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Overview: PNC

PanelView™7 PanelView™ 5500
Graphic Terminal Graphic Terminal

EthorNet/IP->>

. PNC is a paired Logix and PanelView™ program
(“PNC Solution”)

. Executes RS274D based Part Files

OR

* Coreset of M&G codes supported.

* Codes may be modified or added by machine builder

Stratix®5400™ Industrial
Ethernet Managed
Switches

. Executes on Compact or ControlLogix® controllers,
PanelView™+ or PV5xx0 HMI, any CIP Motion standard drives
or servo drives

. Support for up to 6 axis of coordinated motion

. Supports a wide variety of machine types

« XY Ztable, gantry, mill, lathe, grinder, custom machines

. Provided as sample code at no-charge to customers

. Fully customizable by machine builder

. . ] - JI
. PNC Solution - provides a good value for medium et 5500 Kinetix® 5500 Kinetix® 5300 it 5700 oo

axis count coordinated motion applications, which EtherNet/IP™Servo Drive Servo Drives Servo Drives Servo Drive 755 AC Drives
use RS274D

. Rockwell
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Introduction to PNC

= Programmable Numerical Control(search for it in Seismic)

= |nterprets and executes RS274D tool path programs(G-Code)in a PLC using Integrated Motion on
EtherNet/IP™drives.

= (Open-source application sample code. Fully customizable.

= Brief history

= 9/Series discontinued... ASCII instruction in Logix controller... John developed first iteration... 2020 Modularized by
Erik..

=  Works with

= ControlLogix (L8)or CompactLogix (5380)

= PVP7, PV5000 or Panel PC with ME Station

= CIP Motion standard or servo drives
= Wide range of machine types

= Mill, Gantry, Lathe, Grinder, 3D Printing, Screen Printing, Custom Machines
= (Customer Examples:

= See "Programmable Numeric Control - Customer References File” on Seismic for the latest information
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Overview: Tool path programs

e
%
00001
G20 G40 G80 G90 G94G54(Inch, Cutter Comp. Cancel, Deactivate all canned cycles...)
G43 HO1 (Tool length comp. in positive direction, length compensation for tool)
MO03 S1200 (Spindle turns CW at 1200RPM)
Tool Path Programs - RS274D (also known as ISO 6983) eedadivkivillisvietelandhin
GO0 Z.5 (Rapid Traverse to z=.5)
GO0 X1. Y-.75 (Rapid traverse to X1. Y-.75)

- Series of instructions for making part or completing a task. GO1 Z-.1 F10 (Plunge into part at Z-.25 at 10in per min.)
. o GO03 X.875 Y-.51.1875 J-.75 (Connected Components Workbench™ arc cut to X.875 Y-.5 with RADIUS
- Textual format - data standard that achieves compatibility between origin at 1.625 J-.75)
o S GO03 X.5 Y-.7510.0 JO.0 (Connected Components Workbench arc cut to X.5 Y-.75 with RADIUS origin
software design tools and machine controllers at 0.0 30.0)
. ] ] . GO03 X.75 Y-.9375 10.0 J0.0(Connected Components Workbench arc cut to X.75 Y-.9375 with RADIUS
- ASCIl text files that consists of M & G codes, and axis coordinates origin at 10.0 J0.0)
G02 X1. Y-1.251.75 J-1.25 (CW arc cut to X1. Y-1.25 with RADIUS origin at .75 J-1.25)
. H G02 X.75 Y-1.5625 10.0 JO.0 (CW arc cut to X.75 Y-1.5625 with same RADIUS origin as previous arc)
TyplcaHY C NC Contrc-)”ers execute these TOOl Path Programs G02 X.5 Y-1.2510.0 JO.0 (CW arc cut to X.5 Y-1.25 with same RADIUS origin as previous arc)
sequentially line by line to generate a part profile GO0 Z.5 (Rapid traverse to z.5)

MO5 (spindle stops)
M30 (Program End)

CAD/CAM tools have the capability to create Tool Path e s
Idea Design file
Programs Mot et

- Referred toas CNC part programs, M&G code files, or part files

- PartFiles are easily transportable/transferrable/modified

- Slight variations exist between CAD/CAM packages and associated

third-party tools Toolpaths,

Machining machine

Physical
part instructions
(e.g., G-code)
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Emulate3D™ Demo

Logon

Programmable Numerical Control
Station Status

10:58:22 AM
41512022

Mode: Auto

Demo

[0] AB_LOGO PROGRAM E3D1

Select | Library | Edit

Axis Status >>>
Axis | Cmd Pos Abs Pos Speed Units
/ZO0OM 1000 X 300.0000 299.0000 0.0000 MMPS
- o ” Y 300.0000 296.5000 0.0000 MMPS
G8 G01 GG £ X-70 Y-75) F100 i I L [k
Z 1.0000 0.0000 0.0000 MMPS
A 0.0000 0.0000 0.0000 DPS
5 | M21 (RAISE PEN B 0.0000 0.0000 0.0000 DPS
X68.125 Y12.5 (DRAW BOTTOM PART OF OCTOGON) C 3167740 316.7740 0.0000 DPS
7 | x68.125 Y12.5 (DRAW BOTTOM PART OF OCTOGON) Axis | Direction | Cmd Spd | Actual Spd | Units
MO1 RESET GRAPH S ccw 00000 00000 RPS
S2 CCW 0.0000 0.0000 RPS
Tool Path Display XY G17 <<< Feedrate
Refresh N % Zoom % Rapid Program Feedrate
Vi > .
~000 1000.00 | 100.0000 | MMPS |
5 | 76%
B8 1000% Override Feedrate
| !
l 99.3939 l MMPS I
5 500% OVERRIDE
b ENABLED
250% =
-1.200|
4 0% 50% 100% 150% 200%
T R s sy % Feedrate
0% =
2,000
-2000 -1200 -400 MM 99'39




Rockwell Automation’s PNC

System Features
= Standard M and G -code set, including...

= Linear interpolation ;
iHC W;J‘l SEEEE ) Standard G codes that are translated:
; DweII or these Characters: G0 Rapid
5 ¢ Codes (501 Linear Interpolation
. Offsets 7 e e
Add Math Funetion G4 Dwall
. . Suh Math Funection . .
=  Unit selection : (533 Multi Pass Threading
I;]:i EZEE giizzzz 52 Cancel YWork Coordinates Standard M codas that are ranelated
.. i =53 Work Coordinates 1 andar COOes that are transiaten:
= Absolute/Incremental positioning:n Math Function G54 Wark Coordinates 2 MO0 Program Stap
Cos 1:?5:;225;;?1: (355 Work Coordinates 3 mg; gptmnal Emdp
. i : (56 Wark Coordinates 4 rogram En
Cutter RADIUS Compensation E drort Dreerer - Commnt 0% wor Coordtes | M3 Spinls On CW
c ] Bl EEREEY = CETWELE 558 Work Coordinates 6 W04 Spindle On CCW
Math and Boolean operations || lock Delete 359 Wark Coordinates 7 M5 Spindle OF
e e 45 Touch Probel Routine MO7 Coalant On Mist
| F/T H E N G OTO i iplidl?m?fere?cel of 45 Touch Probe 2 Routine W05 Coalant On Flood
/ ool muber & Tool Offset (50 Call Pcam Rautine MO3 Coolant Off
ﬁI‘F g:izliﬂizsiz 354 Fixture Offsets mg? Il:aser g;
H 565 Call Sub aszer
Part Pro gram Editor N Sequence Huber 380 Cancel Can Cycle M30 Program End - Rewind
GOTO Jump to : W53 Return from Sub
. et & Value =81 Drill Cycle
1 N 82 Tap Cycle
Recipe Management x Equal carTpCyde
. ] . Lg E;:ge;hzen 91 Incremental Mode
State Machine/ Diagnostics E ot Emal 092 s Precel
r Fecdrate 593 Inverse Tlmn_e
T ra n Sfe r U t i | ity i Axisz Coordinates ggg EEES EE; E;:me
: i:-u:_s anrg%mtes 96 Constant Surface On
x1g Loordinates 97 Constant Surface Of
Create custom G/M - codes
Modular PLC architecture Rocikuell
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Overview: System Functionality

Programmable Numerical Control
Station Status

Rich User Interface
(PanelView™ Plus)

(o] g 57 GO1 GO0 G94 G21(G54 X-70 Y_75) F100

(PanelView™ 5500)

Axis Status

Production Data

Machine Control Status

Part Counter

Production Data

352 Fixture Ofst #1
1 Incremental Mode
G94 Feed per Time

Part Program Display (Resetabie

Active M-Codes

Current Cycle Time

Average Cycle Time Cycle Time

Last Cycle Time

Aulfomaltion
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Overview: System Functionality

Programmable Numerical Control 3:55:18 PM
Station Status 1/20/2022

| vogeAwo | [ ovem |
17 oo oo+ [ ] |

Execute part programs oM 1000

£

GT GO G390 G84 G21(G54 X-70 Y-T5) F100

Z#3 (RAISE PENM)
X68.125¥12.5 (DRAW BOTTOM FART OF OCTOGON)

. Tool Path GraphiCS 7 | X68.125 Y12.5 (DRAW BOTTOM PART OF OCTOGON)

MO1 ;RESET GRAPH

= Part Rotation - Angle offset

Tool Path Display XY G17 Angle Offset

ANGLE OFFSET
ENABLED

1000%

Angle Offset

0= 90° 180 2707

-2000 -1200 -400 400 1200

PUBLIC « Copyright ©2022 Rockwell Automation, Inc.
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Overview: System Functionality State Mode

Rich User Interface 5%
Popup Windows

OVERRIDE
ENABLED

0% 50% 100% 150% 200%
% Feedrate

iﬁ

Parameters

Feed rate Override

0
el
8
#

State Model - Control Mode

Axis Select Mode Select

—

B

Display Part Program Parameters

Axis Jog - Continuous or
Incremental

1

:

MNREE

Speed Select MMPS

o | [t | [

PUBLIC « Copyright ©2022 Rockwell Automation, Inc. 9 I Eaf‘l’(rurl‘vgll}on




Overview: System Functionality

Programmable Numerical Control
Part Program Edit

Mode: Auto

Program[1]: AB_LOGO PROGRAM 1

[0] (AB LOGO PROGRAM) 7 G01 G90 G94 G21(G54 X-70 Y-75) F100
[1] :ZZOOM 1000

Part Program Edit
[2] GT G011 G0 G94 G21(Gh4 X-T0 Y-75) F100

(3]

[4] Z#3 (RAISE PEN)

[5] X68.125 Y12.5 (DRAW BOTTOM PART OF OCTOGCON)
[6] X68.125 Y12.5 (DRAW BOTTOM PART OF OCTOGON)

n Display Complete Part

[7] MO1 :RESET GRAPH

Program o
. Custom Keypad [9] Z#4 (LOWER PEN)
X X [0 X 75 ¥12.5 Z#4 (DRAW BOTTOM PART O
= l nse rt/ M 0 d Ify a LI ne 8.3 Y15 (DRAW BOTTOM PART OF OC

5 (DRAW BOTTOM PART O

= Insert or Delete Lines

» TeachaPart Program, Select
Line or RADIUS, Teach Point.

Teach Teach
X -10.8593 Via

Previous Page

Rockwell
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Overview: System Functionalit —

Programmable Numerical Control 12:41:01 PM

Fixture Offsets el D z Mill Diameter and Length Offsets

Mode: Auto ‘ Dema D Z

Description

+D+ +Z+
Plus Plus

X Y z Fixture

High Limit High Limit

+X+ Y+ +Z+ G52
Plus Plus Plus

‘ 2000000 | MM ‘ 200.0000 | MM

High Limit High Limit High Limit ‘ D Offset > ‘ ‘ Z Offset > ‘

| 200.0000 ‘ MM | ‘ 200.0000 ‘ MM | ‘ 200.0000 ‘ MM ‘ ‘ 1.000d MM ‘ 1_000(* MM

Part Program Offsets

Low Limit Low Limit

‘Xoﬁ'sel> ‘ |Y0ﬂ'sel> ‘ |Zoﬁ'sel> |

‘ 0.0000 | MM 0.0000 | MM

| ooood mm ||| 0.0000 mm 0.0000 MM

Low Limit Low Limit Low Limit -_D - - Z-
Minus Minus

‘0,000G‘MM|‘OOOOO‘MM‘

-Y- -Z- Active Active
Minus Minus Offset Offset

1230(100| MM 2.0000 | MM

Teach Fixture Offset

Programmable Numerical Control 12:42:55 PM
Teach
Wear Offsets =z

Mode: Auto | Demo

Fixture Offsets il Wear Ofocts

Programmable Numerical Control X Z
Offset Limits Z

+X+ +Z+

Tool Length and Diameter Offsets . [ Pius Plus
_ High Limit High Limit

Tool Geometry and Wear offsets == [onorn | o ) oo [
Wear Offsets ‘ X Offset > ‘ | Z Offset > |

S et OffS et Li m it S Mill Diameter and Length Offsets Mill Wear Offsets | 0_0004 — ‘ o.mmd MM
D z Z Low Limit Low Limit
"

0.0000 | MM | 0.0000 ‘ MM

Description

High Limit igh Limit High Limit High Limit ‘
200.0000 MM 200.0000( MM 200.00000 MM 200.0000 MM

Low Limit i Low Limit Low Limit

0.0000 MM 0.0000{ MM

-X- .Z-
Minu Minu

Active Active
Offset Offset

z
High Limit High Limit 0.0000 | MM | 0.0000 ‘ MM

200.0000 MM 200.0000 MM 200.0000 MM

Low Limit Low Limit Low Limit

0.0000 MM 0.0000 MM 0.0000 MM
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Overview: System Functionality

Programmable Numerical Control 12:53:36 PM

Part Program Library 12172022

Part Program
Management

Select Part Program Rename or Create New Part Program

Use empty position for new program
Pty P progra New Program Name:

[0] Test Program

[1] AB_LOGO PROGRAM 1
[2] loop testl
[3] CALL LOOP SUB PROGRAM 4 Save New Program Name
[4] SUB PROGRAM LOOP
[5] Call Sub Program 15 FULL CIRCLE
[6] ROW AND COLUMN LOOP &
Select a Part Program from the [7] Drill Cycle G81 PROGGRAM 7
Controllers Memory [8] Peck Drill Cycle G82 PROGRAM 8 Copy Program
[9] Tap Cycle G84 PROGRAM 9

Create e [10] GUESS WHO PROGRAM 10

Save, Copy, Delete (1
[12] GUESS WHO PROGRAM 12
[13] cc test curve 13 Delete Program
4]
[15] Sub Program 15 FULL CIRCLE

e

Previous Page
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Overview: System Functionality

Programmable Numerical Control
Machine Parameters

Axis Motion Parameters
Linear

Configure/Setup - s2
Acceleration 20000.0000 MMPS~2 DPS"2 RPS"2
= AXis and Spindle Deceleration 20000.0000 MMPS"2 DPS2 RPSA2

Acc/Dec Jerk 200000.0000 MMPS"3 36000.0000 DPS™3 3 Rl
Parameters

Axis Unit/Timebase Spindle Unit/Timebase

Linear Units Linear Timebase Units Timebase

- AXis Home Milimeters - Revolutions

Rotary Units Rotary Timebase

Machine Type
Degrees

Axis Parameters

. . Max Position i Rapid Speed
Machine Type - Lathe or Mill [ 2000.000 v 1000.0000 MvPS
1000.0000 MMPS

Set SpeedS and Feeds 1000.0000| MMPS

. . DEG G 3600.0000( DPS
Linear and Rotary Axis [ o000q oo . - [ 38000000 0Ps c

Parameters DEG 3600.0000| DPS FrgrmETS

Programmable Numeri 1:03:55 PM
Home Axes 112112022

Password to Enable Axis Rehome

Enter Password:

Units Homed

B oo | owm | oomo [ ow

u'g Rockwell
Aulfomaltion
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Overview: System Functionality

File Edit View Search Logic Communications Tools Window Help

bew 8 g r—T Y T
B RUN N L
= oK 1 Path: AB_ETH-1\192, 168.1.2 R & B 4 TF W {F

E E.Efo e B. NoForces }' No Edits B Redundancy 4 b Favorites Add-On Alarms Bt TmerCounter InputOutput Compare Compute/Math  MovelLogical  File/Misc FierShift  Sequencer E

Controller Organizer > & x MO6_xis_06 - _EP_Abort [ EW i _ER_ VIDE_A - _epstop [ EM indleCIP_01 -_EP_Unwirtualize [B EMOS - - _EP_Unwirtualize

=l : S} v 3
Controller PNC .

<7 Controller Tags P
Controller Fault Handler Studio 5000 Object Name: PN

b 5 EMOO_FaultHandler = g ®
Modular Control Logix Designer

Tasks - -Initial Te
Version 33.00.00 - Professional Edition
+” MotionGroupExecution

.

Prog ram {Loglx} b L EMO0_Motion © 2020 Rol \wtomnation Technologies, Inc. All frrc.grarfwir:at f‘r'frw;[:ial‘i;frla“[flr'ﬁ“t‘ :naimalirUt the
(©) ms0008p08 (8 ms) g : e e -

b L EMO1_Axis_01

b L EMO2_Axis 02

b 1 EMO3_Axis_D3

b L EMO4_Axis 04

b L EMOS_Axis 05

b L EMO6E_Axis 06
b L EM10_MGCodes

b L EMO9_Motion
b L EMO7_SpindleCIP_01 e ref_Selected.[sts_EMID]
. . b L EMOZ SpindleCIP_02
Core functionality uses + @ meotepio 1) N

. R b4 EMTI_HMI sts_EMID
b 1, EM12_CFFunctionsProgram 14
n at I Ve m Ot I O n b L EM13_RecipeHandlinglocal
q o (@ ms0048p12 (48 ms)
InStrU Ct IoNns (@ ms0064p14 (63.999 ms)
@ ms0128p08 (128 ms)
4 (B msD256p01 (256 ms)
_ 1 b 1 UNDI_PNC
Add-On Instruction for
b 1, EMOO_PreProcess - Source A ref_AxisPath. AxisStatus. Source A ref_AxisPhysical AxisStatus | Module

incremental functional ity 4 @ SofetyTask (20 i ] A

b L SafetyProgram 16£0000_0041 4 16£0000_00584 tribute Name Path
” Source 8 ref_AxisPath AxisStatus Source B ref_AxisPhysical AxisStatus Dest wrk_DrivePath
4 .7 UnitUpdateEvent =Ax01_Path AxisSiatus= =Ax01_Physical AxisStatus> 0

Ea Si |y m O d ifi e d t o m at C h . 14 U%,im:%izdatempm 16#0000_0041 4 16#0000_0058 &

4 Motion Groups

application 7 Rockwell Software®

Description
] Status Scheduled
requirements Nomberof Routines 18
Main Routine CMO0_Dispatch
Fault Routine
Max Scan
Last Scan

quipment Mo it if ipment Module should be

le name for this axis.

" New Project Existing Project v
From Import Sample Project

= From Sample Project
Recent Projects

1= |
& Frc

PUBLIC « Copyright ©®2022 Rockwell Automation, Inc. 14 ll@ Eafggg{_!on




Typical Workflow

PanelView™7 PanelView™ 5500
Graphic Terminal Graphic Terminal

G
4
OR
— H Q 299 Autodesh HOM Ede 50100 - [C\AMedest HEMNO\12 M) - 0 X -
»
Edaer | WCFunctoms  FileCompase  Transmsission Window* Helps « 6 X
™ S open ~ W sovens 50 Fraesning - i o Select At X Dl + ® B ‘ # N Add Bootmank
| X Close = ¢ Print + N E - Kew 9 T agpend e G ®
New : o Find . Vaw
B ire = I GhbalSetup  BH B Puste ™ £ 2 imert Fie G 1 Bockmads
rae [ Yie trpe % fot fine Socumarts
X
1 0
2 001234
AUTODESK 3 (71 D=10. CR=2.5 - ZMIN=30.5 - bullnose end mill) =
4 (T3 D-4. CR~2. - ZMIN-29.5 - ball end mill) > Sandisk
AUTOCAD 3 (16 D~20. CR=2. - ZMIN=30. - bullnose ond mill) g
6 (T8 D=30. CR=7.5 - ZMIN=25. - bullnose end mill) S= €
==
7 N10 G50 G94 G17 SOHC Card
s N15 G21
9 N20 G53 GO 20, 1668

2 vptavens CompactLogix5380 ControlLogix L8x

12 N30 T8 M6

13 N35 S$5000 M3

N4O G54

15 N4S MB

16 N60 GO X-72.623 Y118.836

17 N65 G43 Z115. HS

18 N70 T1

19 N75 CO Z105.

20 NBO Z96.

21 N8BS Gl 293 Y1000

22 N90 X-72.625 Y118.829 292.786

23 N95 X-7 633 Y118.807 292.573
X- 47 Y118,

666 Y118.7

69 Y118

2.719 Y119

2.752 ¥118,4

a9

\4

2
2S SOLIDWORKS

oMK M

e e i T T el e e .
| @ PNC Transfer Interface v 3.0

Configure

“Local ileL Prog Controller Program List

AB_LOGO PROGRAM 1 [ROW AND COLUMN LOOP &
lbasic loop L :ROW AND COLUMN & A 1 AB_LOGO PROGRAM 1

e Loading a Part Program (RS274D)

1
I
1
O M anua | en t ry _’: Do T ERILEEE ii‘fﬁ"xlﬁﬂom 3 CALLLOOP SUB PROGRAM 4
1
1
1
I
|
1
I
1
I
1
I
I
1
L

lcc test curve 13

;#11 Y BAMOUNT 4 SUB PROGRAM LOOP
[l Cyce GB1 PROGGRAM 7 : 5 Call Sub Program 15 FULL CIRCLE
(GUESS WHO PROGRAM 10 P20 CEETT SEEm g

. D COLUMN LOOP 6
721 COLUMN COUNTER
(GUESS WHO PROGRAM 12 S e s 17 Dril Cycle G&1 PROGGRAM 7

. SD Card - Directly into Logix processor

LOOP TESTI

231 ROW COUNTER Peck Drill Cycle G82 PROGRAM 8
:oiPDTEm L Tap Cycle G&4 PROGRAM 9
eck Drill Cycle 682 PROGRAM 8 cs0 10 GUESS WHO PROGRAM 10
ROW AND COLUMN LOOP e Transf M
ransfer
ROW AND COLUMN LOCP & 12 GUESS WHO PROGRAM 12

|
1
I
|
1
|
1
1
1
ROW LOOP NEGATIVE a1 13 cc test curve 13 !
I

1

|

1

1

|

I

1

I

. Download through PNC Transfer Tool

G0 G8 G2l G52
o

ROW LOOP POSITIVE MOl ;REFRESE GRAPH
Sub Program 15 FULL CIRCLE _)

=1 15 Sub Program 15 FULL CIRCLE
FTap Cycle 624 PROGRAM 3 #31=1 :RESET COLUMN COUNTER . 9

W100
X#10 GO4 P.75 L#20 ;PUNGH ROW PLUS

IF [$31 EQ #30] GOTO N998s

v$11

#31=[#31+1]

X[-#10] GO4 P.75 L$20 ;PUNCH ROW NEGATIVE
IF [#31 EQ #30] GOTO N9999

¥$11

#31=[$31+1]

IF [$31 LE #30] GOTO N100

EEEE]

0 Transfer

Rockwell

PUBLIC - Copyright ©2022 Rockwell Automation, Inc. 15 A Aulomalion



Overview: System Functionality

PNC: RS274 Code Support

Based on Fanuc CNC, Post
Processor

Recently added Codes:
G40 G41 G42 Cutter Comp

Consult OEM Team for codes
not shown

Math/Compare

suUB

Megation/Subratsction
Subtraction
Exponentistion
Multiplicaticn
Multiplication
Division
Diivision
Addition
Addition
Madulo
Absolute Value
Round Down {ex. 2.8 => 2, -2.8 =» -3)
Round Up {ex. 2.8 ==3, 2.8 =>.7)
Sqgaure Root
Matwrs] Log
Exponentisl Function e
Arcsine
Arcosine
Arctangent
Sine
Cosine
Tangent
Log base 10
Radian to Degres
Diegree to Radian
Truncate
Equals Comparator
Greater Than Comparator
Greater Than or Eguals Comparator
Le=s Than Comparator
Less Than or Equals Comparator
Mot Equals Comparator
Mot Boolean Operator
Exclusive Or Boolean Operator
And Boolean Operator
Or Boolean Operator

Standard G Codes

GDO
G0

Rapid Move

Linsar Move

CW GCircular Move

CCW Circular Move

Drwell

Blendad Moves On

Blended Moves Off

Vector A On

Vector A OFf

Vector B On

Vector B Off

Vector C On

Vector C Off

Plane Sslect XY

Plane Select XZ

Flane Sslect WZ
Programming in Inches
Programming in mm

Cutter Compensation Cancel
Cutter Compensation Left
Curtter Compensation Right
Tool Height Offset Megative
Tool Height Offset Positive
Tool Height Offset Cancel
Ficture Offset #1

Cancel Focture Offsat
Ficture Offset 2

Ficture Offset 3

Ficture Offset 24

Focture Offzet 5

Focture Offset #5

Focture Offset &7

Call Subprogram

Cancel Cycle

Drill Cyrcle

Peck Drill Cycle

Tapping Cycle

Absohrte Mods

Incrementsl Mods

Preset Max Spindle Speed
Feed per Time

Fesd per Spindle Rev
Cionstant Surface Speed On
Cionstant Swrface Speed OFf

Standard M Codes

MO
MO1

Program Stop

Optional Stop

Program End

Spindle On CW

Spindle On CCW

Spindle OFf

Program End Rewind
Feedrate Ovemide Enable
Fesdrate Override Dissble
Return From Subprogram

Characters

Block Delete
Block Comment
Begin Comment in Parenthensis
End Comment in Parenthesis
Line Mumber
Begin Compare
End Comipare
Go To Line Mumbser
Paramsatar
Sst 3 Parameter Valse
Feadrate
Crall Time
Spindle Spesd
Length Offs=t
Tool Wear Offzat
Tool Dizmeter
Begin Extendad Msath
End Extend=d Math

PUBLIC « Copyright ©2022 Rockwell Automation, Inc.
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Overview: System Functionality

=  CNC modes
. Auto
. IMETIVE]
. MDI - Manual Data Input
. Emergency Return
. Fault Reset
. Control Reset
. Test Mode
. Manual Jog
. Tool Path Graphics
. Jog Retract
. Production Data
. Controller State Model
. Controller/Machine Alarms
. Machine Setup Screen

. Machine Control Status
Active G codes
Active M Codes
Active feed rate
Active Offsets

Active Tool

= Axisand Spindle
. Command Position
. Absolute Position

. Speed, and Units
IPM IPS MMPM MMPS
RPM RPS DPS DPM
. Servo Status
Axis Enabled
IN Position
Homed
Returned
Faulted
Position Error
Motor Current
Motor Capacity
Inverter Capacity
. Diagnostics:

Display Fault Information

Display fault recovery

= Part Program

. Continuous or Single-step
mode

. Cycle Start / Stop
. Program Stop

. Optional Stop

. Block Delete

. Part Rotation

. Feed rate Override

. Full function Editor
Insert, delete
Teach Position
. Library Management
Program select
Copy, Delete, Rename

. Part Program Syntax

. Part Program Parameter
display

= Offsets

Fixture offsets

Tool Length offsets
Tool Diameter offsets
Tool Wear offsets
Geometry offsets

Offset Limits

information

Display axis Inhibit and
recovery action

PUBLIC « Copyright ©2022 Rockwell Automation, Inc.
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What is cutter compensation?

 Also known as Tool RADIUS Compensation
« ACNC function 14
. Inputs 12 Tool Piece
* Original part program tool path 10
«  Diameter of the tool piece 8'” E Cutter Comp
: %4 I Path
« Cutting plane ’ "
. Side of th i th ¢ 6 Original "
ide of the cutting pa E 4 | ToolPath :
*  Outputs : -
2 |
e (Cutting path offset by the RADIUS of the tool path E -
0 vV VvV
4 -2 0 2 4 6 8 10
-2
-4

PUBLIC « Copyright ©®2022 Rockwell Automation, Inc. 18 IL@ Eafggg{_!on



Value propositions for PNC solution

MODULAR/FLEXIBLE COMPATIBLE WITH DESIGN FLEXIBILITY
EQUIPMENT INDUSTRY STANDARD RS274D AND PRODUCTIVITY
CNC PROGRAMS
Adaptable/customizable Workflow can be customized
for new or rebuild Broad compatibility across design
machines - wide variety tools and utilities

of machines supported Standards conformity and

modular programming
Expandable to meet
Scalable standard control application requirements

. F lates, libraries /
and safety solutions to gecplates, code il

. Add-On Instruction, Integrated
meet application

Architecture® system,
EtherNet/IP offersa

pre-engineered solution

specific requirements

LOWER-COST
SOLUTION

Can provide a lower-cost
TCD3 than traditional or
PC-based CNC solutions

Right sized solutions
for medium axis
count machines

PUBLIC « Copyright ©2022 Rockwell Automation, Inc.
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Rockwell Automation Solution capabilities

Machine optimization

. Scalable Logix platform with Integrated or Component Safety solution
ControlLogix &

CompactLogix PAC 0 Highly flexible control and safety solution optimized for system

requirements

Kinetix® Servo . Kinetix and PowerFlex integrated motion for precise position control

Drives & Motors «  Smooth motion operation & precise motion control w/ built-in Safety

PanelView™7 PanelView™ 5500
Graphic Terminal Graphic Terminal

. Modular code and HMI displays compliant with industry standards

. Third-party device integration support with Add-on Profile, Add-On
Instruction

PanelView 7, PanelView 5500
Mobile HMI solutions

. Pre-configured information-enabled code for data collection needs

. Remote connectivity/diagnostics/troubleshooting

PUBLIC - Copyright ©2022 Rockwell Automation, Inc. 20 !L@ Eafggg{_!on



Compatible machine types

Abrasive flow finishing machines

Laser welding and cladding machines

Riveting machines

Boring machines

Lathes, cutoff

Roll finishing machines

Boring machines, jig

Lathes, manual

Roll forming and bending machines

Broaching machines

Machining centers, horizontal spindle (up to four-axis)

Sawing machines, contour

Buffing and polishing machines

Machining centers, horizontal spindle, five-axis

Super (micro) finishing machines

Centrifugal barrel and disk finishing machines

Machining centers, universal

Superabrasive machining systems

Deburring machines

Machining centers, vertical spindle (up to four-axis)

Thread cutting machines

Drilling and tapping machines, CNC

Machining centers, vertical spindle, five-axis

Thread rolling machines

Drilling and tapping units, fixtures

Marking and engraving machines

Threading and cutoff machines, pipe and bar

Drilling machines, bench and column

Micro machining equipment

Turn/mill machines, CNC

Drilling machines, deep hole (gun drilling)

Milling machines, bed-type

Turning centers, horizontal, CNC

Drilling machines, multi-spindle

Milling machines, graphite

Turning centers, inverted vertical, CNC

Drilling machines, radial arm

Milling machines, knee and column, non-ATC

Turning centers, twin-spindle/twin-turret

End finishing equipment, bar and tube

Milling machines, planer, gantry and bridge type

Turning centers, vertical, CNC

End turning machines

Milling machines, profile and duplicating

Ultrasonic machining equipment

Grinding machines (all types)

Milling machines, universal

Water jet cutting machines

Honing machines, vertical spindle

Notching and slotting machines

Welding machines and equipment

Lapping machines, eternal cylindrical

Pipe and tube bending machines

Welding machines, electron-beam

Lapping machines, flat surface/special purpose

Plasma-arc/Plasma cutting machines

Welding machines, friction

Laser cutting or drilling systems

Plastic cutting and slitting

Woodworking equipment

Laser marking systems
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Application Ex. - Glue Dispense

X-axis

Dispensing

Gun Y-axis

Part

Glue dispensed according to the
tool path program - M&G codes

N Rockwell
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CHALLENGE

* Meeting customer demands for precision, and additional functionality more
cost effectively; Provide equipment that is more intuitive for the operators
to use and maintain.

SOLUTION

. Standardization on single control platform/HMI with an integrated servo

M O d er n M aC h I n e : and standard drive motion solution all based on EtherNet/IP
L at h e Sty I e H | g h ° PNC - to provide a pre-canned intuitive HMI program with built-in recipe
)

management and storage
Speed Cut off
Machine

. integration with other equipment production equipment
. changeover time
. diagnostic coverage to help ease maintenance activities and

reduce support needs
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https://literature.rockwellautomation.com/idc/groups/literature/documents/ap/oem-ap643_-en-p.pdf

CUSTOMER CASE STUDY
CHALLENGE

« Current machine no longer meeting productivity goals. Replacement parts
from overseas supplier scarce, technical support expensive and purchasing
anew custom machine was cost prohibitive. Closed system made machine
modifications

SOLUTION

. Standardization on single control platform with an integrated servo and
standard drive motion solution all based on EtherNet/IP, PanelView and

Machine Rebuilder MobileView™ Hit
12 Station Rotary Dial . ;h;g;gtgnsgi\;|:§dasﬁ)[;(er;0ge:enned|ntU|t|ve HMI program with built-in recipe
Milling Machine -

. TRIPLED production throughput
ﬂ
”[”S”ﬂw . IMPROVED workflow from CAD software
@9 © 0 00 00 0 ©

—CUSTOM AUTOMATION — . ENABLED operators to access HMl applications and maintain’line

— / . 7 . o .
W of sight’when making tooling adjustments
omnon:
N Rockwell
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https://literature.rockwellautomation.com/idc/groups/literature/documents/ap/oem-ap655_-en-p.pdf

N
HENSHAW

— CUSTOM AUTOMATION —

Henshaw:
Machine Rebuilder
12 Station

Rotary Dial

Milling Machine

SOLUTIONS

17 Stations require functionality
PNC provides

GuardLogix® - Safety and cell
controlin one controller

Logix L8 for PNC application
30+ Kinetix Servo Axis

15 PowerFlex Axis

#2 Robots for load/unload
Manual entry of part programs
Total panel price $260K Net

TT POSITION
NHH.NN

uuuuuuuu

uuuuuu

Previous
Screen
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CUSTOMER CASE STUDY

Concept Systems
Inc.

Programmable Numerical Control for Flexible
Manufacturing with Machine Tool

Rockwell Automation was well suited for this application with standard
hardware and software, which would be easy for the pant personnel
to own and manage through their lifecycle.

Additionally, the solution utilized the pre-configured program and
project files of Rockwell Automation's Programmable Numerical
Control (PNC) to simulate the machine control methodology of a
traditional CNC, while also providing additional features to the
machine control and HMI that Studio5000 could provide over
traditional CNC's.

Copynght ©2019 Rockwell Automation, Inc

CHALLENGE

Global Manufacturer of hand tools purchased a machine that had limited flexibility for milling multiple
SKU's without significant Tool Changeover affecting production rates.

SOLUTION

Concept Systems, Inc., a Rockwell Automation Solution Partner based out of Albany, OR offered the
Customer a delivery partner with not only CNC and PLC expertise, but a reference of already
delivered PNC systems on similar applications that helped reduce any perceived risk with the
solution. The PNC Portfolio for this migration was:

« CompactlLogix 5380

« Compact 5069 10

« PanelView 7 Performance
+ Studio5000

« FactoryTalk ME

« Kinetix 6500 (existing)

CUSTOMER OUTCOME

Customer was able to leverage keeping some of the existing machine control in place to minimize
the cost of the upgrade which helped with the overall ROI of the project. Additionally, facility
personnel already familiar with other CNC's in the plant were able to onboard quickly and helped
leverage this workforce competency across a broader number of plant assets.

78 Rockwell
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Rebuilders/SI
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Thank you | @) Rockwen
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www.rockwellautomation.com
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http://rockwellautomation.com/rockwellautomation/news/blog/overview.page
http://facebook.com/ROKAutomation
http://instagram.com/rokautomation
http://linkedin.com/company/rockwell-automation/
http://twitter.com/ROKAutomation
http://youtube.com/user/ROKAutomation/home

u'g Rockwell
Automation
expanding human possibility’

Allen-Bradley €3 services @ FactoryTalk
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