reset

Action
Mo Action
Alarm Off

End State
Mo Action

41852010 11: 00: 27 766
41852010 11: 00: 27 588

Module Fautt
Module Fautt

Contral Sync Fault
Module Connection Fault

Immediste Stop (Co  Shutdown
Immediste Stop (Co  Shutdown

Shaow

v Faults

¥ alarmns

[ Fesets

Manual Tune. .. |

Notice both module faults, plus additional information (Date/Time, etc.) are displayed. The Faulés and Alarms Log w

0K

Cancel | Aol | Help |

added to RSLogix 5000 v18 to support CIP Motion drives.

The

6Faul

t s

controller for an axis.

& Al

ar ms o

page

di spl ays the ¢

The display is reanly except for the ability to clsantiiEpendently.

The grid only shows entries when you are online with a controller.

When online, check or uncheck boxes in the Show row to toggle between showing and hidin
group of entries. Note that only the last 25 faults and dkplangeare d

urrent

g the specified

13. ClickCancelto close the Axis Properties window.

14. Lastly, notice that the Kinetix 350 drive is displaying thé méasiagee display and khedulestatus
indicator should fteshingred.

15. Reconnect the Ethernet cable baekdove.

Verify that after a few momanitsQ1.ControlSyncFaalidAxisO1.ModuleConnFatalgs both returned
to a value Ofand the drive is now displ®@hd 9 2 . 1 @gain.1 . 216

It may take up to 30 seconds for the drive to reconnectdatietheEacttrtime the drive is connected to
a controller, it is reinitialized.
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Lab 6: Trending ar@hm ProfilegEstimated Time 10 Minutes)

In this lab you will use the Trend tool within RSLogix 5000 to observe a cam profile designedhomimic a real ma

For our mockegh machine, we will use an analog input as the master speed hefesdnes.on the analog dial indicate
approximately 10x the revolutions per second of the vi.

The i conermerlypAxis02)asxanfigurdd fwith a 10:1 gearbox scaling; the dial on the analog input will represent the
approximate revolutions per second that the motor will spin.

The @r ot dfermgerykArisOfileo® triggered Bom a-ttamped digifaput (in this case alpbutton instead of a
registration sensor). Each time the push button is pressed, the motor will slowly accelerate to match th®ltaster axis speec
that speed for a distance, and then accelerate quickly around po##ionigadhat it can be started again.

Open the Project File and HMI Application

1. Using the techniques learned in Lab 1, open the RSkita)ixe0@PK350 Trending.AGM@thirLab
Fileson the desktop and download the project to the. controller

2. After the drives report that thdy @&re, ininfizeRSLogix 5000

3. If the machine is currently iIABRRRTED t at e é
Machine Status

I FAULTED Power Up
[ ] Ready
[ ] safe Speed State: ABORTED

€ p rCkar Baults

Machine Status

] ok
[ 1 Ready
[ ] safeSpeed State: STOPPED

After a few moments the machine should transit®rQe fiebtate.
4. Pres$Program/Operattwuton untiProgranis displayed. Program (AUTO) is now the active control mode.

5. PressStart
The requireakes enable and begin operating according to the RSLogix 5000 program.

You should see both axes align with the sensor next to the disk.ddmestcs sirdw repeatabliltiy with the rotary knife
position.

6. MoveAnalog Input @ll the way clockwise (the dial should e@éddter both axes are aligthedmachine
state will redBLE pressStartagain

The rotary knife (on the leftjdktay stationary, while the conveyor (on the right) should start spinning at approximately
10 rev/s.
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While watching the physical axes, press the inpatkfkeMd® R B L O €Kl db@E | /
CompactLogix demo.

The rotary knife axis will contpietesvolution of the programmed cam profile.

To see this cam profitaximize RSLogix 5000cgeth the ladder c&iE) ApplicationCodéthin
PO1_Application

Controller Organizer

E-=5] Controller Intro_CIP_Trending =
| Controller Tags
----- 23 Controller Faulk Handler
----- 3 Power-Up Handler
-5 Tasks
=53 MainTask
% po0_Machine
=8 Po1_application
Program Tags
----- B3 roo_Main
B rO1_PowerlP
ROZ2_Monibar
----- RO3_Control
RO4_Resek
R10_ApplicationCode
2@ PO2_Rokaryknife
EEI--Cé PO3_Conweyor
% Po4_LineMaster

Scroll down Rung 6nd tick the=l next tAAxis01_CamProfilef0]

It the most recent and old time stamp are not equal, and the axis is not already in process, start the rotary knife cam.

Then return back to the line master speed adjustment.
Recert
"Registration”

Timestamp
=eli] MEGH Axis01 _Clrl M MAPCIOLIP ol & P
B —— Equal Mot Equal = E Motion Axis Position Cam CEN ——
Source & RunSEGO] Source & InputTimeStamp[0] Slave Lxis Axis01
0« 1230247043 < Master Axis Axis02 =(DA3—
Source B a0 Source B InputTimeStamp(1] Motion Cortrol &xis01_Ctrl MLMWAPC[O]
1250247043 €| Direction a HER—
Cam Profile Axis01 ,CamProme[u]l =l |-(|P)—
Slave Scaling 1
PC—
AT
Move —
Source 20

Dest  RunZEQ[O]
04
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10. The CamEdir wi ndow opensé

Il Cam Editor - Axis01_CamProfile Y ] [
o O T S B Y A VYN
]
"= Slave Position d [1 [Master |Slave |Type =

g0 |00 on Cubic
1 |0.1653... [0.016E... |Cubic
2 |03306. . |01 Linear
3 |0.5266... |04 Cubic
4 |0.8652... 04622, [Cubic
3 |08035... |06S Cubic
B |0.9033... |0.6500... |Cubic
7 |0.9319.. |08466. .. [Cubic
g (10 1.0000... Lingar
*

_Iz‘
Master
' ' 1] | B

| | | ] : | ~ | |Start Slope 00
K| | » End Slope |00
td aster: Pozition: Welocity: Acceleration: Jerk: K I ] |
J | J | J
Apply | Help |

A

This shows the mastlere relationship between the &ese the editor by clicki@a n.c e | 6
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11. From the Controller Organizer, fificetigsfolder and op&telocity Trerél

“elocity_Trend Wednesday, September 14, 2011

12.

13.

14.

1.100

0.860

0620

0380

0.140

-000

1.12:43 PM 1.12:44 112:45 11245 1.12:48 1:12:46 PR

| —T | T - —— —— — |
Caption “alue Min | Mhac Units

Axis Actuslvelocty -0.100[1.100 |Motor Revs!s

£,xis02 Actuslvelocty -0.100[1.100|Searhox Revs/s

Axiz_ Vit Actualvelocity 0100|1100 aster Revs/s

Clickon th&l buttorabove the tretm start onitoring the axes.

You should note that even though the conveyor axis is moving at ten times the speed of the virtual axis, they are show
roughly the same speed on the trend. This is because the axis has a 10:1 scaling ratio, enterg@s) the Axis Prope
value on the trend is the output of the gearbox that
Presdl0again, this time while watching the trend window.

Note how the axis accelerates to match speed with the other two axes and thenrattelésategiasdyosition.

Tryadjustingtheanalog inputalue to see how the speeds change, and thetDagess.

You can even change the analog input while the rotary knife is in motion!
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15. Rightlick on the trend and s€beirt Propers.

16.The Chart Properties window appear sé

Take a few moments to explore the various tabs in the window, and how they impact the display of the chart, the trigge
and the sample rate.

17. Cbse the Chart Properties window.

PresgCancelo close ithout saving change®Mkito save with changes.
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