Application Note

FESTO

CMMT-AS Parallel Axis
Synchronous Position Absolute

When 2 physical axes are rigidly coupled together by the load or other CMMT-AS-xx
means (examples: gantry system X/X' coupled by a Y-Axis or 2 x ESBF

rods attached), then it is necessary to synchronise/Gear these axes

with an electronic alignment (Master to Slave).

This application note discusses the required settings to control the 2 x
parallel linear axes in Synchronous Position Absolute mode using
CMMT-AS-xx controllers.
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Components/Software/Firmware used

1 Components/Software/Firmware used
Type/ Version Soft- Description
Name ware/
Firmware
CMMT-AS-C4-3A-MP-S1 (Master) V31.0.7.10 Firmware
CMMT-AS-C4-3A-MP-S1 (Slave) V31.0.7.10 Firmware
Festo Automation Suite V2.4.0.442 Software
CMMT-AS Plug-in V2.4.1.23 Software
RSLogix 5000/ V20.04 Rockwell Programming Software
Logix Designer 5000
1769-L30ERM V20.019 CompactLogix 5370 Controller
CMMT_EIP_MotionLib.zip V2.4 Rockwell RSLogix 5000/LogixDesign AOI (Add-On In-

struction) Software Library

Table1.1: 1  Components/Software used
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Components/Software/Firmware used

1.1 Recommended Website Downloads

A) CMMT-AS Software/Function/Fieldbus/Device Profile Manual

| Manual CMMT-AS-SW-EN & Manual
Servo drive - Bus interface - Function - Device profile - Software >

.

File and language versions

Reference:
https://www.festo.com/net/en_ca/SupportPortal/Downloads/648237/725657/CMMT-AS-
SW_manual_2022-04i_8173126g1.pdf

B) CMMT-AS Wiring & Installation Manual

| Description CMMT-AS-CZ2_4-3A-EN Description
- : - .
W | Servo drive - Installation - Aszembly - Safety function 5 File and language versions
Reference:

https://www.festo.com/net/en_ca/SupportPortal/Downloads/648246/720730/CMMT-AS-C2_4-3A-
_manual_2022-03e_8173941¢g1.pdf

C) CMMT-AS Wiring & Installation Safety Function Manual

Description CMMT-AS-S1-EN ';‘m Description
"", Safety function - SBC - 551 - 5TO >

File and language versions

Reference:
https://www.festo.com/net/en_ca/SupportPortal/Downloads/648247/720882/CMMT-AS-_-
S1_manual_2022-03e_8173923g1.pdf

D) CMMT-AS Short Documentation/Quick Guide Manual

* Short documentation CMMT-AS-3A-QUICKGUIDE-EN Short documentation
Servo drive - Quick guide < File and language versions

Reference:

https://www.festo.com/net/en-gb_gb/SupportPortal/Downloads/629760/696705/CMMT-AS-3A-
QUICKGUIDE_2019-05_8100291¢g1.pdf
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Components/Software/Firmware used

E) Rockwell RSLogix 5000/LogixDesign AOI (Add-On Instruction) Software Library

CMMT-AS-C2-3A-EP-51
«" Servodrive *
CMMT-AS-C2-3A-EP-51
5340824

GTIN: 4052568459741

o5 CMMT-AS_ENUS.PDF &

== Configure your product Recommended Accessories Technical Data Support / Downloads

Product information 27 T DocumentType Title Version
i i Function blocks Title: 24
Technical documentation 4 Function blocks Rackwell A
. Subtitle:
Certificates 3 Function blocks for Rockwell Studio 5000
Software 8 Description:
Point-to-point (PtP) library for servo drives with Ethernet/IP in Studio 5000 from Rockwell.
Expert knowledge 41 Version changes:
Changes compared to the previous version:
Training 2 STW1.6 (StartTask stays TRUE after ExecuteMode

Supported systems:

servo drive CMMT-AS-C12-11A-P3-EP-51 (8133357)
servo drive CMMT-AS-C2-11A-P3-EP-51 (5340826)
servo drive CMMT-AS-C2-3A-EP-51(5340824)
servo drive CMMT-AS-C3-11A-P3-EP-51 (5340827)
servo drive CMMT-AS-C4-3A-EP-51 (5340825)
servo drive CMMT-AS-C5-11A-P3-EP-51 (5340828)
servo drive CMMT-AS-C7-11A-P3-EP-51 (8133356)
servo drive CMMT-ST-C8-1C-EP-50 (8084006)

Document type:
Function blocks

Language Version File size Download

Version 2.4 2.4 21MB 3 Show less ~

+ ConfigEPos bit 15 and 30 are now assigned

https://www.festo.com/net/en-ca_ca/SupportPortal/Downloads/654836/724629/CMMT _EIP_MotionLib%20v2.4.zip
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Components/Software/Firmware used

1.2 Network Topology of the tested system

Please refer to the picture below and make sure all wires are correctly placed and connected. The user manuals (reference provided in section 1.1 Recommended Manuals) will

need to be referenced for other wiring not shown here.

1783-BMS10CGN/A Stratix 5700
Managed Switch Settings

IP Address: 102.168.1.6

Subnet:  255.255.255.0
Gateway: 0.0.0.0

CMMT-AS-MP CMMT-AS-MP
Master

Page 10 of 63

Port X1 . S = Port X1
IP Address: 102.168.1.224 &= %, e, 1P Address: 102.168.1.185
EtherNet/IP Subnet:  255.255.255.0 . . Subnet:  255.255.255.0
Linear Gateway: 0.0.0.0 Gateway: 0.0.0.0
@ Port 18 Port X18
EtherNet/IP- IP Address: 102.168.1.223 IP Address: 102.168.1.184
Subnet: 255.255.255.0 y Subnet: 255.255.255.0
Gateway: 0.0.0.0 ; Gatewzy: 0.0.0.0
Allen Bradley
CompactLogix PLC
- -

1769-L30ERM Setti
|P Address:
Subnet:

255.255.2192.168.1.11955. X10to X3

0 =i
 Gateway:  0.0.0.0 Cross Wire Monitoring
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Overview of Required Steps

Overview of Required Steps

Both the Master and Slave axis must use a multi-turn absolute encoder.

Master and Slave axis must be mechanically aligned.
Reference both axis so they have the same absolute position value (perfect electronic alignment) and the

user is not to execute additional references after the initial commissioning (Exception for motor/controller

replacement when needing to re-establish this alignment)
After E-Stop or Control Enable are removed or Supply power is lost or Encoder signal failure is detected, the

axes need to be re-synchronised/Geared In (electronic alignment).
This application guide discusses ways to implement monitoring of Slave faults and Encoder Emulation cable

monitoring. Although it is described in this guide how to configure and monitor certain adverse conditions,
it is up to the user to program the PLC to monitor these and other fault conditions/status for both Master

and Slave and then react according to their design.

Up synchronisation, "synchronous position, absolute” mode

¥

Fig. 115: Synchronous position, absolute (example)

=
2
£ //’FF:;TMaster pasition
“/-—-H—'
Slave position|
1 2 3 4 t
F
E
£
Slave velocity
I|| ‘1 Master velocity
1 2 3 4 t
Fig. 116: Up synchronisation, “synchronous position, absolute" mode
Caption
1 "Synchronous position, absolute” mode is executed.
2 Start Sync Pos (start of up synchronisation)
3 Master Sync Pos (target at which up synchronisation must be competed.)
4 End Sync Pos (start of down synchronisation)

Tab. 669: Legend for up synchronisation, "synchronous position, absolute" mode

The synchronisation mode is executed at the position (1). The virtual master position is not changed.
If the virtual master position reaches the position (2) "Start Sync Pos”, it is up synchronised to

the virtual master position. If up synchronisation is completed, the slave reports the status “Slave
synchronous”. Up synchronisation must be completed before " Master Sync Pos®.

Between positions (3) and (4) the slave reports the status "Slave synchronous".

If the virtual master position exceeds the position (4) "End Sync Pos", the down synchronisation is

initiated.
Festo — CMMT-AS-SW — 2022-04i 637
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Project Configuration

3 Project Configuration

3.1 Create New Project
Start a new project

A - o x
AUTOMATION SUITE FESTO

Recent Projects How do you want to start?

[] Always perform this action on startup

I Lost Used Project

Open the last used project ta continue warking

D New PrOjeCt m [7] Always perform this action on startup

Create a new project for setting up de parameters or programming a controller

Q Device Scan [] Always perform this action on startup

Scan for Festo devices in the network without creating a project

_EthIP_MasterSla
IT_DC_1_%2.1.2.1_EthIP_M...

g !Install Device Plug-ins

Install device specific plug-ins in order and use the devices in a project

Install CODESYS

CODESYS extension version 2.1

8 is installed.

5 Browse local files

V2111

Add the 2 x CMMT-AS-xx-xx-MP controllers you have purchased for the application and name them accordingly

__  AUTOMATION SUITE £ - o x
= ewrroer # Q O FESTO

Project

Navigator | < | Topology Editor — 100% 3o >| [} | Q |

CMMTAS_MP_Master Device Repository

CMMTAS_MP_Slave Please enter a search phrase and/for
select the device from the Device
Repository below.

CMMT-AS-C2-3A-PN-S1 @ Order Code
— e 5240814 ATz

ﬁ Click Here '1

[ % cmmi ST
g’

art Mumber

Search results

CMMT-AS-C2-3A-EC-51 5340819

CMMTAS_ CMMTAS

MP_Master MP_Slave CMMT-AS-C2-3A.

CMMT-AS-C2-3A-PN-515340814

Paste

Add Device

CMMT-AS-C2-11A-P3... 5340821

CMMT-AS-C2-11A-P3... 5340826

CMMT-AS-C2-11A-P3... 5340816

| mmm  CRARAT AC £ 448 DY £0A000T

Add Device

New Project Festo Automation Suite V240443
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4

4.1

Master Axis General Setup

First setup - Start Wizard

Master Axis General Setup

AUTOMATION SUITE
CMMT_MP_DC_1_v24.1...%

CMMTAS_MP_Master

# Q @

X

[m] %

FESTO

PARAMETERIZATION

CONTROL DIAGNOSIS

Click Here

CMMTAS_MP_Master
CMMT-A5-C4-34-MP-51
Path: 192.168.0.1

Parameter pages | < Drive Configuration [ = > | Further Information
Drive Configurati _AS-C4-34-MP-
Ttz S g IR H Click Here CMMT-A5-C4-3A-MP-51
Device Settings a .- Start First Setup...
» Fieldbus Start the first setup wizard, which guides through th most important parameterizi :
b Profiles 9] ﬁ{
Digital I/0 |
= Manual Setup... ﬁ
Analog 1/0 Close this dialog and start the drive configuration manually. L
Encoder Interface n %
b Axis
Overview
Operator Unit
Device Details
Parameter List
Support
CMMT_MP_DC_1_v2 4128 EthlP_MasterSlave,_Linear_ AppGuide® | CMMTAS_MP_Master (Plug-in: CMMT-AS Plug-in ¥24123) |operator 30) Festo Automation Suite V2 40442
. . .
4.2 First setup - Drive Configuration
This application considers the maximum range of 175 mm.
AUTOMATION SUITE - b=
= CMMIDC_1.MP_Maste..” % Q @ RS FESTO
(— First setup
N - ] ~ )
-
e 1T +
Drive Configurati... Device Settings Fieldbus Application Data Hardware Switches Homing Method Software Limits
Please Select the Components of Your Drive System [ )
T
[ ' CMMT-AS-C4-3A-MP-51 Maximum Current  Intermediate Circuit Voltage  Supply Voltage / o
L 8143164 Licenses 12.00A 32000V 120,00
Servo drive
v
W EMMT-AS-60-5-15-RMB Type Holding Brake  Encoder Pratocol  Encoder Type  Voltage Z i
5242199 Serve motor (2)  Yes EnDat 2.2 (3) Multi turn (2) 32500V m
Moter
. i
. / EGC-70-175-TB-KF-0H-GK Axis Size  Feed Constant | Working Stroke / =
L L 556813 70 78.00 mm/r 175.00 mm o
Axis
'
i EAMM-A-1L38-60H Type  Gear Ratio =
; 1456610 Avial 11 s @
Mounting Kit
p EMGA-60-P-G5-EAS-60 Gear Ratio =
'}m 2297687 51 7 @
Gear

Finish

CMMT_DC_1_MP_Master EP_Slave EMMT v24.1.28 Eth|P_SvncPosnAbs X-Wire | CMMTAS_MP_Master {Plug-in: CMMT-AS Plug-in V24.1.23)

|Operator 30)

Application Note — CMMT-AS Parallel Axis Synchronous Position Absolute — 1.20
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Master Axis General Setup

4.3 First setup - Device Settings
Consider the application Supply Voltage and modify from default if needed.

__ AUTOMATION SUITE
==  CMMT.DC_1_MP_Maste..* ) Q 9 TN kit FESTO

(— First setup

-~ =
LG L + o
" ] | (1]}
Drive Configurati... | Device Settings Fieldbus Application Data Hardware Switches Homing Method Software Limits
e
Enable Servo Drive
Activation via 1/0 and fieldbus (0) -
Supply Voltage
Mains voltage 12000 |« |V
DC Link
Warning
If the DC circuit is linked to that of another drive, the rapid discharge function needs to be deactivated in order to protect the
device.
Rapid discharge w| Active
CMMT_DC_1_MP_Master EP_Slave EMMT v2.4.1.28 EthiP_SvncPosnaAbs X-Wire | CMMTAS_MP_Master {Plug-in: CMMT-AS Plug-in ¥24.1.23) [Cperator {30} Festo Automation Suite V24.0442
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4.4 First setup - Fieldbus

Master Axis General Setup

Select EtherNet/IP — Modbus (3) for the RTE ethernet ports and Telegram 111, then modify the IP Address.

ﬁj— m} %

AUTOMATION SUITE
=  CMMT.DC_1_MP_Maste..* ) Q 9 TN kit FESTO
(— First setup
] - [ ] - —
B
.
n L +
Drive Configurati... Device Settings Fieldbus Application Data Hardware Switches Homing Method Software Limits
Fieldbus Configuration
RTE Configuration (user defined) EtherMet/IP - ModbusTCP (3],
EtherNet/IP configuration
Telegram selection Telegram (111) -
Activate DHCP Active
IP address 192 . 188 . 1 ., 224
Subnet mask 255 . 235 . 255 . 0
Gateway address 0 o . 0 0

CMMT _DC 1_MP_Master EP Slave EMMT v24.1.28 EthIP_SvncPosnabs X-Wire | CMMTAS_MP_Master {Plug-in: CMMT-AS Plug-in V24.1.23)

[Operstor (30}
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Master Axis General Setup

4.5

Consider the application design

First setup - Application Data

AUTOMATION SUITE
— R s #f Q 0 CMMTAS_MP_Master X FESTO
(— First setup
[ - " =
B
i T i | +
Drive Configurati... Device Settings Fieldbus Application Data Hardware Switches Homing Method Software Limits

Application Data
Auxis mass 037 kg
Application mass 010 | kg
Total mass 047 kg
Rotation Polarity

Please select the mounting position of the motor (viewed from top):

[] Invert rotation polarity

CMMT _DC 1 MP_Master EP.Slave EMMT v24.1.28 EthlP_SyncPosnAbs X-Wire | CMMTAS_MP_Master {Phug-in: CMMT-AS Plug-in V24123)

Page 16 of 63
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Master Axis General Setup

4.6 First setup - Hardware switches
Q
AUTOMATION SUITE & logn - & x
= DC_1.v22.20_EhiP_CM.. f® Q 9 M AR g FESTO
(— First setup
L) - [ ] ~ —
=&«
= (1] +
Drive Configurati... Device Settings Fieldbus Application Data Hardware Switches Homing Method Software Limits
——
Hardware Switches
Reference switch configuration Mo function (0] -
Limit switches configuration Mot used (1) -
. .
4.7 First setup - Homing Method

The simplest Homing method is Actual position (37) with no movement. This is because after the mechanical
alignment, this allows the axis to reference and store the offset in the existing position without any movement.

AUTOMATION SUITE
DC_1_v2.82.0 EthIP_CM... “ Q

(— First setup

Drive Configurati... Device Settings

Homing Method

Method

Mominal current limit value scaling factor
Move to axis zero point after homing

Activation Save zero offset

(2] CMMTAS_MP_Master X
L] ~ =
ams +
Fieldbus Application Data Hardware Switches Homing Method

Actual position (37)

|ﬁ|uu|uu|mm|uu|um$|
5

0.80

v| Active

Application Note — CMMT-AS Parallel Axis Synchronous Position Absolute — 1.20
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Master Axis General Setup

4.8 First setup - Software Limits

The Axis zero point offset should be configured as 0.00mm because once the axis is physically in place, we don't
want to change the zero point.

The Software Limits should be observed however, this depends on your application. A software limit larger than
that of -3.00mm may be required to avoid mechanical limitations with the Slave alignment.

__ AUTOMATION SUITE - o x
= CMMT.DC_1_MP_Maste.* ) Q e CLIRIESIIETLL= IS FESTO
(— First setup

—n— i) ~ = -, Te

e 1 th i f EONEN B

Drive Configurati... Device Settings Fieldbus Application Data Hardware Switches Homing Method Software Limits

Working Stroke: 175.00 mm

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 17

&

Software Limits

{01 Axis zero point offset | 0.00 | mm

Software limit positions active Active

E‘ Megative software limit position | -3.00 | mm

E‘ Positive software limit position | 172.00 | mm

Back

CMMT_DC_1_MP_Master EP Siave EMMT v2.4.1.38 EthlP_SyncPosnibs X-Wire | CMMTAS_MP_Master (Plug-in: CMMT-AS Plug-in V2 4123} |Operator (30} Festo Automation Suie V2 40442
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Master Axis General Setup

4.9 Correct Parameters

If you find orange adorners/indicators, these are warning to indicate unfavorable or inconsistent values and
these may need to be modified. It is recommended to use the “Correct Parameters” function to modify the pa-
rameters with recommended values as shown below.

__ AUTOMATION SUITE = o =
==  CMMT.DC_1_MP Maste..™ # Q e CMMTAS_MP_Master % FESTO
PARAMETERIZATION CONTROL DIAGNOSIS | Click Here
CMMTAS_MP_Master Store on Device Reinitialize [ |
CMMT-AS-C4-3A-MP-51 S
Path: 192.162.1.223 SOnnee . - -
Control Powerstage Stop Acknowledge All Lozd Factory Settings Restart Device
Parameter pages ‘ < | Drive Configuration HEEERNE! > ‘ Further Information
I Drive Configuration EMGA-60-P-G5-EAS-6D
Please Select the Components of Your Drive System (i ]
Device Settings
b Fieldbus
i,s»‘k
b Profiles [ l CMMT-AS-C4-3A-MP-S1 Maximum Current  Intermediate Gircuit Voltage ~ Supply Voltage /e
» 8143164 Licenses 12004 32000V 12000V
Digital 110 Servo drive
Analog /0
Encoder Interface .
b/); EMMT-AS-60-5-LS-RMB Type Holding Brake  Encoder Protocol  Encoder Type  Voltage PR
v Auis1 H 5242199 Servo motor (2)  Yes EnDat 22 (3) Multitun (2)  325.00V m
Ovenview
Motor Motor
Support
Gearbox
g
As 2 EGC-70-175-TB-KF-0H-GK AxisSize ~ Feed Constant  Working Stroke 7 &
g 556013 ) 78.00 mm/r 175.00 mm m
Record Table
s
Monitoring Functi...
Closed Loop
¥
EAMM-A-138-60H Type  Gear Ratio a
Auto Tuning 1456610 Axisl 101 7 &
Vibration Compe... Mounting Kit
Feed Forward Con...
¥ Position Trigger : )
~ EMGA-60-P-G5-EAS-60 Gear Ratio 7 &
b Touch Probe - 2ea7eer Bl
Gear
Master/Slave H
Jog Mode
Operator Unit = No gear configured
Parameter List 2] Gear
CMMT_DC 1 MP_ Master EP Slave EMMT v24.1.28 Eth|P SyncPosnAbs X-Wire | CMMTAS MP_Master (Phug-in: CMMT-AS Phug-in V2.4.1.23) [Operator (30) Festo Automation Sufie V240442
AUTOMATION SUITE Q 4 - ©o x
= X
CMMT MP_DC_1 v2.4.1,..7 # e RIS =ty FESTO
(— Correct parameters
Click Here 5]
lame ual value ommel value nit
1D N. Actual val Rec nded val Unit
P1.11280701.0.0 Base value velocity 3.136315 L] 3.136301 m/s

’J"‘),_-.’ I N POy S S N S '.’._,‘,)"‘.,‘_)nw—-ﬂ--d

01

Apply Cancel

CMMT_MP._DC_1_v2 4128 EthIP_MasterSlave _Linear_AppGuide | CMMTAS_MP_Master (Plug-in: CMMT-AS Plug-in ¥2.4.1.23) {opesator (30) Festo Automation Sunte V240442
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Master Axis General Setup

410 Setup Complete

Master axis general configuration is now complete.

___ AUTOMATION SUITE = @ =
==  CMMIDC_I_MP_Maste... * Q e @ARTEEL AP ey B9 FESTO
PARAMETERIZATION CONTROL DIAGNOSIS
CMMTAS_MP_Master Store on Device Reinitialize
CMMT-AS-C4-3A-MP-51 .
Path: 192.162.1.223 5 B
Control Powerstage Stop Acknowledge All Load Factory Settings Restart Device
~
Parameter pages ‘ < Drive Configuration ‘ ‘ = > ‘ Further Information
I Drive Configuration CMMT-AS-C4-3A-MP-51
Please Select the Components of Your Drive System [ ]
Device Settings
~ Fieldbus
T
Configuration i f CMMT-AS-C4-3A-MP-51 Maximum Current  Intermediate Circuit Voltage ~ Supply Voltage 7 @
L 8143164 Licenses 1200 A 32000V 120.00V
EtherCAT Servo drive
PROFINET
EtherNet/IP
EMMT-AS-60-5-1S-RMB Type Holding Brake ~ Encoder Protocol  Encoder Type  Voltage PR
> Profiles 5242199 Servomotor (2)  Ves EnDat 2.2 (5) Multiturn 2 32500V m
- Motor Overview
Device Details
~ PROFldrive
) 3 Support
Factor Group ) 2 EGC-70-175-TB-KF-OH-GK Axis Size  Feed Constant  Working Stroke PR
e 536813 7 72.00 mm/t 175,00 mm o
Telegram
Axis
ACA (PROFldrive)
Extended Process Data
EAMM-A-L38-60H Type  Gear Ratio =
Digital 110 1456610 Axial 1 7 &
Analog 110
Encoder Interface
- Axis P
- EMGA-60-P-G5-EAS-60 Gear Ratio PR
Motor 4 2297687 51
Gear
Gearbox
Axis
Record Table E Mo gear configured
Monitoring Functions Gear
CMMT DC 1 MP_Master EP Siave EMMT v24.128 Eth|P SyncPosnAbs X-Wire | CMMTAS_MP_Master {Pug-in: CMMT-AS Plug-in V24.1.23) [Operator 30) Festo Automation Suite V240442
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Master Axis Changes Required for Synchronous Position Absolute

5 Master Axis Changes Required for Synchronous Position Absolute

5.1 Extended Process Data (EPD)

Configure all Sent/Received data as shown here in the EXACT order shown (Do NOT use editor to modify order):

Sent Data P1.4643.0.0
P1.128.0.0
P0.11601.1.0

Received Data Not Used

AUTOMATION SUITE

f Q O

== CMMT.DC 1P Master..* CMMTAS_MP_Master X FESTD
PARAMETERIZATION CONTROL DIAGNOSIS
CMMTAS_MP_Master
Connect
Ea
Parameter pages ¢ Extended Process Data M Delete All Sent Data = =
Drive Configuration
Status
Device Settings
» Fieldbus Extended process data (EtherMNet/IP) v| Active
Configuration
Interface
I Extended Process Data I
Digital 1/0 ; Sent Data
Analog /O 0 1D Parameter Type Byte position
Encoder Interface P1.4643.0.0 Menitering window encoder monitering FLOAT32 0 f m
~ Axis1
1 1D Parameter Type Byte position -
Motor P1.128.0.0 Actual position value encoder channel 1 SINTE4 4 7 m
Gearbox
2 1D Parameter Type Byte position
Auis P0.11601.1.0 Absolute position in user units SINTe4 12 f m
Record Table
Menitoring Functions e el
Closed Loop
Mumber of bytes T 0
Auto Tuning
MNumber of bytes Tx (Offline) 20
Vibration Compensation
Feed Forward Contral
b Position Trigger
+ Received Data
b Touch Probe
Master/Slav
astenvave Add process channel
Jog Mode
Mumber of bytes Rx 0
Operator Unit
Pararmeter Lict Mumber of bytes Rx (Offling) 0
CMMT DC 1 EP Master MP Slave EMMT v24.128 EthIP SyncPosnAbs X-Wire | CMMTAS_MP_Master {Plug-in- CMMT-AS Plug-in V241323) IOperator (30) Festo Automation Suite V240442
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Master Axis Changes Required for Synchronous Position Absolute

5.2 Encoder Interface

___ AUTOMATICON SUITE
= CMMTDC1_MP_Maste.. # Q (7] | CMMTAS_MP_Master X

PARAMETERIZATION CONTROL DIAGNOSIS
Parameter pages < | Encoder Interface
Drive Cenfiguration DEFAULT CHANGES
Encoder Selection of Position Control Encoder Selection of Position Control

Device Settings
= Fieldbus Encoder channel 3 | Encoderinterface 1(0) - Encoder channel 5 | Encoderinterface 1(0) -

Cenfiguration

EtherCAT Feed Constant Feed Constant

This Feed Constant is applied to
Master Encoder Interface (X10)
Encoder Emulati
Therefore the
Slave Encoder Interface 2 (X3)
requires the same Feed Constant

Encoder interface 1 J 78.00 Imm"r Encoder interface 1 J 78.00 | mm/r

Encoder interface 2 (user

Encoder interface 2 (user
defined) o

defined) o 7200 [mm/r 131

1000.00 | mm/r |

Encoder 1 (X2) Encoder 1(X2) Ty e T AT
~ PROFldrive Encoder Interface 2 (X3)
must match the feed
Factor Group 5 EnDat22(3) 5 EnDat2.2(3) constant of the Slave
Encoder Interface 3 (X10)
Telegram - - which is derived from
Nithout encoder ( Nithout encader (
Encoder Interface 1 (X2)
AC4 (PROFIdrive)
Extended Process Data
Digital /0 Filter time constant 0001 | s Filter time constant 0.001 | s
Analog /O Invert enceder signal y) Active Invert encoder signal b Active
I Enceder Interface I
Encoder 2 (X3) Encoder 2 (X3)
v Axis1
Motor Encoder selection bl Without encoder (7) - Encoder selection J Incremental (4) - P0.11616.1.0
Gearbox
Nithout encoder (7] Without encoder (7
Axis
Record Table
Menitering Functiens Filter time constant 0001 | s Filter time constant 0001 | s
Clesed Lop Invert encoder signal 5 [ Active Invert encoder signal 5 [ Active
Auto Tuning
Resolution 7 16382 |Incr«'revP[|,1U[|4U.1.[l
Vibration Compensation
Feed Forward Control X10 X10
Selection of sync mode Master (0) - Selection of sync mode Master (D) - P0.5812.0.0
Encoder emulation source 4 | Encoder1(0) < Encoder emulation source s | Encoder1(D) - P1.581.0.0
Activate encoder emulation output [ Active Activate encoder emulation output [ Active P1.583.0.0
Deactivate encoder emulation Deactivate encoder emulation . P1.8421.0.0
v| Active - O
during homing during homing | Active
Increments per revolution 7 4096 Increments per revelution J 16382 P1.586.0.0
Offset position 0.00 | mm Offset position 000  mm P1.586846.0.0
Activation counting direction 5 Active Activation counting direction 5 Active P1.586847.0.0
reversal reversal

See section 8.4 (Master and Slave X10 to X3 physical connections) for an overview about Encoder interfaces.

131 Encoder Interface 2

In Festo Automation Suite (FAS) and in general for this application, the encoder interfaces have the following
meaning:

Encoder 1[X2] = Actual Position of Motor Encoder

Encoder 2[X3] = Actual Position Emulated by opposite Controller

Encoder 3[X10] = Encoder 1[X2] Actual Position Emulation

The feed constant for Master Encoder Interface 2 (X3) must match the feed constant of the Slave Encoder Inter-
face 3 (X10) which is derived from Slave Encoder Interface 1 (X2)

P0.11616.1.0 Encoder Selection

Set Encoder 2 [X3] encoder selection to incremental (4) which is used for X10 and X3 cross wiring monitoring.
The Slave axis interface X10 will be configured to emulate differential A,B,N signals which will be received by
this Encoder 2 [X3] interface for the purpose of position difference monitoring.
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Master Axis Changes Required for Synchronous Position Absolute

P0.10040.1.0 Resolution
The Slave axis Encoder 3[X10] will be set as 16382 so the Master Encoder 2[X3] should be set to the same value.
See the caution note 2 on this page.

P0.5812.0.0 Selection of Sync Mode
Here we configure as Master(0) so Encoder 3[X10] will emulate/transmit Encoder 1[X2] Actual Position in the
form of differential A,B,N signals. The Slave axis will be synchronised/Geared to this Master Position.

P1.581.0.0 Encoder Emulation Source

Encoder 1 (0) refers to the Primary Motor Encoder at connection X2

Encoder 2 (1) refers to a secondary Encoder at connection X3

Setpoint position (2) will transmit setpoint position signal (normally less noise is observed), however when the
Master is disabled, no setpoint is changed and therefore if the shaft changes, the Slave will not observe this.

A Caution 1

If actual values are transmitted to the slave as position signals (P1.581 Encoder Emulation
Source = Encoder 1 or Encoder 2), increased noise may occur due to the torque feed forward con-
trol in the synchronous phase. The torque feed forward control is switched off by setting
parameter Px.968 to 0.

P1.8421.0.0 Deactivate Encoder Emulation During Homing

If enabled, whilst a reference/home routine is executed, X10 Encoder Emulation will be inhibited.

With this application, it is expected the axis are referenced/homed only once during commissioning and are NOT
to be not referenced/homed repeatedly. Among many reasons, it is expected the Master and Slave axis both
have Multi-Turn Absolute Encoders. Due to the fact this application has Master and Slave axes rigidly coupled
and due to the encoder difference monitoring, it should be decided by the user if encoder signals are always
transmitted even during a home routine.

P1.586.0.0 Increments per revolution

The Slave axis Encoder 3[X10] will be set as 16382 so the Master Encoder 2 [X3] should be set to the same value.
16382 Increments per revolution also allows for better tuning when in Synchronisation. (The greater the se-
lected value the lower the resulting noise on the connected slave axes).

A Caution 2

e The same increments per revolution should be set on the opposing encoder connections
of the Master and Slave drives.

e DO NOT USE THE VALUE "16384" for Increments per revolution.
This will result with an exception in the firmware when re-initializing the drive (div/0)
and the hardware will need to be replaced (cannot be fixed onsite).
The firmware release V19.0.4.72 is supposed to address this issue.

When it is necessary to adjust the direction of rotation in an application, the Px.1171 direction reversal should
be used in the slave drive.

AUTOMATION SUITE
= TDC il B @ Q @ CMMT_224 Master X cmf @ Q @0 CMMT_224_Master X CMMT_185_Slave x

PARAMETERISATION CONTROL DIAGNOSIS CONTROL DIAGNOSIS

CMMT_224_Master Plug-in Enabled Plug-in Enabled = »7  Storeonde
TS CA-3-EP- =7
CMMT-AS-C4-34-EP-51 . g pLC g Disabled (= DEeonees + g pLC Disabled (=) .

Path:
Control Powerstage Sto, Control Powerstage Stop Acknowledge all [ Loadfacton

Parameter pages < | Encoder interface * | Encoder interface
Drive configuration x10 X10

Device settings

Master (0) - Selection of sync mode Slave (1) -
b Ficldbus

Digital /0 5 | Encoder1( - Encoder selection 5| Incremental (4) <

Anzlogue /O on output v Active Active encoder Incremental (4)

Encoder interface
Deactivate encoder emulation during 51 Active Absolute position 104583323 mm

- Axis1

Filter time constant . s
Motor o001

P1.1171.02 (BOOL

=
<
/2
.

Gearbox Offset position 000 | mm
EtherlNet/IP:  PNU 112882 (Boolean)

s N/ .
Activation counting direction reversal Active \ ¢ Resolution ; 16380 | incr/rev Determines whether the encoder signal
Record table shall be inverted.
Activate of position correction when
I J Active
Monitoring functions zero pulse Default

Closed loop Last saved

Auto tuning p |
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Master Axis Changes Required for Synchronous Position Absolute

5.3 Record Table

There are no records configured, however, please consider the important facts.

A NOTE:

Within the required PLC program, a "Method" is used to Set Master Gear In Position instead of
using a record. This is because before a record table task can be executed, the controller MUST
BE ENABLED WITHOUT FAULTS and so, for error recovery, the "Method" is much more conven-
ient with this application.

5.4 Master/Slave

Choose Encoder interface 2 [X3] (2) as source selection because this will be used for the encoder emulation
cross-wire cable monitoring.

AUTOMATION SUITE
CMMT_DC_1_MP_Maste...* #“ Q 9 CMMTAS_MP_Master %

PARAMETERIZATION CONTROL DIAGNQOSIS

CMMTAS_MP_Master

CMIMT-AS-C4-3A-MP-51 S
Path: 192.168.1.223 anne

Parameter pages < Master/Slave
Drive Configuration Prepared Values
Device Settings
General Parameters General Parameters
b Fieldbus

b Profiles Source selection Inactive (0} - Source selection Encoder interface 2 [X3] (2) -

Digital /O
gret Gear Qut Target position 0.00 | mm Gear Out Target position 0.00 | mm

Analoeg /0
nactive (0 nactive (0
Encoder Interface
- Axis ]
Motor Gear In Tolerance Gear In Tolerance
Gearbox
e Tolerance Position 18,50 | mm Tolerance Position 19.30 | mm
Record Table Tolerance Velocity 0.006500001 | m/s Tolerance Velocity 0.006500001 | m/s
Menitoring Functions
Closed Loop
Auto Tuning
Vibration Compensation
Feed Forward Control
»  Position Trigger
b Touch Probe
Master/Slave

R e Y il ,/ e T R ——— N Y V. -
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Master Axis Changes Required for Synchronous Position Absolute

5.5 Parameter List

5.5.1 P1.4643.0.0 Monitoring Window Encoder Monitoring

In Festo Automation Suite (FAS) and in general for this application, the encoder interfaces have the following
meaning:

Encoder 1[X2] = Actual Position of Motor Encoder

Encoder 2[X3] = Actual Position Emulated by opposite Controller

Encoder 3[X10] = Encoder 1[X2] Actual Position Emulation

In order for Encoder 1 [X2] and Encoder 2 [X3] position difference monitoring to function, configure these group
parameters (Axis1/movement monitoring group):

e P1.4642 Damping time encoder monitoring

o P1.4643 Monitoring window encoder monitoring

___ AUTOMATION SUITE
==  CMMT.DC_1_MP_Maste.. #* Q 0 CMMTAS_MP_Master X
PARAMETERIZATION CONTROL DIAGNOSIS

CMMTAS_MP_Master

Ly, M Wy

Parameter pages < | Parameter List IS 4 I X Axisl/movement monitoring group
Drive Configuration [y Y | Name ¥ | Value ¥ | Unit
Device Settings a S -

¥  [Axis1/Movement monitoring group[0] (89) «_» F

b Fieldbus rl

b Profiles !
Digital 170 b |

P1.462.0.0 Damping time position: following error 010 | s
Analog 110
P1.463.0.0 Menitering window pesition: following error 0.001 m
Encoder Interface
o P1.464.0.0 Menitoring window velocity: following error 0.04 | m/s
- Axis1

Standstill damping time

P1.465.0,
Mot
. wn“m/"‘ g MIR it et Mjnr..‘_m, A ..,r E Y v

p

wid [
v Positiun Trigger
b+ Touch Probe P1.4639.0.0 Storage option: Limitation positive direction Save (1) \ i
Master/Slave P1.4642.0.0 Damping time encoder manitoring 0.05s = 50ms oo s %
Jog Mode P1.4643.0.0 Menitoring window encoder monitoring 0.001m = 1.0mm 0.001 m {
Operator Unit P14617.0.0 Storage option: Target torque reached Do not save (0) -

| Pararneter List P1.4618.0.0 Diagnostic category: Standstill reached Information (4] -

PP UR U A S SR P __ NI s el e, e R _‘J'* -
PLC (Programmable Logic Controller) Code will also need to be modified in the following Routine:
E031_Master_PNU02940_0_R_LINT_X3_ActPos

ENMCODER DIFFERENCE MONITORING

boen

The user must MANUALLY set the value of Master_EncoderMeniterWindow_mm_LINT = Master_EncoderMenitorWindow_mm but represented as LINT data type
Due to lack of instructions with LINT data Types in RS5000 prior to w32, the user needs to calculate (without uze of PLC) the value of Master_EncoderMoniterWindow_mm_LINT

Formula: Master_EncoderMenitorWindow _mm_LINT = Whole Number of Master_EncoederMoniterWindow_mm * 107 (10,000,000}

Example#1
Master_EncoderMeniterWindow_mm = 0.5 (mm})
0.5 * 107 = 5,000,000

Example#2
— laster_EncoderMonitorWindow_mm = 1.0 {mm}
1.0*10°7 = 10,000,000 ff———

Calculate the Absolute difference between Slave axis Encoder 1 [X2] Motor Actual Position ve Slave axis Encoder2 [X3] Emulated Actual Position Within Tolerance
Calculate the Absolute difference between Master axis Encoder 1 [X2] Motor Actual Position ve Slave axis Encoder2 [X3] Emulated Actual Position Within Tolerance
If any difference iz larger than the tolerance of Parameter P1.4543.0.0 Monitering Window Encoder Monitering,
then the Synchronize seguence will execute additicnal steps and execute a Set Master Position Gear In/Out prier to Synchrenisation

MASTER AXIS
MASTER AXIS Encoder Monitor
Encoder Monitoring Window (mm)
Position Window 0.5mm = 5,000,000
Unit=mm 1.0mm = 10,000,000
CustomerSetupReguired MOV COP:
= Move Copy File ’—[NOP
Source Master_EncoderMonitorWindow _mm Source Master_EncoderMoniterWindow_mm_LINT
1.0 % Dest Master_Encod "~ " P p
Dest  Master_EncoderMonitoriindow_mm Length - Tag: Master_EncoderMonitorWindow_mm_LINT
104 Data Type: LINT
4
e

E031_Master_PNU02940_0_R_LINT_X3_ActPos*
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Master Axis Changes Required for Synchronous Position Absolute

5.6 Error Classification

5.6.1 D1.07102100133.0 Position Difference Encoder 1 to Encoder 2 too Large

In Festo Automation Suite (FAS) and in general for this application, the encoder interfaces have the following
meaning:

Encoder 1[X2] = Actual Position of Motor Encoder

Encoder 2[X3] = Actual Position Emulated by opposite Controller

Encoder 3[X10] = Encoder 1[X2] Actual Position Emulation

CMMT-AS-MP
Slave

X10 to X3
Cross Wire Monitoring

Both the Master and Slave will provide an emulated encoder signal (differential A,B,N signals) from Encoder
3[X10] to the opposite controller at Encoder 2[X3]. The Master and Slave use the Encoder 2[X3] emulated en-
coder signal for the purpose of position difference monitoring.

In the Error Classification, change the error "D1.07102100133.0 Position Difference Encoder 1 to Encoder 2 too
Large" category from Ignore (2) to Stop Category 2 (64). This setting will demand a Stop Category 2 (detail
shown below) by the Master axis during a position deviation larger than parameter P1.4643. The Slave reaction
for error 133 will be set to warning so that it will remain following the master in this situation.

AUTOMATION SUITE
CMMT_DC_1_MP_Maste...* ) Q e CMMTAS_MP_Master %

PARAMETERIZATION CONTROL DIAGNOSIS
CMMTAS_MP_Master

CMMT-AS-C4-3A-MP-51 - "
Path: 192,168.1.223 onne

Diagnosis pages < Error Classification

Device State Go to diagnesis page "Error Log'

o A s My N gl L B S B

170 State Store warnings to error log «| Active

Error Log Error Messages

Error Classification 1D Name Category (actual configured)

Trace Configuration
D1.07/02|00127.0 Velacity: following errar Stop category 1 (256) -

Trace Display
D1.07]02j00128.0 Velocity too high Stop category 1 (256) -

Aute Tuning
D1.07]02|00126.0 Qut of target range Warning (16) -
D1.07]02|00130.0 Reverse feed monitoring Information (4) -
D1.07]02|00131.0 Residual distance too low Information (4) -
D1.07]02[00132.0 Trajectery completed Information (4) -

" D1.07]02|00133.0 Position difference encoder 1 te encoder 2 toe large Stop category 2 (64) -
R . m - vy — [
_peamenad. g0 o7ognnsean b . U Al st e Bt ol et By g
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Master Axis Changes Required for Synchronous Position Absolute

Error Stop Level definition:

Tab. 411: Error level, stop category 2 © Stop ramp velocity
1D Mame Value ¥ | Unit
Classification (level) Reactions P1.12112.0.0 (FLOAT32)
EtherMet/IP:  CIP 11836.0 (REAL)

v  [Axis1/Stop mode group[0] (3) &

Error, stop category 2 Stop category 2 © Jerk Stop ramp
General emor response P1.12101.0.0 Deceleration Stop ramp 2000 | /s P1.12111.0.0 (FLOAT32)
= (Generation of the message and entry in the message directory s EtherMet/IP:  CIP 11835.0 (REAL)
O TG e s (e i e P1.12111.0.0 Jerk Stop ramp 100000 | my/s :
—— @ ® Status LED indicates the eror (flashing red). ) ) @ Stop ramp velocity
= The normally open contact RDY-C1/2 is opened (ready = open). P11211200  Stop ramp velocity 0.05 | m/s P1.12112.00 (FLOAT32)
= Depending on the configuration, an entry is added to the emor memory EtherMet/IP:  CIP 118360 (REAL)

Specific error response of category 2
pe po 9o 1. Parameterised Decel

» The drive is decelerated using the |PafaMEIeNSEAISIBPAMP) 2s Soon as the eror occurs. .
9 2. Closed-Loop remains enabled

® When the drive has reached speed 0, the closed-loop controller maintains the drive at the position

achieved upon completion of the stop ramp. 4. Output Stage remains enabled
Tab. 412: Error level, stop category 1
Classification (level) Reactions
Error, stop category 1 Stop category 1

General emor response

= The same as with stop category 2
1. Parameterised Decel

2. Physical Brake Engaged
= The drive is decelerated using the defined stop ramp as socon as the emor eccurs. When the drive is 4 -
at a standstill, the brake engages and the closed-loop controller is switched off upon expiry of the ootk coosll e

Specific ermor response of category 1

deceleration delay. If there is no brake, the drive is deactivated directly when at a standstill. 4. Output Stage Disabled
Tab. 413: Error level, stop category O
Classification (level) Reactions
Error, stop category 0 Stop category O

General response

= The same as with stop category 2
Specific error response of category 0

= The output stage is switched off immediately after the eror has cccurred. The brake is engaged on L Ouip-ut Stage Disabled (Run-away)
drives with a brake. The drive runs down if there is no brake. 2. Physical Brake Engaged
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Master Axis Changes Required for Synchronous Position Absolute

5.7 Trace Configuration

The following are suggestions for troubleshooting/monitoring of Gear In Functions
Channel Data:
P0.11601.1.0
P1.90.0.0
P1.1837.0.0
P1.112819.0.0
P1.1147061.0.0
P1.1145121.0.0
P1.171.0.0
Trigger
P1.1147070.0.0

___ AUTOMATION SUITE
= CMMT_DC_1_EP_Master..” * Q 0 CMMTAS_MP_Master % FESTO

PARAMETERIZATION CONTROL DIAGMNOSIS

CMMTAS_MP_Master

CMMT-AS-C4-2A-EP-51 Connect
Path: 192.168.1.223 SNAs

-~
Diagnosis pages < Trace Configuration I Delete All =
Device State
Trace Channels
170 State
Active D Signal =
Error Log 0 v PD11601.1.0 Absolute position in user units f m
Error Classification ] Active D Signal f ﬁ]-
Trace Configuration v P1.30.0.0 Setpoint position
Trace Display Active ] Signal =
2 : / W
. . v P1.1837.0.0 Current record table index
Auto Tuning
Active ] Signal =
8 v P1.112819.0.0 Error active f m
Active D Signal =
4 v P1.1747061.0.0 STW1.6 Traverse Task Active f m
Active D Signal =
5 : /7 0
v P1.1145121.0.0 Z5W1.12 Traversing Task Acknowledgement
Active ] Signal =
6 v P1.171.0.0 Motion Manager status f m
Add Trace Channel
Record Settings
Trace duraticn 4001875 | =
Trace resclution 0.0011875 s
Trigger Preferences
Type Value mode Condition Parameters Threshold f =
Data trigger (1) Thresheld (3) Rising edge (1) P1.1147070.0.0: STW1.7 Fault Acknowledge Value: m
Trace delay 0501125 | =
CMMT_DC 1_EP Master MP_Slave EMMT v241.28 EthiP_SyncPosnAbs X-Wire | SMMTAS_MP_Master (Cperator (30) Festo Autamation Suie V24.0442
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6 Slave Axis General Setup

6.1 First setup - Start Wizard

___ AUTOMATION SUITE
== CMMT.DC_1_EP_Master..” # Q e CMMTAS_MP Slave X

PARAMETERIZATION CONTROL DIAGNOSIS
CMMTAS_MP_Slave
CMMT- 3A-

Parameter pages < | Drive Configuration

Path:

Drive Configuration

Device Settings | Start First Setup... @
Start the first setup wizard, which guides through the most impertant parameterization steps. *

b Fieldbus
b Profiles
Digital 1/O
= Manual Setup...
Analog 1/0 Close this dizlog and start the drive configuration manually.

Encoder Interface
v Axis1
Qperator Unit

Paramneter List

CMMT _DC_1_EP_Master MP_Sizve EMMT v24128 EthiP_SuncPosnabs X-Wire | CMMTAS_MP_Slave (Plug-in: CMMT-AS Plug-in V24.1.23) [Operator (30

Application Note — CMMT-AS Parallel Axis Synchronous Position Absolute — 1.20

Slave Axis General Setup

= > Further Information

CMMT-AS-C4-3A-MP-51

Overview

Device Details

Support

Festo Automation Sutte VZA0A4Z
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Slave Axis General Setup

6.2 First setup - Drive Configuration
Configure the hardware selected for the application.

NOTE: Working Stroke -» In this example, the Master and Slave physical axis stroke are both 175mm, however, it
is recommended to configure the value of the Slave Working Stroke slightly larger (200mm which provides a
physical 15mm buffer). This concept is to avoid the Slave from entering an software overtravel status and losing
the synchronisation at any time.

A Caution

The Slave axis should not be able to encounter a software or hardware limit otherwise it can lose
synchronisation which could cause an issue depending on the monitoring and reaction of the
higher order PLC (Programmable Logic Controller).

AUTOMATION SUITE £ - o x
== CMMT.DC_1_EP_Master..* f® Q e EMEELAP A FESTO
(— First setup
[ ] ~ =
-
ann +
Fieldbus Application Data Hardware Switches Heming Method Software Limits
Ay
Call
[ | CMMT-AS-C4-3A-MP-51 Maximum Current  Intermediate Circuit Voltage  Supply Voltage , o
W 8143164 12.00 4 320,00V 230.00V
Servo drive
%
% g EMMT-AS-60-5-L5-RMB Type Holding Brake  Encoder Protocol  Encoder Type  Voltage j .
. 5242199 Servo motor (2)  Yes EnDat 2.2 (3) Multi turn (2) 32500V m
Motor
. 3
L
- EGC-70-200-TB-KF-0H-GK Axis Size  Feed Constant | Working Stroke / .
ne 556813 70 78.00 mm/r 200.00 mm m
Axis
-
# EAMM-A-L38-60H Type  Gear Ratio 7 T
: 1456610 Axial 141 m
Mounting Kit
;ﬁ EMGA-60-P-G5-EAS-60 Gear Ratio .
A 2207687 51 /7 o
Gear
CMMT DC 1 EP Master MP Slave EMMT v2.4.1.28 EthIP SvncPosnAbs X-Wire | CMMTAS_MP_Slave {Plug-in: CMMT-AS Plug-in V2.4.123) [Operator {30) Festo Automation Suite V240442
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6.3 First setup - Device Settings

Slave Axis General Setup

Consider the application Supply Voltage and modify from default if needed.

AUTOMATION SUITE
CMMT_DC_1_EP_Master...*

A Q 0

&«

First setup

Drive Configurati... Fieldbus

Device Settings

Enable Servo Drive

Activation via

Supply Voltage

Mains voltage

DC Link

Warning

CMMTAS_MP_Slave x

L

[m] *

FESTO

If the DC circuit is linked to that of another drive, the rapid discharge function needs to be deactivated in order to protect the

device,

Rapid discharge

CMMT_DC_1_EP_Master MP_Slave EMMT v2.4.1.28 EthlP_SyncPosnabs X-wire | CMMTAS_MP_Slave {Plug-in: CMMT-AS Plug-in V2.4.1.23)

6.4 First setup - Fieldbus

~ =3 & Te
Application Data Hardware Switches Heming Method Software Limits
170 and fieldbus (0) -
12000 = |V
v MActive

|Operatar (30)

Festo Automation Suite V2.4.0442

Select EtherNet/IP — Modbus (3) for the RTE ethernet ports and Telegram 111, then modify the IP Address

AUTOMATION SUITE
CMMT_DC_1_EP_Master...*

#® Q

&«

First setup

Drive Configurati... Device Settings

Fieldbus

Fieldbus Configuration

RTE Configuration (user defined)

EtherNet/IP configuration

Telegram selection

Activate DHCP

IP address

Subnet mask

Gateway address

CMMT_DC_1_EP_Master MP_Slave EMMT v24.1.28 EthlP_SyncPosnabs X-Wire | CMMTAS_MP_Slave {Plug-in: CMMT-AS Plug-in V2.4.123)

CMMTAS_MP_Slave x

4+

Application Data Hardware Switches Homing Method

& - o x
FESTO

te

Software Limits

EtherNet/IP - ModbusTCP (3]

-

Telegram (1)

Active

192 . w88 . 1 . 185

255 . 255 . 255 . O

Back

[Operstor (20)

Application Note — CMMT-AS Parallel Axis Synchronous Position Absolute — 1.20
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Slave Axis General Setup

6.5 First setup - Application Data
Consider the application design.

AUTOMATION SUITE - o x
Q @

= CMMT.DC_1_EP_Master..* # CMMTAS_MP Slave X FESTO
(— First setup
[ L] [ ] _
B
u
u ann +
Drive Configurati... Device Settings Fieldbus Application Data Hardware Switches Homing Method Software Limits

Application Data

Axis mass 037 kg

Application mass 010 | kg

Total mass 047 kg

Rotation Polarity

Please select the mounting position of the motor (viewed from top):

- +
[] Invert rotation polarity
CMMT_DC_1_EP_Master MP_Siave EMMT v24.1.28 EthIP_SyncPosnAbs X-Wire | CMMTAS_MP_Slave {Plug-in: CMMT-AS Plug-in V2.4.1.23) |operator (30) Festo Automation Suite V2.4.0.442
6.6 First setup - Hardware switches
J .
AUTOMATION SUITE & login - O x
==  DC_1.28.2.0EthiP_CM.. #* Q 0 CEMERS P S o FESTO
(— First setup
] [ ] [ ] ~ -
=
L} . aEEn +
Drive Configurati... Device Settings Fieldbus Application Data Hardware Switches Heming Method Software Limits
Hardware Switches
Reference switch configuration ‘ No function (0} - ‘
Limit switches configuration ‘ Not used (1) - ‘
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Slave Axis General Setup

6.7 First setup - Homing Method

The simplest Homing method is Actual position (37) with no movement. This is because after the mechanical
alignment, this allows the axis to reference and store the offset in the existing position without any movement.

. :
AUTOMATION SUITE & logn - o x
==  DC_1.2.220FEthlP_CM.. ) Q 9 CMMTAS_MP Slave % FESTO

(— First setup
. [ L ~ =
=&
- 1T +
Drive Configurati... Device Settings Fieldbus Application Data Hardware Switches Heming Method Software Limits

Homing Method

|m|ml|uu|u|||\||||||||||||-|';|
Method Actual position (37) i -
Meminal current limit value scaling factor 0.80
Move to axis zero point after homing
Activation Save zero offset w| Active
. o o
6.8 First setup - Software Limits

The Axis zero point offset should be configured as 0.00mm because during the execution of reference/homing,
The Master position will already be at 0.00mm and the slave needs to match this position.

The Software Limits should be observed however, this depends on your application. The default values for neg-
ative/positive position limits should be adequate because the values of the slave should be beyond the physical
stroke at either end of the axis (this was discussed earlier in section “First setup - Drive Configuration”).

__ AUTOMATION SUITE ﬁ = B &
= CMMT.DC_1_EP_Master..” f® Q 0 EHEURSIMERST= FESTO
(— First setup
n L L) ~ =3
-«
= (1Y +
Drive Configurati... Device Settings Fieldbus Application Data Hardware Switches Homing Method Software Limits

Software Limits
Auxis zero point offset 0.00 §mm
Software limit positions active v| Active
MNegative software limit position -3.00 gmm
Positive software limit position 197.00 fmm
Back “
CMMT DC 1_EP_ Master MP Slave EMMT v24.1.28 EthIP SyncPosnAbs X-Wire | CMMTAS_MP_Slave [Plug-in: CMMT-AS Plug-in V2.4.1.23) loperator (30) Festo Automation Suite V240442
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Slave Axis General Setup

6.9 Correct Parameters

If you find orange adorners/indicators (example shown here), these are warning to indicate unfavorable or in-
consistent values and these may need to be modified. It is recommended to use the “Correct Parameters” func-
tion to modify the parameters with recommended values as shown below.

.
AUTOMATION SUITE K - el E
= CMMTDC.1v22.14 Et. A Q4 @ drinzige FESTO
PARAMETERISATION CONTROL DIAGNOSIS | Click Hero I
CMMT_224 Slave Store on device Reinitialize [14]
CMMT-AS-C4-3A-EP-51 — Y
Path: 192.168.1.223 onnec . - .
Control Powerstage Stop Acknowledge all Load factory settings Restart device
~
Parameter pages ‘ < | Drive configuration i = ‘ = > ‘ Further informaticn
Drive configuration CMMT-AS-C4-3A-EP-S1
Please select the components of your drive system (i ]
Device settings
~ Fieldbus » %
38
Interface fl CMMT-AS-C4-2A-EP-S1 Maximum current  Intermediate circuit voltage  Supply voltage 7 e "{/
» 53340825 Licenses 12004 32000V 12000V ‘
Extended process data Servo drive ﬂ
Digital 10
Analogue /0 /?, %
V‘ EMMT-AS-60-S-LS-RMB Type Holding brake  Encoder protocol  Encoder type Vol .
Encoder interface 5242199 Servo motor (2)  Yes EnDat 2.2 (3) Multi turn (2) 32500V o
Motor Overview
b Auis1
Support
Operator unit
-
Parameter list f/ EGC-70-220-TB-KF-O0H-GK Axissize  Feed constant  Working stroke /B
- Ll 356813 70 78.00 mm/r 220.00 mm o
P DDLU LD LLULLDPLLPELLDELPLPLLDPLLDPLPILLLDPLPDPOIPIPLIDILSI
AUTOMATION SUITE . = B =
= CMMT.DC_132.21.4 Et., # Q @ CHMESS e x Y FESTO
(— Correct parameters
Click Here ()
1D ‘ Name ‘ Actual value ‘ ‘ Recommended value Unit
P1.850.0.0 Lower limit value velocity (clos... -16666670000000000000000000000000000.00 L] -16.66667 m/s
P1.851.0.0 Upper limit value velocity (clos... 16666670000000000000000000000000000.00 = 16.66667  m/s
P1.852.0.0 Lower limit value torque (close... -1 00 L] -0.5472 Mm
P1.853.0.0 Upper limit value torque (close... 1 00 L 03472 Nm
P1.834.0.0 Lower limit value active current... = 00 L] -320 Arms
P1.835.0.0 Upper limit value active current... 1 00 L 320 Arms
P1.856.0.0 Limit value total current (closed... 1 00 L] 3.20 Arms
P1.1305.0.0 Upper limit value acceleration ... 567136 00 L] 100.00 m/s*
P1.1306.0.0 Upper limit value deceleration li... 567136 00 L] 100.00 m/s*
P1.1310.0.0 Limit value velocity limit negati... -567136: 00 L] -16.66667 mis
P1.103113.0.0 Torque positive limit value 1.00 L] 0.53472 Nm
P1.103113.1.0 Torque positive limit value 1.00 L] 0.5472 Nm
P1.103115.0.0 Torque negative limit value 1.00 L] -0.5472 Nm
P1.103115.1.0 Torque negative limit value 1.00 L] -0.5472 Mm
Click Here
14114
Apply Cancel

Ly
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6.10

Setup Complete

Slave axis general configuration is now complete.

AUTOMATION SUITE
CMMT_DC_1_EP_Master...*

®f QA 0

CMMTAS_MP_Slave

x

Slave Axis General Setup

FESTO

PARAMETERIZATION

CONTROL

DIAGNOSIS

CMMTAS_MP_Slave
CMMT-A5-C4-3A-MP-51
Path: 192.168.0.1

Connect

Parameter pages ‘ < Drive Configuration = » ‘ Further Information
Drive Configuration CIMMT-A5-C4-24-MP-51
Please Select the Components of Your Drive System i ]
Device Settings
* Fieldbus
Configuration H i CMMT-AS-C4-3A-MP-51 Maximum o
L 8143164 Licenses 12,00 A
EtherCAT Servo drive
PROFINET
Etherhlet/IP )
) V EMMT-AS-60-5-L5-RMB Type .
v Profiles 5242199 Servo motor O
Mot Overview
Cia 402 otor
Device Details
* PROFIdrive
4 4 Support
Factor Group EGC-70-200-TB-KF-0H-GK Axis Size =
b 556813 70 m
Telegram R
Asxis
AC4A (PROFldrive)
Extended Process Data Pl
r, ’:,
. i EAMM-A-L38-60H Type  Gear Rati =
Digita! /0 1456610 Bxial 101 m
Analog /0 Mounting Kit
Encoder Interface
v Axis1 b
b EMGA-60-P-G5-EAS-60 Gear Ratio ﬁﬂ
Motor - 2297637 5:1
Gear
Gearbox
Axis
Record Table = Mo gear configured
Menitaring Functions Gear
Closed Loop
Auto Tuning ||
Vibration Compensation - No gear configured
Gear
Feed Forward Control
v Paosition Trigger
Gear Ratio (Total): 5:1
CMMT_DC 1_EP_Master MP_Siave EMMT_v24.1.28 EthlP_SyncPosnAbs X-Wire | CMMTAS_MP_Slave {Plug-in: CMMT-AS Plug-in V2.41.23) |operator (30) Festo Automation Suite V2.4.0.442
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Slave Axis Changes Required for Synchronous Position Absolute

7 Slave Axis Changes Required for Synchronous Position Absolute

7.1 Extended Process Data (EPD)
Configure all Sent/Received data as shown here in the EXACT order shown (Do NOT use editor to modify order):

Sent Data

P1.4643.0.0
P1.128.0.0
P0.11601.1.0
P1.85607.0.0

Received Data

Not Used

AUTOMATION SUITE
CMMT_DC_1_EP_Master...* “ Q e CMMTAS_MP_Slave X

PARAMETERIZATION

CMMTAS_MP_Slave

CONTROL DIAGNOSIS

FESTO

Path: 192,
-~
Parameter pages < Extended Process Data M Delete All Sent Data = ]
Drive Configuration
Status
Device Settings
+ Fieldbus Extended process data (EtherMet/IP) v| Active
Configuration
EtherCAT
PROFINET
EtherMet/IP ' Sent Data
v Profiles L
0 [n] Parameter Type Byte position
=,
CiA 402 P1.4643.0.0 Menitoring window encoder monitoring FLOAT32 0 f m
* PROFldrive
1 D Parameter Type Byte position -
Factor Group P1.128.0.0 Actual position value encoder channel 1 SINTE4 4 /0
Telegram
2 [n] Parameter Type Byte position
AC4 (PROFldrive) P01601.1.0 Absolute position in user units SINTE4 12 f m
P
I Extended Process Data I
[n] Parameter Type Byte position
Digital 1/0 3 , =
P1.85607.0.0 Status Status Gear In 20 m
Analog /0
Encoder Interface
Add process channel
v Axis 1
Mumber of bytes T« 0
Motor
Gearbox Mumber of bytes T (Offline) 21
Axis

Record Table
Menitoring Functions
Closed Loop

Auto Tuning

Vibration Compensation
Feed Forward Control

b Paosition Trigger

 Received Data

Mumber of bytes Rx

Mumber of bytes Rx (Offling)

CMMT_DC 1_EP_Master MP_Slave EMMT v2.4.1.28 EthIP SyncPosnAbs X-Wire | CMMTAS_MP_Slave {Plug-in- CMMT-AS Plug-in V2.4.1.23) [Crperator {30
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Slave Axis Changes Required for Synchronous Position Absolute

7.2 Encoder Interface

AUTOMATION SUITE ﬁ
= CMMT_DC_1_EP_Master.. # Q @ CHMESTESS VS «
-+
PARAMETERIZATION CONTROL DIAGNQSIS F
Parameter pages < Encoder Interface ui
Drive Configuration DEFAULT CHANGES j('
Encoder Selection of Position Control Encoder Selection of Position Control
Device Settings ’
~ Fieldbus Encoder channel 3 | Encederinterface 1 (0) - Encoder channel 5 | Encoderinterface 1 (0) - b
Configuration <
Feed Constant Feed Constant
r
This Feed Constant is applied to r
Slave Encoder Interface (X10) Encoder interface 1 Lr I 78.00 |mm_r’v Encoder interface 1 7 7800 | mm/r F
ncoder E i 1
Therefore the Encoder interface 2 (user . Encoder interface 2 (user - .
Master Encoder Interface 2 (X3)  |defined) 4 1000.00 | mm/x defined) b 7800 [mmit 131 F
requires the same Feed Constant E
v Encoder 1(X2) Encoder 1 (X2) The feed constant for b
Encoder Interface 2 (X3) F
~ PROFldrive must match the feed ’
g EnDat22(3) 5 EnDat2.2(3) constant of the Master
Facter Group Encoder Interface 3 (X10) 1
. . - . . - which is derived from 4
Telegram Vithout encoder ( Vithout encoder (7) Encoder Interface 1 (X2) 1
AC4 (PROFIdrive) r
Extended Process Data 1
Filter time constant 0001 | s Filter time constant 0.001 | s P
Digital 170
. Invert encoder signal ¥ Active Invert encoder signal b3 Active
Analog /O i
I Guzeiglivaive I Encoder 2 (X3) Encoder 2 (X3) 1
- s !
Mot Encoder selection 5 Without encoder (7) - Encoder selection 5 Incremental (4) - P0.11616.1.0
otor
1
Gearbox Nithout encoder (7 Nitheut encoder (7) L
. b
Axis ’/
Record Table
Filter time constant 0001 | s Filter time constant 0.001 | s y
Manitoring Functions
P
Closed Loop Invert encoder signal b [ Active Invert encoder signal 7 [ Active 1
K4
Auto Tuning Resolution J 16382 | incrirev PO,10040.1.0 ¢
Vibration Compensation
X10 X10 /
Feed Forward Centrol
¥ Position Trigger Selection of sync mode Master (0) - Selection of sync mode Master (0} - P0.5812.0.0 ¥
b Touch Probe Encoder emulation source 5 | Encoder1(0) - Encoder emulation source 5 | Encoder1(0) - P1.581.0.0 4
Master/Slave "
Activate encoder emulation output ] Active Activate encoder emulation output (7] Active P1.583.0.0
Jog Mode o
Deactivate encoder emulation 1 Adive Deactivate encoder emulation 71 Active P1.8421.0.0
Operater Unit during heming during homing F
Parameter List Increments per revolution ¥ 4096 Increments per revolution ] 16382 P1.586.0.0
[
Offset position 0.00 | mm Offset position 000 | mm  P1.586846.0.0 4
Activation counting direction 3 Active Activation counting direction 3 Active P1.586847.0.0
reversal reversal ‘
P NP —tn R P e e B " F U N SV

See section 8.4 (Master and Slave X10 to X3 physical connections) for an overview about Encoder interfaces.

131 Encoder Interface 2

In Festo Automation Suite (FAS) and in general for this application, the encoder interfaces have the following
meaning:

Encoder 1[X2] = Actual Position of Motor Encoder

Encoder 2[X3] = Actual Position Emulated by opposite Controller

Encoder 3[X10] = Encoder 1[X2] Actual Position Emulation

The feed constant for Slave Encoder Interface 2 (X3) must match the feed constant of the Master Encoder Inter-
face 3 (X10) which is derived from Master Encoder Interface 1 (X2)

P0.11616.1.0 Encoder Selection

Set Encoder 2 [X3] encoder selection to incremental (4) which is used for X10 and X3 cross wiring monitoring.
The Slave axis interface X10 will be configured to emulate differential A,B,N signals which will be received by
this Encoder 2 [X3] interface for the purpose of position difference monitoring as well as Virtual Master Position.
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Slave Axis Changes Required for Synchronous Position Absolute

P0.10040.1.0 Resolution
The Master axis Encoder 3[X10] will be set as 16382 so the Slave Encoder 2 [X3] should be set to the same value.
See the caution note on this page.

P0.5812.0.0 Selection of Sync Mode
Here we configure as Master(0) so Encoder 3[X10] will emulate/transmit Encoder 1[X2] Actual Position in the
form of differential A,B,N signals. The Master axis will use this signal for encoder difference monitoring.

P1.581.0.0 Encoder Emulation Source

Encoder 1 (0) refers to the Primary Motor Encoder at connection X2

Encoder 2 (1) refers to a secondary Encoder at connection X3

Setpoint position (2) will transmit setpoint position signal (normally less noise is observed), however when the
Master is disabled, no setpoint is changed and therefore is the shaft changes, the Slave will not observe this.

A Caution 1

If actual values are transmitted to the slave as position signals (P1.581 Encoder Emulation
Source = Encoder 1 or Encoder 2), increased noise may occur due to the torque feed forward con-
trol in the synchronous phase. The torque feed forward control is switched off by setting
parameter Px.968 to 0.

P1.8421.0.0 Deactivate Encoder Emulation During Homing

If enabled, whilst a reference/home routine is executed, Encoder 3[X10] emulation will be inhibited.

With this application, it is expected the axis are referenced/homed only once during commissioning and NOT to
be not referenced/homed repeatedly. Among many reasons, it is expected the Master and Slave axis both have
Multi-Turn Absolute Encoders. Due to the fact this application has Master and Slave axes rigidly coupled and
due to the encoder difference monitoring, it should be decided by the user if encoder signals are always trans-
mitted even during a home routine.

P1.586.0.0 Increments per revolution

The Master axis Encoder 3[X10] will be set as 16382 so the Slave Encoder 2 [X3] should be set to the same value.
16382 Increments per revolution also allows for better tuning when in Synchronisation. (The greater the se-
lected value the lower the resulting noise on the connected slave axes).

A Caution 2

e The same increments per revolution should be set on the opposing encoder connections
of the Master and Slave drives.

e DO NOT USE THE VALUE "16384" for Increments per revolution.
This will result with an exception in the firmware when re-initializing the drive (div/0)
and the hardware will need to be replaced (cannot be fixed onsite).
The firmware release V19.0.4.72 is supposed to address this issue.
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7.3 Record Table

Slave Axis Changes Required for Synchronous Position Absolute

The Record Table needs to have the associated Gear In record as shown here and this will be used to activate

the Slave axis synchronisation.

A

NOTE:

Within the required PLC program, a "Method" is used to Set Master Gear In Position instead of
using a record. This is because before a record table task can be executed, the controller MUST
BE ENABLED WITHOUT FAULTS and so, for error recovery, the "Method" is much more conven-

ient with this application.

AUTOMATION SUITE - b %
= CMMTDC_1_EP_Master..” # Q e SRl e FESTO
PARAMETERIZATION CONTROL DIAGNOSIS
CMMTAS_MP Slave
~
Parameter pages < Record Table M@ Delete All = =
Drive Configuration
Device Settings
Record Gear In Mod Gear Qut Mode  Offset =
v Feldbus 1 GearinPosition Absolute o1 IS car lnWade car " ut Hade | T
s Gear Infout (35)  Synchronous Position Absolute (1) Stop (0) 0.00 mm
b Profiles
Digital /0 MNew Record Set @ x
Analog /0 Humber 2 Mame | Untitled A""‘“
Encoder Interface
4 Record Type Motion task
- s .
Moter Analogue velocity (22)
Gearbox Analogue torque (23)
Axis Stop ramp (2)
Record Tabl
I Feord ahe I Torque with holding brake (25)

Monitoring Functions
Closed Loop
Aute Tuning
Vibration Compensation

Feed Forward Control

Position Trigger

Touch Probe
Master/Slave
Jag Mode
Operator Unit

Parameter List

Application Note — CMMT-AS Parallel Axis Synchronous Position Absolute — 1.20

New Record Set

Number 2

& x

Narme | Untitled

4 Motion task . Gear In/out

Gear In Mode

Synchranous =

Synchronous velocity (0)

Gear Out Mude.

Synchronous Position Absolute (1) |

Offset

Synchronous Position Relative 1 (2)

Synchronous Position Relative 2 (3)

Apply record set

CMMT_DC_1_EP Master MP_Slzve EMMT v241.28 Eth|P SyncPosnabs X-Wire | CMMTAS MP_Slave {Plug-in: CMMT-AS Plug-in ¥24.1.23)

[Operator (30}

Homing (3)
Moving to fixed stop (32)

Move to fixed stop parameter (33)

Gear In/out (33) .

Set Master Position Gear In/Out (36)

Brake test (34)

Festo Autamation Suite V240442
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7.4 Master/Slave

The Slave axis Master/Slave page needs to be configured based on the Device Configuration Axis Working
Stroke. In this example, the Master and Slave physical axis stroke are both 175mm. The Slave is configured with
200mm (197mm Software Limit) to avoid loss of synchronisation. In order to correlate with the Slave Software
limit and avoid losing synchronisation, the Master Sync Pos./End Sync Pos. and Master Stop Pos. are all config-
ured with values greater than the Master axis physical stroke up to the unachievable Slave Stroke including the

positive software limit.

The Encoder Interface 2[X3] (2) needs to be selected so the Slave considers this as the Virtual Master Position.

Master/Slave

Prepared Values

General Parameters

=

Gear In Tolerance

Source selection Inactive (0) - P1.85618 Tolerance Position 1950 | mm P1.85608
Gear Out Target position 0.00 | mmP1.85617 Tolerance Velocity 0.006500001 | m/s P1.85609
Inactive (0 P1.85607
DEFAULT
Position Diagram
§ Gear In Sync Gear Out
E- ]
]
E v 0.10 |m/s P1.85604
@
a 3.00 |m/st P1.85605
v 010 |m/s P1.85614
Master MUST be i 1000.00 | /st P1.85606
in this range when :
Slave requests a 3.00 | mfs P1.85615
Gear In else P1.85641
Result = Fail j 1000.00 | m/s’ P1.85616
P1.85652
Start sync pos. Master sync pos. End sync pos. Master stop pos. [MSSEERxis pos.
000 'mm P1.85603 0.00 |mm P1,85602 000 |mm p1.85610 000 mm pq.85619 000 mm pq.85661
User Manual Start Destination when Start Destination which

Details —
Pg#581

[~ Up Synchronisation

Down Synchronisation
Must be Completed
(End of Synchronisation)

Up Synchronisation Down Synchronisation
Must be Completed

(Start Synchronisation Phase)

#hIP SvncPasnAbs X-Wire | CMMTAS_MP_Siave (Plug-in: CMMT-AS5 Plug-in ¥24.1.23)

Master/Slave

Prepared Values

General Parameters

Source selection

Gear Out Target position

Inactive (0]

Position Diagram

Encoder interface 2 [X3] (2) =

Festo Automaticn Suite VZ4.0442

Slave axis pos.

Master MUST be
in this range when
Slave requests

Gear In else
Result = Fail

Start sync pos.

mm P1.85603 19000 |mm P1:85602 195,00 |mm P1.85610 19700 Jmm P1.85619 [0y mm P1.85661

j 100000 | m/s”

[Operator (30)
= m
Gear In Tolerance
P1.85618 Tolerance Position 200 | mm P1.85608
0.00 | mm P1.85617 Tolerance Velocity 002 | mss P1.85609
P1.85607
CHANGES
Gear In Sync Gear Out
010 s P1.85604
300 s P1.85605
v 010 Jrose P1.85614
P1.85606
/& P1,85615
PLE5641 a 3,00 fmis
i 100000 |mss  P1-85616
P1,85653
Master sync pos. End sync pos. Master stop pos. [Miasteraxis pos.

User Manual Start
Details —* Up Synchronisation
Pg#637

CMMT-AS-SW 2022-04i

Destination which
Down Synchronisation
Must be Completed
(End of Synchronisation)

Start
Down Synchronisation

Destination when

Up Synchronisation

Must be Completed
(Start Synchronisation Phase)

thIP_SvncPosnAbs. X-Wire | CMMTAS_MP_Sizve {Plug-in: CMMT-AS Plug-in V241.23)
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Slave Axis Changes Required for Synchronous Position Absolute

7.5 Parameter List

7.5.1 P1.101116.0.0 Hardware Limits Disabled
This option should be disabled to prevent undesirable behavior while in sync.

__ AUTOMATION SUITE :
=  CMMT_MP_DC_1_v241..% “ Q 9 CMMTAS-EP_Slave x 4
L d
PARAMETERIZATION CONTROL DIAGNOSIS '
CMMTAS_MP_Slave F |
CMMT-AS-C4-3A-MP-51 ) F
Path: 192.168.1.184 Lo 4
Parameter pages < Parameter List = 4 I ¥ 101116 I =
Drive Configuration D Y  Name Y | Value y
Device Settings I ~  fAxis1/Hardware limit switch monitoring group[0] (17) £ DEFAULT CHANGES -
v Fieldbus A Lo I . - h
P1.101116.0.0 Activation of hardware limit switch monitoring +| Active (
Digital /0
) . . - ~ — A
r_’_ '.'r'), . _f“'—"r - hoion. st f [T, - e PP ”~ L
Operator Unit ;
Parameter List I (
" . -~ g

Caution

If the Slave axis is in synchronisation to the Master and a Hardware limit is encountered, the slave
will be inhibited by the limit and will NOT follow the Master.
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Slave Axis Changes Required for Synchronous Position Absolute

7.5.2 P1.4643.0.0 Monitoring Window Encoder Monitoring

In Festo Automation Suite (FAS) and in general for this application, the encoder interfaces have the following
meaning:

Encoder 1[X2] = Actual Position of Motor Encoder

Encoder 2[X3] = Actual Position Emulated by opposite Controller

Encoder 3[X10] = Encoder 1[X2] Actual Position Emulation

In order for Encoder 1 [X2] and Encoder 2 [X3] position difference monitoring to function, configure these group
parameters (Axis1/movement monitoring group):

e P1.4642 Damping time encoder monitoring

e P1.4643 Monitoring window encoder monitoring

___ AUTQMATION SUITE
== CMMT.DC_1_EP_Master... # Q 0 CMMTAS MP Slave %

PARAMETERIZATION CONTROL DIAGNOSIS

CMMTAS_MP Slave

CMMT-AS-C4-3A-MP-51 Connect
Path: 192.168.1.124 )

?
4
{Q
4
h |

Parameter pages ¢ Parameter List T ?I X Axis1/movement monitoring groupr
o
Drive Configuration ID Y | Name ¥ | Value Y | Unit o

Device Settings | ~  [Axis1/Movement monitoring group[0] (89) 7

v Fieldbus
b Profiles
Digital 1Y0
P1.462.0.0 Damping time position: following error 010 | s
Analog 110
P1.463.0.0 Monitering window position: following error 0.001 m?*
Encoder Interface ’}
X P1.464.0.0 Monitering window velocity: following error 0.04 | m/
b Axis1 (
P1.465.0, Standstill damping time CHANGES DEFAULT 010 | s
Operator Unit /D J7 P, . L
. BV e TP e f B g e —»
I Parameter List I L eidbe .
<
P1.4639.0.0 Storage option: Limitation positive direction Save (1) - i
P1.4642.0.0 Damping time encoder menitoring 0.05s = 50ms DAL NI
P1.4643.0.0 Menitering window encoder monitoring 0.001m = 1.0mm 0.001 m;
P1.4617.0.0 Storage option: Target torque reached De not save (0) -
P1.4618.0.0 Diagnestic categery: Standstill reached Information (4) -
NP T o v I N S, PR ey e .v'j

PLC (Programmable Logic Controller) Code will also need to be modified in the following Routine:
E031_Master_PNU02940_0_R_LINT_X3_ActPos

ENCODER DIFFERENCE MONITORING

The user must MANUALLY =et the value of Master_EncoderMonitorWindow_mm_LINT = Master_EncoderMonitoriWindow_mm but represented as LINT data type
Due te lack of instructions with LINT data Types in RS5000 prier to w32, the user needs to calculate (without use of PLC) the value of Master_EncederMoniteriWindow_mm_LINT

Formula: Master_EncoderMoniterWindew_mm_LINT = Whole Mumber of Master_EncoderMonitorWindew_mm * 1047 (10,000,000}

Example#1
Master_EncoderMonitorVindow_mm = 0.5 (mm})
0.5 * 107 = 5,000,000

Example#2
— [{aster_EncoderMonitorindow_mm = 1.0 {mm)
1.0 #1047 = 10,000,000

Calculate the Absolute difference between Slave axis Enceder 1 [X2] Motor Actual Position ve Slave axis Encoder2 [X3] Emulated Actual Positien Within Tolerance
Calculate the Absolute difference between Master axis Encoder 1 [X2] Motor Actual Position vs Slave axis Encoder2 [X3] Emulated Actual Position Within Tolerance
If any difference is larger than the tolerance of Parameter P1.4543.0.0 Menitering Window Encoder Monitoring,
then the Svnchronise sequence wil execute additional steps and execute a Set Master Position Gear In/Out prior to Synchronisation

SLAWE AXIS
SLAVE AXIS Encoder Monitor
Encoder Monitoring Window (mm}
Position Window 0.5mm = 5,000,000
Unit=rmim 1.0mm = 10,000,000
Move Copy Fils '—[NOP]
Source Slavel_EncoderMonitoriVindow _mm Source Slavel_EncoderMonttoriWindow_mm_LINT
1.0 # Dest  Slawel FnenderMonitndffindnss mm | INT
Dest  Slavel_EncoderMonitoriVindow_mm Length Tag: Slavel_EncoderMenitorWindow_mm_LINT
1.0 ¢ L Data Type: LINT
Scope: Controller
/ Value: 10000000  f—

E131_Slaved_PNU02940_0_R_LINT_X3_ActPos
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Slave Axis Changes Required for Synchronous Position Absolute

7.6 Error Classification

7.6.1 D1.07102100133.0 Position Difference Encoder 1 to Encoder 2 too Large

In Festo Automation Suite (FAS) and in general for this application, the encoder interfaces have the following
meaning:

Encoder 1[X2] = Actual Position of Motor Encoder

Encoder 2[X3] = Actual Position Emulated by opposite Controller

Encoder 3[X10] = Encoder 1[X2] Actual Position Emulation

CMMT-AS-MP CMMT-AS-MP
Master Slave

X10 to X3
Cross Wire Monitoring

Both the Master and Slave will provide an emulated encoder signal (differential A,B,N signals) from Encoder
3[X10] to the opposite controller at Encoder 2[X3].

The Master and Slave use the Encoder 2[X3] emulated encoder signal for the purpose of position difference
monitoring.

In the Error Classification, change the error "D1.07102100133.0 Position Difference Encoder 1 to Encoder 2 too
Large" category from Ignore (2) to Warning (16). This setting allows the Slave axis to remain in synchronisation
and provide a warning during a position deviation larger than parameter P1.4643.

AUTOMATION SUITE -
= CMMT.DC_1_EP_Master.* f® Q e EMEATESRE = K= /
4
PARAMETERIZATION CONTROL DIAGNOSIS 4
CMMTAS_MP _Slave (
CMMT-AS-C4-3A-MP-51 ¢ < !
Path: 192.162.0.1 onne
-
-
Diagnosis pages < Error Classification o
Device State Go to diagnosis page "Error Log" /
170 State Store warnings to error log v| Active
Error Log Error Messages f’
|| Error Classification D> Name (Category (actual configured) L g
UTU7[UZ[UU 280 Velocity too high STOp CAaregory | 1230] - L
Trace Configuration )
D1.07]02|00129.0 Out of target range Warning (16) -
Trace Display &
. . D1.07]02]00130.0 Reverse feed monitoring Information (4) - X
Auto Tuning 1
D1.07]02|00131.0 Residual distance too low Information (4) - 1
D1.07]02|00132.0 Trajectory completed Information (4) - {'
I D1.07]02|00133.0 Position difference encoder 1 to encoder 2 too large ‘ Warning (16) -
- b b R ‘-"\qr ,..-.r' R / "“-~?.--A-*"“! T S -
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7.7 Trace Configuration

The following are suggestions for troubleshooting/monitoring of Gear In Functions
Channel Data:
P0.11601.1.0
P1.90.0.0
P1.1837.0.0
P1.112819.0.0
P1.1147061.0.0
P1.1145121.0.0
P1.171.0.0
Trigger
P1.1147070.0.0

AUTOMATION SUITE A - o x

= CUMTDCIEP Master..* #* Q 0 CMMTAS_MP Slave % FESTO

PARAMETERIZATION CONTROL DIAGMNOSIS

CMMTAS_MP_Slave

CMMT-AS-C4-3A-MP-51 !

-~
Diagnosis pages < Trace Configuration I Delete All =
Device State
Trace Channels
170 State
Active D Signal =
Error L 0 /W
frortog v PD11601.1.0 Absolute position in user units
Error Classification ] Active D Signal f ﬁ]-
Trace Configuration v P1.30.0.0 Setpoint position
Trace Display 2 Active ] Signal ’s =
. . v P1.1837.0.0 Current record table index m
Auto Tuning
Active 1] Signal o
3 /7 W
v P1.112819.0.0 Error active
Active D Signal =
4 / 1
v P1.1747061.0.0 STW1.6 Traverse Task Active
Active 1] Signal o
5 : /7 0
v P1.1145121.0.0 Z5W1.12 Traversing Task Acknowledgement
Active ] Signal o
6 ) / W
v P1.171.0.0 Motion Manager status
Add Trace Channel
Record Settings
Trace duration 5
Trace resclution 0.0003125 =
Trigger Preferences
Type Value mode Condition Parameters Threshold f =
Data trigger (1) Thresheld (3) Rising edge (1) P1.1147070.0.0: STW1.7 Fault Acknowledge Value: m
Trace delay 0.500625 s
CMMT_DC_1_EP_Master MP_Slave EMMT v2.4.128 EthiP SyncPosnAbs X-Wire | CMMTAS_MP_Slave {Plug-in: CMMT-AS Plug-in V2.41.23) [Operatar (30) Festo Automation Suite V240442
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8 Commissioning Steps

8.1 Download both axis configurations

The motor controller should have factory defaults, however, if a parameter synchronisation window appears,
make certain to select “Write to Device”

AUTOMATION SUITE
= s Q 9 CMMTAS_MP_Master X CMMTAS-EP Slave X

PARAMETERIZATION CONTROL DIAGNOSIS

Click Here

Connect k

CMMTAS _|
CMMT-AS-
Path: 192.168,1.223

s

o Parameter synchronisation

The following parameters mismatch, Please choose whether you want to transfer the parameters from the project to the device or vice versa.

NP N PP P R W e

D Name Value in project Unit Value on device Unit Connected Device
Identify
P0.902.0.0 Device name CMMTAS_MP_Master CMMTAS_MP_Linear_M
Device Name CMMTAS_MP_Linear_Ma
P0.12001.1.0 IP address 3232236000 0 Device Type CMMT-AS-C4-34-MP-5°
PO1200210  Subnet mask 4204967040 o IP-Address 162.168.1.223
Product key BOBL3)13JD9
P1.1813.01 Record table field 2 1650000000 1700000000 Plug-in version 24123
Firmware version ¥031.0.7.10_Release
Click Here
Write to Device k Read from device Cancel
AUTOMATION SUITE r
= qoTiEre et A Q 0 CMMTAS_ MP_Master % CMMTAS-EP Slave X /(
PARAMETERIZATION CONTROL DIAGNOSIS T
Click Here
CMMT-AS-C
Path: 1921631152 |\ Comect Y ] -
\ e A edge A L F " -’
o
o Parameter synchronisation
The following parameters mismatch, Please choose whether you want to transfer the parameters from the project to the device or vice versa. H
o
D Name Value in project Unit Value on device Unit Connected Device
Identify (
P0.341.0.0 Trigger type Data trigger (1) Record immediately (0)
Device Name CMMTAS_EP_185_Linear
P0.357.0.0 Trace delay 1713 2002 Device Type CMMT-AS-C2-3A-EP-51 f
P0.552.00 Recording length 2287 8000 P-Address 1921681184 -
Product key 357PPEEDGAY
. E
P0.559.0.0 Down sampling factor 14 8 Plug-in version 24123 )
P0.902.0.0 Device name CMMTAS-EP_Slave CMMTAS_EP_185_Linear Firmware version V22.0.3.88_release
>
b ..a02.0.0 Ueta ) trace dai . ! )
P0.5812.0.0 Selection of sync mode Slave (1) m Master () ;
Write to Device ’\ Read from device Cancel -
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8.2

Telegram

Please be certain that after download, the Telegram selection is set correct with Telegram (111)

AUTOMATION SUITE
CMMT_DC_1_EP_Master...”

# Q @

CMMTAS_MP_Master X%

(

1
PARAMETERIZATION CONTROL DIAGNOSIS )
CMMTAS_MP_Master ;i
_MP_| Plug- R -
CMMT-A5-C4-3A-MP-51 = =7 e ]
Path: 102.168.1.223 D2 PLe - -
Connected Control Powerstage Stop Acknowledge All Store on Device  Load Factory Settings Reinity
-
Parameter pages < Telegram
Confirm Telegram 111
Drive Configuration
© Active fieldbus protocol on device | EtherNet/IP - MadbusTCP (3) after download
Device Settings . \._;
Change here Go to parameter page "Configuration” \
v Fieldbus
~ Profiles Telegram - PROFINET Telegram - EtherNet/IP F
CiA 402 ’
PZD telegram selection Telegram (1) Telegram selection | Telegram (111) - |
~ PROFldrive '

Factor Group

Telegram

AUTOMATION SUITE
CMMT_DC_1_EP_Master...*

N M""‘.‘“—“

Current application class

# Q @

Application class 3 (3)

CMMTAS_MP_Slave x

Current application class

Application class 2 (3)

\,‘*\L\‘

PARAMETERIZATION CONTROL DIAGNOSIS
CMMTAS_MP _Slave
T Plug- - -
CMMT-A5-C4-34-MP-51 e =v I”!ﬂ @
Path: 192.169,1,124 rzzramwse: K - R
Connected Control Powerstage Stop Acknowledge All Store on Device  Load Factory Settings Reinity
Parameter pages < Telegram

Drive Configuration

Device Settings

Fieldbus

o Active fieldbus protocol on device | EtherNet/IP - ModbusTCP (3)

Change here Go to parameter page "Configuration”

——

Confirm Telegram 111

after download

AN

~ Profiles
CiA 402
= PROFldrive

Factor Group

I Telegram

T Y

8.3

Telegram - PROFINET

Telegram - EtherNet/IP

v

PZD telegram selection

Current application class

Telegram (1)

Application class 3 (3)

Store both axis configurations

Telegram selection

Current application class

| Telegram (111)

Application class 3 (3)

:
>
¢
/

. A L o N r"‘"-—f‘J‘~r‘“"3)‘«—."‘“‘~..—-J

AUTOMATION SUITE
CMMT_MP_DC_1_v24.1..%

# Q @

CMMTAS_MP_Master X

CMMTAS-EP Slave x

PARAMETERIZATION CONTROL DIAGNOSIS
I Click Here .
CMMTAS_MP_Master Plug-in A #7  Store on Device Reinitialize
CMMT-AS-C4-3A-MP-51 pLC =7 o
Path; 192.162,1.223 Disconnect
Connected Control Powerstage Stop Acknowledge All E Load Factory Settings C' Restart Device

MWy AL

AUTOMATION SUITE
= anriEre Latiue A Q @ CMMTAS_MP_Master X CMMTAS-EP Slave X t
S i
PARAMETERIZATION CONTROL DIAGNOSIS {
[ click Here |
gmm:ﬁ;’:ﬁzﬁ:—“ﬁ:l’-ﬂ Plug-in Store on Device| Reinitialize :
9 Path: 192.165.1.184 Disconnect PLC
Error Control Powerstage Stop Acknowledge All [ LoadFactory Settings  (**  Restart Device
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8.4 Cross-Wiring Encoder Emulation X10 to X3

In Festo Automation Suite (FAS) and in general for this application, the encoder interfaces have the following
meaning:

Encoder 1[X2] = Actual Position of Motor Encoder

Encoder 2[X3] = Actual Position Emulated by opposite Controller

Encoder 3[X10] = Encoder 1[X2] Actual Position Emulation

Cables must be installed between the controller Encoder 3[X10] and Encoder 2[X3] interfaces as shown here.
It is recommended to use a RJ45 patch cable of ethernet category 5e with a maximum length of 25 cm. Festo
cables can be purchased (Part: 8082383, Type: NEBC-R3G8-KS-0.2-N-S-R3G8-ET).

The dashed lines shown here represent actual encoder signal or emulated encoder signal between the servo
controllers. Both the Master and Slave will provide an emulated encoder signal (differential A,B,N signals) from
Encoder 3[X10] to the opposite controller at Encoder 2[X3].

The Master uses the Encoder 2[X3] emulated encoder signal for the purpose of position difference monitoring.
The Slave uses the Encoder 2[X3] emulated encoder signal for the purpose of position difference monitoring as
well as Virtual Master Position.

CMMT-AS-MP CMMT-AS-MP
Master Slave

X10to X3
Cross Wire Monitoring
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8.5 Cross-Wiring Control Enable

e In applications with rigid mechanical coupling, an offset between master and slave can lead to distortion,
even mechanical destruction of the system. To avoid such risk, a reliable solution must be deployed.

e Inthe event of an error of the Slave, the Master should stop as soon as possible, in the best case with the
delay dynamics of the Slave. Such a shutdown via the higher-level controller is usually subject to the up-
date time of the fieldbus system and the cycle time of the controller. Therefore, hardware control enable
cross-wiring is recommended in this case. The Master can be enabled by a ready signal, physically via the
potential-free contact RDY-C1/C2 of the Slave. If the Slave now goes into error state, the CNTRL-EN of the
Master will be removed, which leads to a stop ramp and following stop. The Master can also be enabled
again only if there is no more error in the Slave. If the hardware cross-wiring shown here conflicts with the
safety circuit of the Master (CTRL-EN), the Master can also be disabled in the event of an error via a digital
input and using the event table.

e In case of error to the Master, the Slave still will follow the Master's position. It must be ensured that Slave
drive can follow the dynamics of the Master's stop ramp.

8.5.1 Wiring 10 (Inputs/Outputs) Connector Function

X1A X1C

(#5T0-A)  X1A2 [ ] K1A24  (RDY-CT)  (GND) X1C5 X1C.10 (GMD)
(#STO-B)  X1A.11 (] 12[e9 o 24 XIA23 (RDV-C gy xica 5 xica @4v)
(#SBC-A4) X1A10 @ © \E KIAZZ (BOUTD) ey e xica (GND)
(#58C-B) X142 @ g }ﬁn WA21 (SOUTT) REFA)  XIC2 ° wica (LM1)
0 XIAB ) \E KIA20 - (50UT2) (BR-EXT)  XI1C.A 1 ® X1C6 (LIMD)
) X1AT EYEE XIA19  (SOUT3)

) X146 % e X14.18 (SIN)

) X1A5 g _J%ﬂ X1A17 (GND)

(ERR-RST)  X1A.4 E ‘E X14.16 (TRGO)

(CTRL-EN) X143 @ EHEE 1AL (TRGT)

(AIND) X1a2  0ocea3007 1[lenEleq][13 X14.14 (CAPO)

(ZAINO)  X1AL X1A13 (CAPT)

8.5.2 Wiring Example

The wiring shown here is very simple and will react very fast to an error on the Slave. It is also common that the
24V (X1C.9) is replaced by a voltage supply from a safety relay. The idea is application dependent (up to de-
signer) and the idea is the RDY-C1/C2 contact is simply in series with any other conditions required to disable
the controller.

Master Slave

CTRL-EN X1A3 X1A.23 RDY-C2
24V X1C.9 X1A.24 RDY-C1

8.5.3 Wiring Example With Bypass
If the user feels they will need to bypass this condition in certain circumstances, they could wire as follows:

Master Slave

24V X1C.9 | | x1A24 | RDY-C1

Operating Readiness Status
Master - The device is ready for
Control Enable operation if the N/O contact
CTRL-EN {RDY-C”CE} is closed.
Bypass Switch - If an Error is pending, the N/O
contact (RDY-C1/C2) is opened.

CTRL-EN | x1a3 | | x1A.23 RDY-C2
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8.6 Master and Slave cycle power

8.7 Master axis Acknowledge Faults
Go online with the CMMT Master axis and acknowledge any faults

el I i IRt i 0 g M :A“.’MJ I W

8.8 Slave axis Acknowledge Faults
Go online with the CMMT Slave axis and acknowledge any faults

5
AUTOMATION SUITE K - o x
= @irEse e #%# Q @ CMMTAS_MP_Master X CMMTAS-EP_Slave X FESTO
PARAMETERIZATION CONTROL DIAGNOSIS
CMMTAS_MP_Master Plug-in =y »T  StoreonDevice (¥  Restart Device © ot Tace
° M Disconnect PLC H
Control Powerstage Stop Acknowledge All Reinitialize
-
Diagnosis pages ¢ | Device State = > ‘ Watch window fo)
Device State
Active motion task
17O State - —-— Holding brake (12)
ErrorLog Referencing status
Servo drive Axis Drive referenced (200)
Error Classification
Click Here Setpoint Position
Trace Configuration 0.00 mm
Trace Display Acknowledge All Position actual value {encoder 1)
-2.2566109 mm

[P /l-"-u-'-‘“‘“‘
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5
AUTOMATION SUITE KX - o x
= e oC 1 et A Q @ CMMTAS_MP_Master X CMMTAS-EP Slave % FESTD
PARAMETERIZATION CONTROL DIAGNOSIS
CMMTAS-EP_Slave Plug-in - +7 StoreonDevice ( RestartDevice | @ Start Trace
CMMT-AS-C2-3A-EP-51 =
oo : Disconnect pLC :
Connected Control Powerstage Stop Acknowledge All Reinitialize
-
Diagnosis pages ¢ | Device State = > ‘ Watch window fo)
Device State
Active motion task
1/0 State - — Holding brake (12)
ErrorLog Referencing status
Serve drive Axis Drive NOT referenced (100}
Error Classification
Setpoint Position
Trace Configuration 0.00 mm
Trace Display Position actual value (encader 1)
- 6304916.7617552 mm
F oam S e - P R o e T Y I Y e s ve——_ " L™ ™ e |
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8.9 Slave Enable Plug-in PLC Control and Powerstage
The Slave Axis must be enabled and clear of faults prior to enable of the Master due to the Cross-Wiring Control

Enable.

AUTOMATION SUITE
CMMT_MP_DC_1 v24.1...*

PARAMETERIZATION

CMMTAS-EP_Slave
CMMT-AS-C2-3A-EP-51
Path:

Diagnesis pages <

# QA @

CONTROL DIAGNOSIS

CMMTAS_MP_Master X CMMTAS-EP_Slave

= 2

Disconnect PLC » -
Control A3 Acknowledge All

Device State

I Device State

1/0 State

ErrorLog

Error Classification
Trace Configuration
Trace Display

Auto Tuning

Master Control Activation

Taking over control via the plug-in will prevent a possibly connected PLC frem controlling the drive. The
system may stop.

FESTO

Restart Device » Start Trace

=1 > Watch window o3

Active motion task
Holding brake (12)

Referencing status
Drive NOT referenced (100)

Setpoint Position

0.00 mm

Position actual value (encoder 1)
6304916.7617559 mm

Setpoint value velocity controller

AUTOMATION SUITE
=  CMMTMP_DC_1v24.1.."

PARAMETERIZATION

CMMTAS-EP_Slave
CMMT-AS-C2-3A-EP-51
Path:
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Ok k Cancel
# Q @

CMMTAS_MP_Master X CMMTAS-EP_Slave
CONTROL DIAGNOSIS

Plug-in Enabled],
Disconnect PLC Disabled”®

Control Powerstage Stop

o 1= A

Acknowledge All

A - D0 x
FESTO

Restart Device 3 Start Trace

Application Note — CMMT-AS Parallel Axis Synchronous Position Absolute — 1.20



8.10  Master Enable Plug-in PLC Control and Powerstage

Commissioning Steps

The Slave Axis must be enabled and clear of faults prior to enable of the Master due to the Cross-Wiring Control

Enable.

5
___ AUTOMATION SUITE & - 0 x
= MIMPOC 24T A Q O CMMTAS_MP_Master X CMMTAS-EP Slave % FESTOD

PARAMETERIZATION CONTROL DIAGNOSIS X
Click Here
CMIMTAS_MP_Master e 27 StoreonDevice  (* Restart Device 9
CMMT-A5-C4-3A-MP-51 . =V
Path: Disconnect
Connected Control Powe Stop Acknowledge All Reinitialize
~
Diagnosis pages | < | Device State = > ‘ Watch window 1
Device State
Active motion task
/0 State Holding brake (12]
rorLeg A\ Master Control Activation Referencing satus
X ) o . . Drive referenced (200)
Error Classification Taking over control via the plug-in will prevent a possibly cannected PLC fram controlling the drive. The
system may stop. Setpoint Position
Trace Canfiguration 0.00 mm
Trace Display w Pesition actual value (encodler 1)
-2.2565513 mm
Aute Tuning Ok > Cancel
. Setpoint value velocity controller
000 m/s
5
AUTOMATION SUITE £ - o0 x
= DT LR A Q O CMMTAS_MP_Master X CMMTAS EP Slave X FESTO
PARAMETERIZATION CONTROL DIAGNOSIS
Click Here
CMMTAS_MF_Master Plug-in Ena% = +7 StoreonDevice (¥  Restart Device
° g:ﬂmTI;AS'C4'3A'MP'5‘ e e g PLC g Disabled (u) HE
Connected Control Powerstage Stop Acknowledge Al
~
.
8.11 Master Homing
As mentioned earlier, a different reference method may be required for the application.
5
AUTOMATION SUITE & - o x
CMMT_MP_DC.1 v241,.7 A Q @ CMMTAS_MP_Master X CMMTAS-EP Slave X —
PARAMETERIZATION CONTROL DIAGNOSIS
CMMTAS_MP_Master Plug-in Enabled — +7 StoreonDevice (¥ RestartDevice ce
° gm":;‘“‘ MP-51 Fmnm g PLC g Disabled (u) =
Connected Contrel Powerstage Stop Acknowledge All Reinitialize
~
Control pages < | Manual Movement Reset to defaultvalues B > ‘ Watch window E-3
Manual M t i
T Homing Active motion task

Record Table &+
|

@ Homing valid Megative stop (-17) I—‘

Save Zero Point Offset

Start Homing N

o Zero Point Offset Not Saved Yet

The zero point offset value has not been saved yet. It is recommended to do so in order to avoid
positioning errors and possible machine damage if the device is restarted. Do you want to save the zero

point offset value?
Click Here

No

® Saving zero point offset

Please wait...

Jogging (11)

Referencing status
Drive referenced (200)

Setpoint Position
5.1803202 mm

Position actual value (sncoder 1)
5.1803202 mm

Setpoint value velocity controller
0.00 mfs

Velocity actual value (encoder 1)
4360544E-11 m/s

Active current setpoint
01097158 Arms

Actual active current
0.1068811 Arms

Actual value It monitoring power outp...
1.469962E-42 A's

Torque setpoint
0.2227231 Nm

Temperature power output stage
25.08144 °C

o Zero Offset Successfully Saved

The zero offset was stored.

Motor temperatur
NaN *C

CMMT_MP_DC_1_v24.1.28_EthiP_MasterSiave, Linear | CMMTAS MP_Master [Plug-in: CMMT-AS Plug-in V2.4.1.23) [Operater 30)

Festo Automation Suite V24,0442
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8.12  Master Rotation Polarity
Check if the axis is moving in the desired/correct direction as a standalone axis. This can be modified via the
Start First Setup —» Application Data — Rotation Polarity as shown here

AUTOMATION SUITE 7|
= CMMT.DC_1_EP Master..* ) Q 0 CMMTAS_MP_Master  x 4
o
(— First setup /
.l L] [ ] ~ - + Z e f
" asa 3
Drive Configurati.., Device Settings Fieldbus Application Data Hardware Switches Hoeming Method Software Limits | %

s VY

Application Data

Axis mass 037 kg i
Application mass 010 | kg o
Total mass 047 kg o
Rotation Polarity L
Please select the mounting position of the motor (viewed from top): ‘
an
1
o
- + 4
Invert rotation polarity I k
s s SRR |
Parameter List T Y | x rotation =]
D Name Value _ﬁ - A 4
© Reversing the direction of rotation
¥ [Axis1/Direction of rotation manager group[0] (5)
. P1.1170.0.0 (BOOL
P1.1170.0.0 Reversing the direction of rotation  [#] Active ( )

EtherCAT: CoE 0x607E0  (USINT)
CoE 021701 (BOOL)

EtherMet/IP:  CIP 11287.0 (BOOL)

PROFIMET: PNU 112870 (BOOL)

P1.1170.0.0 Reversing the direction of rotation

Deterrnines whether the reversal of the
direction of rotation shall be activated.

Default

Last saved

8.13  Master Slave Mechanical Alignment

A Caution

e At this point, the mechanical alignment between the Master and Slave axis should be carried out.
Depending on the application, this may include moving the Master and Slave axes before or after
they are enabled.

e Only after the Slave axes has been aligned perfectly to the Master should the Slave axis now be
referenced/homed and have the encoder position offset stored at their existing aligned positions!
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As mentioned earlier, a different reference method may be required for the application.

Slave Homing

Commissioning Steps

Record Table

A\ Hominginvalid Current position (37)

Start Homing L

e |

o Zero Point Offset Not Saved Yet

The zero point cffset value has not been saved yet. It is recommended to do so in order to avoid
positioning errors and possible machine damage if the device is restarted. Do you want to save the zero

point offset value?

Click Here

No

® Saving zero point offset

Please wait...

.
AUTOMATION SUITE & - o x
= CMMTMPDC_1v241." # Q e CMMTAS_MP_Master X CMMTAS-EP Slave % FESTO
PARAMETERIZATION CONTROL DIAGNOSIS
CMMTAS-EP Slave Plug-in Enabled — +7 StoreonDevice (¥ RestartDevice o StartTrace
CMMT-AS-C2-3A-EP-51 PLC Disabled o =
Pathe - Disconnect isable
Connected Control Powerstage Stop Acknowledge All Reinitialize
~
Control pages < | Manual Movement Reset to defaultvalues B >‘ Watch window E-3
Menus Movemert Homing Active motion task

The zero offset was stored.

o Zero Offset Successfully Saved

ok h

Power on (1)

Referencing status
Drive NOT referenced (100)

Setpoint Position
6304916.761

mm

Position actual value (sncoder 1)
6304916.7617558 mm

Setpoint value velocity controller
0.00 mfs

Velocity actual value (encoder 1)
1.4208536-06 m/s

Active current setpoint
D.006072152 Arms

Actual active current
0.0002698599 Arms

Actual value It monitoring power outp...
1.469962E-42 A's

Torque setpoint
001246183 Nm

Temperature power output stage
2021774 °C

Motor temperature
38.75001 °C

CMMT_MP_DC_1_v24.1.28 EthiP_MasterSiave, Linear | CMMTAS-EP. Save {Phug-in: CMMT-AS Phug-in V2.4.1.23)

[Operator (30)

Festo Automation Suite V24,0442
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8.15  System Ready for Synchronisation
Once the previous steps of commissioning are completed, the system configuration is ready for
Synchronisation/Gear In.

At this point the following implementations are active with the application:

Cross-Wiring Hardware Control Enable (section 8.5) and

Cross-Wiring Encoder X10 to X3 (section 8.4) and

Master axis Active Error of Position Difference Encoder 1 to Encoder 2 too Large (section 5.5.1) and
Slave axis Active Warning of Position Difference Encoder 1 to Encoder 2 too Large (section 7.5.2)
These implementations need to be considered prior to achieving a Gear In and during Gear In to avoid

experiencing issues.

For example, incorrect tuning or high move velocity can effect and could nuisance trigger the error of " Position
Difference Encoder 1 to Encoder 2 too Large". Testing needs to be completed in order to understand the limits
of the application design and the configuration may need to change

In other words, in order to achieve the smallest position error and quickest response time, the following group
parameters (Axis1/movement monitoring group) may need to be adjusted on both Master/Slave axis:

. P1.4642 Damping time encoder monitoring

. P1.4643 Monitoring window encoder monitoring
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8.16  Slave Record Table Gear In Synchronous Position Absolute
Execute the Record Table Record "Gear In Synchronous Position Absolute (1) " that was previously programmed.

Manual Movement

Record Table

Application Note — CMMT-AS Parallel Axis Synchronous Position Absolute — 1.20

Recordtype  Gear InMode

1 Gearin Position Absolute

Gear OutMode  Offset .
GearInfout 35)  Synchronous Pasition Absolute (1) Stap (0) 000 mm Referencing status

.
AUTOMATION SUITE x = @ =
CMMT_MP_DC_1_v2.4.1...% #* Q 9 GelinpE_ b e FESTO
PARAMETERIZATION CONTROL DIAGNOSIS

EmmA_s;[&sw;_vEp . g Plug-in g Enabled o =y #7 StoreonDevice (Y RestartDevice | ® Start Trace
pathe 100 e Disconnect PLC Disabled :
X Control Powerstage Stop Acknowledge All
~
Control pages ¢ | Record Table = > | Watch window fod
Manual Movemnent
Active motion task
Record Table m Homing (3)
R Recordtype  Gear In Mode Gear OutMode  Offset
1 Gearin Position Absalute > Referencing status
Gearln/out (35)  Synchronous Position Absolute (1) Stop (0) 0.00 mm § Peferencing stat
Setpoint Position
-3,0000001 mm
Position actual value (sncoder 1)
-3.00 mm
Setpoint value velocity controller
0.00 m/s
Velocity actual value (encoder 1)
K 2 mys
5
AUTOMATION SUITE & - 0 x
== CMMT MP_DC 1 v2.4. # Q 9 CMMTAS_MP_Master X FESTO
PARAMETERIZATION CONTROL DIAGNOSIS
CMMTAS-EP_Slave Plug-in g Enabled = »7 StoreonDevice (¥ RestartDevice | o Start Trace
AS-C3-3A-EP- 2=
g;"t":” AS-C2-3A-EP-51 Discannect g pLC Disabled (u) :
X Control Powerstage Stop Acknowledge All
~
Contral pages < | Record Table = > | Watch window 3

Active motion task

Drive referenced

Setpoint Position

0.00 mm

Position actual value (encoder 1)
- 01 mm

value velocity controller
547 m/s

Velocity actual value (sncoder 1)
E 545 my's
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8.17  Slave Synchronisation is now Complete
While Gear In/Synchronisation is active/complete, the Encoder Interface page of both Master

and Slave axes,

Encoder 1[X2] Actual Position of Motor Encoder & Encoder 2[X3] Actual Position Emulated by opposite controller
should always show the same value (within a tolerance) for both Master and Slave axes as shown here.

- J——
#“A Q @ CMMTAS MP Master % | CMMTAS.MP Slave X FESTO
<
Encoder Interface I | Watch window o3
Encoder 1 (X2) Encoder 2 (X3) Active motion task
Stop ramp (2)
Encoder selection 5 EnDat 2.2 (5) Encoder selection bl Incremental (4) - | Referencing status
Drive referenced (200)
Active encoder EnDat 2.2 (5) Active encoder Incremental (4)

Filter time constant Filter time constant

3 [ Active

3 [ Active

0.001

s

Invert encoder signal Invert encodler signal

TP T - T il MM—-‘-—-—“‘*R?S}M“M .u—IJ-...n.’ el

Setpoint Pesition
99.9994501 mm

Position actual value (encoder 1)
99.9994278 mm

Motion Manager status
Ready (10)

16382 | incr/rey
. ,—;
& - o«
,,‘ Q o ‘ CMMTAS_MP_Master X | CMMTAS_MP_Slave x FESTO
~
Encoder Imerfacel [E ‘ = | | Watch window Eol

Encoder 1 (X2) Encoder 2 (X3)

Encoder selection 3 EnDat2.2(3) Encoder selection 7| Incremental (4)

EnDat 2.2 (3) Active encoder

3 [ Active

Active encoder Incremental (4)

Filter time constant Filter time constant

0.001

s 0001 | 5

Invert encoder signal Invert encodler signal 5[] Active

J 16382 | incrfrev
—_— gt e -

Resolution

Active motion task
Gear In/out (35)

Setpoint Pesition

Position actual value (encoder 1)
100.0000238 mm

Motion Manager status
Gear In/Out (18)

Status
Slave synchronisation completed (3)

Lo o _amet®

Master/Slave

Active Values

‘General Parameters Gear In Tolerance

[Active motion task
Gear Infout (35)

| Watch window Eo

Active selection Source Encoder interface 2 [X3] (2) Active Tolerance Position

Active Gear Out Target position 000 mm Active Tolerance Velocity 002 m/s

Status Slave synchronisation completed (3)

Position Diagram

¢

Gear In

Gear Qut

Sync

010 m/s

Slave axis

300 m/s
010 m/s
100000 m/s*
200 m/st
Synchronous P
100000 mfs

Mode Stop (0)

»

Start sync pos.

Master sync pos. End sync pos. Master stop pos.

-3.00 mm

18000 mm 195.00 mm 197.00 mm

Referencing status
Drive referenced (200)

Setpoint Position
99.998772 mm

Position actual value (encoder 1)
99.9988316 mm

Setpoint value velacity controller
-0.0000063 m/s

Velocity actual value (encoder 1)
7.92291E-05 m/s

Active current setpoint
0.003772269 Arms

Actual active current
0.006357081 Arms

Actual value [t menitoring power out
1.469962E-42 A’s

Torque setpoint
0.08351935 Nm

Motion Manager status
Gear In/Qut (18)

Status
Slave synchronisation completed (3)

As described in section 8.14, now the axis is Geared in, testing should be done to determine system limits and
configuration changes. This can be done using the features of Festo Automation Suite (FAS), or you can use PLC
(Programmable Logic Controller) programming code to execute all Gear In functions along with the monitoring

features of Festo Automation Suite (FAS).
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9.1

PLC (Programmable Logic Controller)

PLC (Programmable Logic Controller)

The use of a higher order PLC (Programmable Logic Controller) to monitor and control the Master Slave
Synchronisation/Gear In will have configuration bits/words that can activate/deactivate Software and hardware
limits. These PLC tags need to be considered during the configuration of the system. The next sections 9.x
Show an example of what to consider in a Rockwell software environment and similar tags can be found in other
PLC types.

Rockwell AOI (Add-On Instruction) Software Library

If the end user plans to use an Allen Bradley as higher order PLC, section 1.1 (Recommended Website Down-
loads) describes a download of the Rockwell RSLogix 5000/LogixDesign AOI Software Library. This library
would/should be used in this situation along with this application guide.

9.2

Rockwell AOI (Add-On Instruction) ConfigEPos

As discussed previously in this application guide, the Software Limits should be observed however, this de-
pends on your application. Depending on the decisions of the user, make certain the settings previously made
within the Festo Automation Suite (FAS) project MATCH the configuration bits shown here in the PLC code for
each axis because the PLC will take priority and will override the Software or Hardware limits in the controllers.

B File Edit View Search logic Communications Tools
aedH & & Ll

i —
Offline 0. ™ RUN — Path:
Mo Farces C Fg; ‘1}’

i 4
Mo Edits = i

Window

Help

SlaveSyncAbs_SetMasterPositi ,Qﬂ 5&. 'ﬁ i3 @ @7 @ Q L

L% % A% %

Controller Organizer

YMNetz_LAN,
=]

[\ Favorites 4 Ad

=3 Controller PLC

Contraller Tags
i3 Controller Fault Handler
[ Power-Up Handler

-3 Tasks

158 MainTask
9@ MainProgram
..... Program Tags

% MainRoutine
~[B] CO00_Status_PLC
CE18_Status CMMT_AS
E002_Master_Commen_Ctrl
E004_Master_DirectMode Seq
E005_Master_DirectMode_Moves
E009_Master_SeqRecov
E011_Master_AOI
E021_Master_EPD_AQI

E030_Master PNU11067_0_R_LINT_X2_ActPos
E031_Master_PNU02340_0_R_LINT_X3_ActPos
E032_Master_Compare PNU02940_PNU11067
E033_Master_PNU10002_0_W_LINT_GearPosn
E102_Slavel_Common_Ctrl
E104_Slavel_Syne_Seq
E105_Slavel_Sync_Moves
E109_Slavel_SeqRecov
E111_Slavel_AOI
E121_Slavel_EPD_AOI
E120_Slave1_PNUT1067_D_R_LINT_X2_ActPos
E131_Slavel PNU02940_0_R_LINT_X3_ActPos
E132_Slavel_Compare_PNU02940_PNU11067
..... E133_Slavel_PNU10002_0_W_LINT_GearPosn
[ Unscheduled Programs
-5 Metion Groups
{3 Ungrouped Axes
-5 Add-On Instructions
- ExtendedProcessData_Festo_EIP
(g L_ABS
-3 L_GEQ
3 LLEQ
- L_suB
(i} PTP_Drives_Festo_EIP
45 Data Types
- User-Defined
L@ strings
-Cg Add-On-Defined
L Predefined
- Module-Defined
(33 Trends
=55 /0 Configuration

4300 1769 Bus

- [0 [0] 1769-L30ERM PLC

25 Ethernet
.. {f 1769-L30ERM PLC
Ll CMMT-AS CMMTAS_EP_Master

L CMMT-AS CMMTAS_MP Slave

program, make certain to match the
Festo Automation Suite Configuration

These are by default on.
For BOTH Master and Slave AOI's in

jcmpuls\'att‘ F_MovelLogical A FieiMisc. f_Fie/shil_f Sequencer A Program g

1 1 E
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FTP_Drives_Festo EP
CONFIGURE EPOS FUNCTIONS
.
POS_STWZ.14 POS_STW2.15
STW1.1 STW1.2 Software Limits Hardware Limits POS_STW2.11 POS_STW2.10
Coast Stop Quick Stop Enable Enable Touch Probe Edge Select Touch Probe
FAS P1.1147010 FAS P1.1147020 FAS=P1.112414140 FAS=P1.112414150 FAS=P1.112414110 FAS=P1.112414100
Waster_F8.ConfigEPos.0  Master_FB.ConfigEPo Master_FB.ConfigEPos.2  Master_FB.ConfigEPos.3 | Master_FB.ConfigEPos.4  Master_FB.ConfigEPos.5
T E e VZ — JC 1€ 1k
POS_STW1.12
Continuous ST 12 STW2.8
Postion Setpoint Release Travel to Fixed
STWA113 Transfer Enable Holding Brake EndStop Enable
External Block Start Block Change ConfigEPOS .3 ConfigEPOS 15 ConfigEPOS.30
Change ( Via BUS) FAS P1.1147131 FAS P1.112411120 FAS P1.1147120 FAS P1.1148080
Master_FB.ConfigEPos.6 f Master_FB.ConfigEPos.7  Master_FB.ConfigEPos.8 | Master_FB.ConfigEPos.15 | Master_FB.ConfigEPos.30
JE / JE JE 1F JF {noPJ—
FTP_Drives_Festo_EIP
A0l
ModePos Meaning:
1 = Direct mode, Relative position control
2 = Direct mode, Absolute postion control
3 = Setup Mode (Velocity)
4 = Reference point approach (Execute FAS Configured Routine)
5 = Set Reference Point (Set Current Posttion to Zers with FAS zero point offset)
6 = Traversing biock (Record selection)
7 = Jog Mode
8 = Incremental Jogging / Inching (Relative Postions FAS=P1.214530.0.0 and P1.214538.0.0)
FTP_Drives_Festo_EP————————
FTP_Drives_Festo_EP Waster_FB ] [ AxisEnabled ==
LOlnterface oe
DRV_Status CMMTAS_EP_Masterll.Data  [AxisPosOk—
DRV_Control CMMTAS_EP_Master:01.Data
ControlArea Oe  [{AxisSpFixedI—
lodePos 2e
EnableAxis 1€ [{AxisAckSetpointi—
Cancefraversing 1e
IntermediateStop 1€ |eCAxisRefiE=
Fositive te
Negative Oe  [{AxisWarni—
Jog1 te
Jog2 De  [{AxisErori—
AckError oe
ReleaseBrake 0 |CLockoutd—
TravelToFixStop ve
Exscutellode Oe [{Erori—
Position 170000 &
Velocity 120
OverV 100
OverAcc 100«
104
ConfigEFos 3e
ConnectionFaulted PLC EthlP_Device_Faulted[18]
oe
M_o_n_itorArea te
ActVelocity 11862232
ActPostion 135121 &
ActMode 2e
EposZSIW1 32785 €
EposZSWW2 32752 €
Actwam te
ActFault te
Status 1647002 ¢
e
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10 Error Recovery
Gear In Synchronous Position Absolute mode will be considered the normal working state of this application.

Error Recovery is the term used in this guide to describe situations this application can encounter and methods
to recover to a normal working state afterward.

With the application of Gear In Synchronous Position Absolute mode, there can be many error recovery
situations and a some common situations are detailed in this guide.
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10.1

E-Stop or Control Enable

Error Recovery

Shown here is sub-function SS1 safety wiring (This is an example only and not an actual certified design).

Input
Device
for
safety
request
(e.g.
Light
Curtain)

24V |

S

o

24V | | 230/400V
CMMT-AS
X1A
CTRL-EN CTRL-EN ||
u/v/w
#STO-A #STO-A>"1 | E
#STO-B #STO-B>*" BR+
#SBC-A|—————1 #SBC-A BR-
#SBC-Bf—————1 #sBC-B—l [ |
BR-EXT
sTAl —————] STA [« -|-|
SBAf————_] SBA | GND
551
Safety Relay h
Unit =
0 t

The normal working state of Gear In Synchronous Position Absolute mode can be compromised by some of the
following causes:

e CMMT-AS Slave axis STO-A or STO-B disconnected
e  CMMT-AS Slave axis SBC-A or SBC-B disconnected

e CMMT-AS Slave axis CTRL-EN disconnected from 24Vdc source

The error recovery and re-synchronisation/Gear In (electronic alignment) for these causes are accomplished as
follows:

1.

2
3
4
5.
6.
7
8
9.
1

Slave axis enable

Application Note — CMMT-AS Parallel Axis Synchronous Position Absolute — 1.20

The normal working state of Gear In Synchronous Position Absolute mode is active
Synchronisation/Gear In is lost due to one of the causes described in this section

Synchronisation/Gear In is now required
All safeties and any other cause for the loss of synchronisation are restored
Slave axis reset faults

Slave axis execute Record#1 "Gear In with Synchronous Position Absolute”
Master axis reset faults
Master axis enable. NOTE: the Slave Axis Synchronisation must be active prior to enable
0. Synchronisation/Gear In Sequence now Complete
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10.2  Supply Power

Shown here is sub-function SS1 safety wiring (This is an example only and not an actual certified design).

24V | 24V | | 230/400V
CMMT-AS
X1A

.. CTRL-ENF——{CTRL-EN ?

ﬁ ig u/viw
Input E #STO-A #STO-A —»_-/.__—ly
Device #STO-B #STO-B>" BRT
for 8@ #SBCAf—————1 #SBC-A L= _r BR-
safety @2 4SBC-BF————- #SBC-B— > :
trems1 STA STA |« | 'L_|BR-Exr
ege. |@[)]| || STAp—————1 <
Light @_ SBAf—————] SBA |« GND
Curtain)

@ $51

Safety Relay
Unit

i

o
-

The normal working state of Gear In Synchronous Position Absolute mode can be compromised by some of the
following causes:

e  CMMT-AS Master or Slave axis 24Vdc disconnected
e  CMMT-AS Master or Slave axis 230/400Vac disconnected
e CMMT-AS Master or Slave axis other unforeseen circumstances

The error recovery and re-synchronisation/Gear In (electronic alignment) for these causes are accomplished as

follows:

1. The normal working state of Gear In Synchronous Position Absolute mode is active

2. Synchronisation/Gear In is lost due to one of the causes described in this section

3. Synchronisation/Gear In is now required

4. All supply voltages previously removed are restored

5. All safeties are restored

6. It has been determined that "Set Master Position Gear In" is required by a compare of the following:
e Master axis Encoder 1[X2] vs Master axis Encoder2 [X3] is within Tolerance
e Slave axis Encoder 1[X2] vs Slave axis Encoder2 [X3] is within Tolerance
e Master axis Encoder 1[X2]vs Slave Axis Encoder2 [X3]is Within Tolerance

7. Slave axis reset faults

8. Slave axis set Gear In Master Position Value = Master axis actual position (to perform this function, use the
METHOD [e.g. PNU 10002] as described in user manual)

9. Slave axis enable

10. Slave axis execute Record#1 "Gear In with Synchronous Position Absolute "

11. Master axis reset faults

12. Master axis set Gear In Master Position Value = Master axis actual position (to perform this function, use the
METHOD [e.g. PNU 10002] as described in user manual)

13. Master axis enable. NOTE: the Slave Axis Synchronisation must be active prior to enable

14. Synchronisation/Gear In Sequence now Complete
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10.3 Encoder Emulation Cable X10 to X3 Failure

Encoder signal loss between X10 to X3 (sections 5.5.1 and 5.6.1 and 7.5.2 and 7.6.1 and 8.4) is implemented in
this application. Shown here is an example of a cable failure.

CMMT-AS-MP CMMT-AS-MP
Master Slave

The normal working state of Gear In Synchronous Position Absolute mode can be compromised by the following
cause:

e  CMMT-AS Master axis D1.07102100133.0 Position Difference Encoder 1 to Encoder 2 too Large

The error recovery and re-synchronisation/Gear In (electronic alignment) for these causes are accomplished as

follows:
1. The normal working state of Gear In Synchronous Position Absolute mode is active
2. Master axis detects a error Position Difference between Encoder 1 vs Encoder 2
3. Synchronisation/Gear In is lost due the Stop Category 2 reaction (category reaction details in section 5.6.1)
4. Synchronisation/Gear In is now required
5. All safeties are restored (This step and remaining steps are identical to Supply Power section 10.2 Step 5)
6. It has been determined that "Set Master Position Gear In" is required by a compare of the following:
e Master axis Encoder 1[X2] vs Master axis Encoder2 [X3] is within Tolerance
e Slave axis Encoder 1[X2] vs Slave axis Encoder2 [X3]is within Tolerance
e  Master axis Encoder 1 [X2] vs Slave Axis Encoder2 [X3] is Within Tolerance
7. Slave axis reset faults
8. Slave axis set Gear In Master Position Value = Master axis actual position (to perform this function, use the
METHOD [e.g. PNU 10002] as described in user manual)
9. Slave axis enable
10. Slave axis execute Record#1 "Gear In with Synchronous Position Absolute"”
11. Master axis reset faults
12. Master axis set Gear In Master Position Value = Master axis actual position (to perform this function, use the
METHOD [e.g. PNU 10002] as described in user manual)
13. Master axis enable. NOTE: the Slave Axis Synchronisation must be active prior to enable
14. Synchronisation/Gear In Sequence now Complete
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10.3.1  Slave Encoder 2[X3] Cable Failure Errors
Slave Encoder 2[X3] cable provides the Actual Position Emulated by Master.
Typical errors observed when the Slave Encoder 2[X3] cable fails are as follows:

e Error 00133 Position difference encoder 1 to encoder 2 too large
e Error 00235 Incremental encoder analysis invalid

& - o «
N H Q o CMMTAS_MP_Master X CMMTAS_MP Slave X FESTO
w
Device State =] ‘ ¢
- —
Position difference encoder 1 to encoder 2 too large
D1.07]02]00133.0
Servo drive Axis
Acknowledge All
Status Category 1D Name Timestamp
Information (4) D1.07]02/00121.0 Target position reached 34.02:45:14.684
Information (4) D1.07)02/00125.0 Standstill reached and in standstill window 34.02:45:14.709
Information (4) D1.07]02|00124.0 Standstill reached 34.02:45:14.708
Stop category 2 (64) D1.07)02|00133.0 Position difference encoder 1to encoder 2 too large 34.02:45:27.723
Information (4) D1.07)02|00122.0 Target velocity reached 34.02:45:27.840

T T I T N e P -

& - o ox
" ®f Q @ CMMTAS_MP_Master X CMMTAS_MP Slave X FESTO
s
Device State =] ‘ <
- —
Incremental encoder analysis invalid Standstill reached and in standstill window
D0.18|03]00235.1 D1.07]02]00125.0
Servo drive Axis
Status Category ID Name Timestamp
Information (4) D1.07]02|00125.0 Standstill reached and in standstill window 09.22:07:58.786
Information (4) D1.07)02/00124.0 Standstill reached 09.22:07:58.786
Stop category 0 (4006) D0.18]03|00235.1 Incremental encoder analysis invalid 09.22:08:07.013
o F o 1" LB A AT T e R
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10.3.2

Error Recovery

Master Encoder 2[X3] Cable Failure Errors

Master Encoder 2[X3] cable provides the Actual Position Emulated by Slave.
Typical errors observed when the Master Encoder 2[X3] cable fails are as follows:

Error 00133 Position difference encoder 1 to encoder 2 too large
Error 00235 Incremental encoder analysis invalid

&- o0 x
. s Q 0 CMMTAS_MP_Master X CMMTAS_MP Slave % FESTO
Device State £ ‘ <
- —
Incremental encoder analysis invalid Position difference encoder 1 to encoder 2 too large
D0.18|03]00235.1 D1.07]02]00133.0
Servo drive Axis
Acknowledge All
Status Category 1D Name Timestamp
Information (4) D1.07)02[00125.0 Standstill reached and in standstill window 34.02:49:12.389
Information (4) D1.07)02[00124.0 Standstill reached 34.02:49:12.389
Information (4) D1.07)02[00121.0 Target position reached 34.03:00:00.652
Stop category 2 (64) D1.07)02[00133.0 Position difference encoder 1 to encoder 2 too large 34.03:00:11.675
Information (4) D1.07)02[00122.0 Target velocity reached 34.03:00:11.792
Stop category 0 (4096) D0.18|03]00235.1 Incremental encoder analysis invalid 34.03:00:12.620

£ -

(] x
" A Q @ CMMTAS_MP_Master X CMMTAS_MP Slave X FESTO
~
Device State = ‘ ¢
- -0
Standstill reached and in standstill window
D1.07]02|00125.0
Servo drive Axis
Acknowledge All
Status Category I Name Timestamp
. Information (4) D1.07|02|00125.0 Standstill reached and in standstill window 00.22:11:46.256
. Information (4) D1.07)02/00124.0 Standstill reached 09.22:11:46.256

““r-‘#-‘.'\‘___ ’J*.1JJJHJ#‘M’M'W
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