Application Note

FESTO

CMMT-AS Parallel Axis
Synchronous Position Relative 1

When 2 physical axis of are mechanically connected together by the CMMT-AS-xx
load or other means (examples: gantry system X/X' coupled by a Y-

Axis or 2 x ESBF rods attached), then it is necessary to synchronise

these axis with an electronic alignment (Master to Slave).

This application note discusses the required settings to control the 2 x
parallel linear axis in Synchronous Position Relativel 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-C2-3A-EP-S1 (Slave) V22.0.3.88 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

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

1.1 Recommended Manuals

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-C2_4-3A-EN [ Description
~ | Servo drive - Installation - Assembly - Safety function > 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

0) CMMT-AS Wiring & Installation Safety Function Manual

Description CMMT-AS-51-EN ';‘m Descripljon
"', Safety function - SBC - 331 - 8TO 3

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_8100291g1.pdf
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Components/Software/Firmware used

1.2  Attachments/Dependencies

None
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Components/Software/Firmware used

1.3 Network Topology of the tested systems

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.

1769-L30ERM Settings
IP Address: 192.168.1.119

Subnet:  255.255.255.0

Gateway: 0.0.0.0
-

Allen Bradley
CompactLogix PLC

EtherNet/IP
Linear

EtherNet/IP>

Master
CMMT-AS-xx-EP

PortX19

Subnet:

IP Address: 192.168.1.224
255.255.255.0
Gateway: 0.0.0.0

& PortX18
L 3 IP Address: 192.168.1.223
: Subnet:

255.255.255.0
Gateway: _0.0.0.0
N

Slave
CMMT-AS-xx-EP

PortX19

IP Address: 192.168.1.185
Subnet:  255.255.255.0
Gateway: 0.0.0.0

PortX18

IP Address: 192.168.1.184
Subnet:  255.255.255.0
Gateway: 0.0.0.0
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1783-BMS10CGN/A Stratix 5700
Managed Switch Settings

IP Address: 192.168.1.2

Subnet:  255.255.255.0
Gateway: 0.0.0.0

Port X10
Master
Encoder
Emulation
Cable
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Overview of Required Steps

2 Overview of Required Steps

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

2. Mechanically align the two axis

3. Reference both axis so they have the same absolute position value (perfect electronic alignment)

4. After each power off (examples: after activation of STO or SBC or the CTRL-EN removed), the electronic

alignment of the two axes is required. This is accomplished using the PLC code and Fieldbus to read the
Master axis position and then execute the Slave axis to the same absolute position.

5. After electronic alignment is completed, then the Slave axis executes an Up Synchronisation, Relative 1
command and the axis are then in Synchronisation

6. Itis up to the PLC to monitor the status and positions of both Master and Slave and react if errors or posi-
tion errors are observed.
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Overview of Required Steps

Up synchronisation, "synchronous position, relative 1" mode

Master Slave

Fig. 116: Synchronous position, relative (example)

=
2 -
= Slave position
&
/ / A Master position
: /
1 2 3 L] t
Z
2
£
Slave velocity
’ ||| Master velocity
1 2 3 & t
Fig. 117: Up synchronisation, "synchronous position, relative 1* mode
Caption
1 “Synchronous position, relative 1 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. 640: Legend for up synchronisation, "Synchronous position, relative 1" mode

At position (1), the Sync mode is executed, the virtual master position is set to 0 and the current slave
position (5) is detected. If the virtual master axis reaches the position (2) "Start Sync Pos®, it is up
synchronised to the sum of virtual master position and recorded slave position.

On completion of up synchronisation the slave is relative to the position at which the sync mode
was executed. If synchronisation is completed, the slave reports the status “Slave synchronous™.
Synchronisation must be completed before " Master Sync Pos”.

Between positions (3) and (4), the slave reports the status "Master Sync Pos" reached. If the virtual
master axis exceeds the position (4) "End Sync Pos", the down synchronisation is initiated.
Example: the slave is at 200 mm and the master position at 50 mm, Master Sync Pos = 100 mm

and the sync mode is started (virtual master position = 0). After reaching the position “Master Sync
Pos”, the master position is at 150 mm, the slave at the absclute position of 300 mm and moves
synchronously with the virtual master position.
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3 Project Configuration

3.1

Start a new project

Recent Projects

£ Browse local files

Create New Project

Project Configuration

AUTOMATION SUITE

How do you want to start?

o x

‘ _
FESTO

i Llest Used Project

Open the last used project to continue working

[7] Always perform this action on startup

[ New Project

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

] Always perform this action on startup

Device Scan

Scan for Festo devices in the network without creating a project

[ Always perform this action on startup

Install Device Plug-ins

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

Install CODESYS

CODESYS extension version 2.1.0.278 is installed.

V2,110
Add the 2 x CMMT-xx-xx controllers you have purchased for the application and name them accordingly
AUTOMATION SUITE A - o x
= CMMT.DC 12121 Et.* A Q 0 FESTO
Project
Navigator ‘ ¢ | Topology Editor —_— 100% a2 » ‘ | ‘ Q ‘

CMMT_224_Master

CMMT_185 Slave

reTn o

CMMT_224
_Master

CMMT_185
_Slave

Device Repository

Click Here

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

CMMT-AS-C2-3A-PN-S1 @ Orcter Code

5240814 ATAZ
art Murber

3STPLBIDPFO

Electric Drives

Click Here

< EtherlNet/...

CMMT-AS-C2-3A-
CMMT-AS-C2-11A-P3-EP-ST 5340826
CMMT-AS-C3-11A-P3-EP-51 5340827
CMMT-AS-C4-3A-EP-51 5340825
CMMT-AS-C5-11A-P3-EP-51 5340828

CMMT-AS-C7-11A-P3-EP-51 8133356

Suite ¥2.1.1.1)

CMMT_DC_1 w212 1_EthIP_MasterSlave

Application Note — CMMT-AS Parallel Axis Synchronous Position Relative 1 -1.20
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Master Axis General Setup

4 Master Axis General Setup

4.1

First setup - Start Wizard

AUTOMATION SUITE 4 - o x
= CMMTMP.DC 12417 # Q 0 CElsnpn (NP ki & FESTO
PARAMETERIZATION CONTROL DIAGNOSIS
Click Here
CMMTAS_MP_Master
CRMMT-AS-C4-3A-MP-51 =
Path: 192.168.0.1 OnAEe
A
Parameter pages ‘ < Drive Configuration [: = > ‘ Further Information
Drive Confi t 2 _AS-C4-3A-MP-
[z el el 2 | Click Here CHMT-AS-C4-3A-MP-51
Device Settings .- Start First Setup...
» Fieldbus - Start the first setup wizard, which guides through the most important parameterizi
b Profiles n
Digital 1/0
= Manual Setup...
Analog 110 Close this dialog and start the drive configuration manually. "-_,
Encoder Interface %
b Axis 1
Overview
Operator Unit
Device Details
Parameter List
Support
CMMT_MP_DC_1_v2 4,128 Eth|P_MasterSlave_Linear_A) jider | CMMTAS_MP_Master {Plug-in- CMMT-AS Plug-in ¥24123) |Operator (30} Festo Automation Suite V240442
. . .
4.2 First setup - Drive Configuration
This application considers the maximum range of 175 mm
.
AUTOMATION SUITE K - o x
= CMMTMPDC_ 12417 # Q O MBS o FESTO
(— First setup
= ~ = N\ =
[ =
i th i) ' 2) 3
Drive Configurati... Device Settings Fieldbus Application Data Hardware Switches Homing Method Software Limits
Please Select the Components of Your Drive System 0
1
L] l CMMT-AS-C4-3A-MP-51 Maximum Current  Intermediate Circuit Voltage  Supply Voltage / o
L 8143164 Licenses 1200A 320,00V 120.00 vV
Servo drive
EMMS-AS-55-5-TM Type Holding Brake  Encoder Protocol  Encoder Type  Voltage l =
530111 Servo motor (2) No EnDat 2.1 (2) Multi turn (2) 360.00V m
Motor
L J
/ EGC-70-175-TB-KF-0H-GK AxisSize  Feed Constant | Working Stroke / =
e 556813 70 78.00 mmm/t 175.00 mm u
Axis
i
J EAMM-A-L38-60G Type  Gear Ratio =
: 557978 Axial 11 /o
Mounting Kit
| EMGA-60-P-G5-5A5-55 ‘Gear Ratio =
‘Eﬂa 552189 51 7 0
Gear
Gear Ratio (Total): 5:1

CMMT MP DC 1 v24.128 EthIP MasterSlave Linear | CMMTAS MP_Master {Plug-in: CMMT-AS Plug-in V24.1.23)

Page 12 of 43

[Operator (30)

Festo Automation Suite V240442
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4.3 First setup - Device Settings

Master Axis General Setup

Consider the application Supply Voltage and modify from default if needed

N o x
AUTOMATION SUITE -
= CMMTMPDC1241..* #f Q @ CMMTAS_MP_Master FESTO
(— First setup
[ ] - ] ~ -
i H -
] H i
L] ann +
Drive Configurati... : Device Settings Fieldbus Application Data Hardware Switches Homing Method Software Limits
Enable Servo Drive
Activation via 1/0 and fieldbus (0) -
Supply Voltage
Mains voltage 120,00 ‘ - ‘ v
DC Link
AL 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 Active
CMMT_MP_DC_1_v2.41.28_EthIP_MasterSiave_Linear | CMMTAS_MP_Master (Plug-in- CMMT-AS Plug-in 24133} |Operator (30) Festo Automation Suite V240447
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Master Axis General Setup

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

N o x
AUTOMATION SUITE -
= CMMTMP.DC 14241 #f Q @ CMMTAS_MP_Master FESTO
(— First setup
L] L] | ] ~ -
i H =
] H :
L] ann +
Drive Configurati... Device Settings Fieldbus Application Data Hardware Switches Homing Method Software Limits
| ——— |
Fieldbus Configuration
RTE Configuration (user defined) ‘ EtherNet/IP - ModbusTCP (3] ‘
EtherNet/IP configuration
Telegram selection ‘ Telegram (111) - ‘
Activate DHCP [ Active
IP address ‘ 192 . 1.8 . 1 . 224 ‘
Subnet mask ‘ 255 . 255 . 255 . O ‘
Gateway address ‘ o . 0 . 0 . 0 ‘
CMMT_MP_DC_1_v2.41.28_EthiP_MasterSlave_Linear | CMMTAS_MP_Master {Plug-in- CMMT-AS Plug-in V24133) |Operator 30) Festo Automation Suite V240447
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Master Axis General Setup

4.5 First setup - Application Data

Consider the application design

N o x
AUTOMATION SUITE -
= CMMTMP.DC1v241." #f Q @ CMMTAS_MP_Master FESTO
(— First setup
- ] ~ = ~ Te
" ) =
== i i [rc) D &) 2
Drive Configurati... Device Settings Fieldbus Application Data Hardware Switches Homing Method Software Limits
Application Data
Axis mass 037 kg
Application mass 210 | kg
Total mass 247 kg
Rotation Polarity
Please select the mounting position of the motor (viewed from top):
+ —
I Invert rotation polarity I
CMMT_MP_DC_1_v241.28_ EthlP_MasterSlave Linear | CMMTAS_MP_Master {Plug-in: CMMT-AS Plug-in V24.1.23) |Operatar (30) Festo ion Suite V24,0442

Application Note — CMMT-AS Parallel Axis Synchronous Position Relative 1 -1.20 Page 15 of 43



Page 16 of 43

Master Axis General Setup

4.6 First setup - Hardware switches
___ AUTOMATION SUITE & - o x
= CMMTMP DC 1 v241..~ #» Q 9 CAIAMESA TP [Skmtar FESTO
(— First setup
'I. ARER + €

Drive Configurati... Device Settings Fieldbus

Hardware Switches

Reference switch configuration

Limit switches configuration

CMMT_MP_DC_1_v24.1.28_EthlP_MasterSlave_Linear | CMMTAS_MP_Master (Plug-in: CMMT-AS Plug-in V24.1.23)

Application Data

Hardware Switches

Homing Method

Deactivated (0] -

Mot used (1) -

[Operator (20)

Software Limits

Finish

Festo Automation Suite V2.4.0442

4.7 First setup - Homing Method

The simplest Homing method is current 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.
In this example, the Negative stop was used to have the Master offset from mechanical end of stroke, then the

Slave Axis would be aligned to its physical zero later.

. o x
AUTOMATION SUITE ’ -
= CMMTMP.DC 13241 f Q @ SIS PR E FESTO
6 First setup
L] - [ ] ~ -
=«
]
L] L 1] ] +
Drive Configurati... Device Settings Fieldbus Application Data Hardware Switches Homing Method Software Limits
Homing Method
- +
|||\||||||||||||||||||||||||||\|||\|||
Method Megative stop (-17) £— -
Meminal current limit value scaling factor 0.30
Move to axis zero point after homing
CMMT_MP_DC_1_v2.4.1.28_FthlP_MasterSlave_linear | CMMTAS_MP_Master {Plug-in: CMMT-AS Plug-in V24.1.23) {Operator {30) Festo A ion Suite V2.4.0442
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Master Axis General Setup

4.8 First setup - Software Limits

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.

K - o0 x

AUTOMATION SUITE
= CMMTMP_DC_1 w241, A Q 9 CHRE P s o3 FESTO

@ First setup

o i th [\ T B | oz

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

I Warking Stroke: 175.00 mm I

Usable stroke: 175.00 mm

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

Software Limits
/ Axis zero point offset ‘ 3.00 ‘ mm
Software limit positions active Active
|- | Megative software limit position ‘ -3.00 ‘ mm
E‘ Puositive software limit position ‘ 172.00 ‘ mm
BBCk
CMMT_MP_DC_1_v2 41.28_FthiP_MasterSlave_Linear | CMMTAS_MP._Master {Plug-in: CMMT-AS Plug-in V24.133) |Operator 320 Festo Automation Suite V240442
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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 4 - o x
=  CMMTMP DC 1 v241..* # Q e CMMTAS_MP_Master X FESTO
PARAMETERIZATION CONTROL DIAGMNOSIS Click Here
CMMTAS_MP_Master
CMIMT-AS-C4-3A-MP-51 _
Eay
Parameter pages ‘ < Drive Configuration = > ‘ Further Information
Drive Configuration CIMMT-AS-C4-24-MP-51
Please Select the Components of Your Drive System i ]
Device Settings
» Fieldbus _* :
b i
v Profiles [1] F l CMMT-AS-C4-3A-MP-S1 | "{f
L 8143164  Licenses ‘
CiA 402 Servo drive ﬁ
« PROFldrive H =
Factor Group E
EMMS-AS-55-5-TM .
Telegram [1] 550111 f [i]
Motor Overview
AC4 (PROFldrive) [1]
Device Details

Extended Process Data

. ] Support
Digital 10 25 EGC70-175-TB-KFOH-GK | 5
e 536813

=
Analog /0 - o
nalo
9 Axis
Encoder Interface
» Axis
#
: i EAMM-A-138-60G T e
Operator Unit . ss7072 A f [}
Pararneter List [1] Mounting Kit

‘frm’_‘_'ﬂww*.,fhjﬁw\w)w

__ AUTOMATION SUITE A - 0 x
= CMMT_MP_DC_1v241..* # Q e CMMTAS_MP_Master X FESTO
(— Correct parameters
Click Here [}
(] ‘ Mame ‘ Actual value ‘ ‘ Recommended value ‘ Unit
[w] P1.11280701.0.0 Base value veloci 3.136315 L] 3.136301 m/s
ity

B aondl PN B it B BN it o Bl o D o it

Click Here

Festo Automnation Suite V240442

01
Cancel

CMMT_MP_DC_1_v2 41.28_FthIP_MasterSlave_linear_j jide | CMMTAS_MP_Master {Plug-in- CMMT-AS Plug-in V2.4123) {Opesator (30)
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410 Setup Complete

Master axis general configuration is now complete.

Master Axis General Setup

AUTOMATION SUITE
=  CMMTMP_DC_1v24.1..*

# QA @

CMMTAS_MP_Master X

FESTO

PARAMETERIZATION

CONTROL

DIAGNOSIS

CMMTAS_MP_Master
CMMT-AS-C4-34-MP-51
Path: 192,168.1.223

Control Powerstage Stop

Store on Device Reinitialize

Load Factory Settings Restart Device

Parameter pages

Drive Configuration

= b3 | Further Information

Drive Configuration
Device Settings
~ Fieldbus
Corfiguration
EtherCAT
PROFINET
EtherMet/IP
~ Profiles
CiAd02
~ PROFIdrive
Factor Group
Telegram
ACA (PROFldrive)
Extended Process Data
Digital 1/O
Analog /0
Encoder Interface
v s
Motor
Gearbox
Ais
Record Table
Monitoring Functions
Closed Loop
Autte Tuning
Vibration Compensation
Feed Forward Contral
¥ Position Trigger

» Touch Probe

Please Select the Components of Your Drive System

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

CMMT-AS-C4-3A-MP-51 Maximum Current  Intermediate Crcut Voltage.  Supply Voltz | @
BU3I64 Licenses 12004 2000V
Servo drive
EMMS-AS-55-5-TM Type Holding Brake EcoderType | 5 o
550111 Servomotor (2) Mo Mukti tumn (2) m
Overview
Device Details
] Support
2 EGC-70-175-TB-KF-0H-GK AxisSize  Feed Constant 7 &
Eo 556813 ) 7,00 mm/r m
fis
& EAMM-A-138-60G Type  Gear Ratio .
/ 557978 fdal 121 /o
Mounting Kit
4 EMGA-60-P-G5-5A5-55 Gear Ratio .
“153 552189 51 /W
Gear

Mo gear configured

Gear

No gear configured

Gear

Gear Ratio (Total): 5:1

CMMT_MP_DC_1.v2 4128 Fthl P_MasterSiave.Linear | CMMTAS M

_Master (Plug-in: CMMT-AS Plug-in V2.4123) [Operatar 30}

Festo Automation Suite V240442
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Master Axis Changes Required for Parallel Axis

5 Master Axis Changes Required for Parallel Axis

5.1 Encoder Interface
AUTOMATION SUITE
= Gmipre L #f Q O CMMTAS_MP_Master X
PARAMETERIZATION CONTROL DIAGNOSIS

CMMTAS_MP_Master

CMMT-AS-C4-3A-MP-S1 )
Path: 192.168.1.223 Cenp=a

Parameter pages < Encoder Interface
Drive Configuration
Feed Constant
Device Settings
X Note for use in Slave
+ Fieldbus Encoder interface 1 J 78.00 I mm/r
Configuration Encoder interface 2 (user P
defined) b 1000.00 | mm/r
EtherCAT
PROFINET
EtherNet/IP DEFAULT CHANGES
~ Profiles .
Selection of sync mede Master (0) - Master (0} - P0.5812
CiA 402
Encoder emulation source 3 Encoder 1 (0) - Encoder 1 (0) hd P1.581
~ PROFldrive
Factor Group Activate encoder emulation output v| Active v| Active P1.583
Telegram Deactivate encoder emulation .
: during heming ¥] Active | Active P1.8421
AC4 (PROFldrive)
Increments per revolution b 4096 I 16383 I P1.586
Extended Process Data
. ) Offset position 0.00 | mm 0.00 | mm P1.586846
Digital I/0
A P Activation counting direction . .
Analog /O reversal i Active Active P1.586847
Encoder Interface I
b Axis
Operator Unit
Parameter List
CMMT_MP_DC_1_v2 4.1.28_EthIP_MasterSiave_Linear | CMMTAS_MP_Master (Plug-in: CMMT-AS Plug-in ¥2.4123) |Operator {30)

P1.581 Encoder Emulation Source

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

Encoder 2 (1) refers to the Secondary encoder at connection X3

Setpoint position (2), less noise is observed on the Slave, however the slave doesn't follow when Master is disa-
bled because no setpoint is changed.

P1.583 Activate Encoder Emulation

Encoder 1 (0) refers to the X10 encoder connection.

When this has been chosen, regardless of the presence of the cable connection, the top LED is active solid
green.

Turning this on allows Encoder Emulation by the Master.

P1.8421.0.0 Deactivate Encoder Emulation During Homing
The state of this is irrelevant because the Master and Slave axis both have Multi-Turn Absolute Encoders and
once homed are not homed gain.

P1.586 Increments per revolution

16383 Increments per revolution allows for better tuning when in Synchronisation (The greater the selected
value the lower the resulting noise on the connected slave axes).

A Caution

e The same resolution per revolution should be set in the Master and slave drive.
e DO NOT USE THE VALUE "16384" (only allowed in Master on older software versions)
See note for Slave axis parameter P0.10040.2.0 Increments per revolution
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Master Axis Changes Required for Parallel Axis

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

= oumroc el 2 s #“ Q 0 | CMMT_224 Master % CMMT_185_Slave X

i

A Q O ‘ CMMT_224 Master %

4
€
PARAMETERISATION CONTROL DIAGNOSIS 4 CONTROL DIAGNOSIS
CMMT_224 Master Plug-in Enabled Plug-in Enabled (u) =y »7 Storeonde
° ;"‘(""“"T'“S'C“"EP'S‘ Disconnect pLC Disabled Disconnect pLC Disabled :
ath:
Connected Control Powerstage Stoy Control Powerstage Stop Acknowledge all B Loed facton
4
Parameter pages < | Encoder interface Encoder interface
Drive configuration X10 X10
Device settings
Selection of sync mode Master (0} - Selection of sync mede Slave (1) e
b Fieldbus
Digital 1/O Encoder emulation source 3| Encoder1 (0) - Encoder selection 3 | Incremental (4) -
Analogue /O Activate encoder emulation output Active Active encoder Incremental (4)
Encoder interface
Deactivate encoder emulation during ative Absolute position 102583323 mm
homing
- Axis1 °
Invert encoder signal x
Motor Increments per revolution 3 16380 Filter time constant s

P1.1171.02 (BOOL)
EtherNet/IP:  PNU 112882 (Boolean)

Gearbox Offset position Invert encoder signal [ Active

i
Activation counting direction reversal  (j [ ] Active X

Record table

mm

MAAALAAAAAAAAA NN

Resolution incrfrev

Determines whether the encoder signal
shall be inverted.
Activate of position correction when

zere pulse 5 [ Active Dot

Monitaring functions

Closed loop Last saved

b DEED L DDDLLDLDLDLDIDDLSDDISS "L LLLLLLLLPLLLLLLLLLsrs
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Master Axis Changes Required for Parallel Axis

5.2 Record Table

To allow testing of the Synchronisation, the Record table should have 2 reciprocating moves added as shown.

a3
AUTOMATION SUITE y - o x
CMMT_MP_DC 1 v2.4.1..% ‘ Q e CMMTAS_MP_Master X FESTU

PARAMETERIZATION CONTROL DIAGNOSIS
CMMTAS_MP_Master
:
Start First Setup...
Parameter pages < | Record table i Delete all =
Drive Configuration
Device Settings
Record type  Type Target position  Profile velocity  Acceleration  Deceleration  Jerk End velocity =
» Fieldbus > 1 ApsPos0 : N y | ¢ 7 0
osition (5)  Positioning absolute (0} 0.00 mm 040m/s 5.00 m/s 5.00 m/s’ 150.00m/s®  0.00 mfs
> Profiles Conit
ion =
N 2 Untitled Z o
Digital /0 Target position reached (1)
Analog 1/0 5 2 Abspos 10 Recordtype  Type Target position  Profile velocity A{(elerazttion nuelerjtian Jerk . End velocity > & 7 &
Encoder Interface Paosition (5) Positioning absolute (0) 1500.00 mm 040 m/s 5.00 my/s° 5.00 mys’ 150.00 mys’ 0.00 m/s
~  Axis Conditi =
fuis 1 N 1 Untitled on / 1
Target position reached (1)
Motor New record set x
Gearbox
Number 2 Name | Abs Pos 1500
Axis
4 Mation task Positien (3)
ord Table
Monitering Functions I - Positior  ~
Closed Loop Target position 150000 | mm
Auto Tuning
Profile velocity 040 | m/s
Vibration Compensation
Accelerati 3
Feed Forward Control ceserstion 500 | i
»  Position Trigger Deceleration 500 | m/s*
+ Touch Probe Jetk 5000 | vt
Master/Slave
End velocity 000 | m/s
Jog Made
Operator Unit
Pararmeter List

Page 22 of 43 Application Note — CMMT-AS Parallel Axis Synchronous Position Relative 1 —1.20



6 Slave Axis General Setup

6.1 First setup - Start Wizard

Slave Axis General Setup

I Click Here i

CMMTAS-EP_Slave
CMMT-A5-C2-34-EP-51
Path: 192.168.0.1 £\

Connect

AUTOMATION SUITE 4 - o x
= [etp———— A Q @ CMMTAS_MP_Master X CMMTAS-EP Slave X FESTO
PARAMETERIZATION CONTROL DIAGNOSIS

Parameter pages | < Drive Configuration » | Further Information
Drive Configuration rCIIck Here ] CMMT-AS-C2-3A-EP-51
Device Settings a .- Start First Setup...
» Fieldbus T Startthefirst setup wizard, which guides through the most important parameterization steps. %
il
Digital 1/0 ‘?{f ]
Analog /0 n
® Manual Setup... H
Encader Interface [ 1] Close this dialog and start the drive configuration manually. i
b Axis B %
Operater Unit
Overview
Parameter List E
Device Details
Support
CMMT_MP_DC_1_v2 4 1.38_FthIP_MasterSiave _linear. | CMMTAS-EP_Slave {Plug-in: CMMT-AS Plug-in V24.123} |Operatar 30} Festo Automation Suite V24,0442
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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 of the higher order PLC
(Programmable Logic Controller).

Q
AUTOMATION SUITE &£ - 0 x
=  CMMTMP_DC1.241... ) Q e CMMTAS-EP Slave X FESTO
(— First setup
] ~ = + Te
Drive Configurati.., Device Settings Application Data Hardware Switches Homing Method Software Limits
Please Select the Components of Your Drive System 0
5
L CMMT-AS-C2-3A-EP-51 Maximum Current  Intermediate Circuit Voltage  Supply Voltage Vi o
kS 5340824 6.00A 320.00V 120.00V
Servo drive
¥
%- g EMMT-AS-60-5-L5-RMB Type Holding Brake  Encoder Protocol  Encoder Type  Voltage ,, o
Y 5242199 Servo motor (2)  Yes EnDat 2.2 (5) PAulti turn (2) 325.00 v m
Motor
" #
-
s EGC-70-200-TB-KF-0H-GK Axis Size  Feed Constant | Working Stroke ’ =n
e 536813 70 78.00 mm/r 200.00 mm o
Axis
-
f EAMM-A-L38-60H Type  Gear Ratio 7 0
1436610 Axial 131 m
Meunting Kit
‘g‘ EMGA-60-P-G5-EAS-60 Gear Ratio =
o 2297687 51 /7 @
Gear
CMMT_MP_DC_1_v24.1.28_EthIP_MasterSlave_Linear | CMMTAS-EP_Slave (Plug-in- CMMT-AS Plug-in V2.41.23) Operator (30) Festo Automation Suite V240442
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6.3

First setup - Device Settings

Slave Axis General Setup

Consider the IP Address and Supply Voltage and be certain that Telegram 111 is selected

A - O x
AUTOMATION SUITE
==  CMMTMP_DC1.v24.1.., # Q e CMMTAS-EP Slave X FESTO
(— First setup
' = -
: i B
! , : s
Drive Configurati... Device Settings Application Data Hardware Switches || Homing Method Software Limits
Enable Servo Drive Supply Voltage
Activation via 170 and fieldbus (0) - Mains voltage 12000 | = [V
DC Link Configuration
A\ Warning Telegram selection ‘ Telegram (111} - |
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. Activate DHCP [7] Active
Rapid discharge Active IP address ‘ 182 . 168 . 1 185 |
Subnet mask ‘ 255 255 255 0 |
Gateway address ‘ 0 0 0 0 |
CMMT_MP_DC_1_v2 4128 _FthIP_MasterSlave_Linear | CMMTAS-EP_Slave [Plug-in: CMMT-AS Plug-in V2.4123) |Operatar 30) Festo Automation Suite V24.0442
. . .
6.4 First setup - Application Data
Consider the application design.
»
AUTOMATION SUITE X = @ =
==  CMMTMP_DC_1_v24.1... * Q e CMMTAS-EP Slave X FESTO
(— First setup
N ] ~ =3
=€
! . s
Drive Configurati.., Device Settings Application Data Hardware Switches Homing Method Software Limits
Application Data
Axis mass 037 kg
Application mass I| 010 (fkg
Total mass 047 kg
Rotation Polarity
Please select the mounting position of the motor (viewed from top):
- +
CMMT_MP_DC_1_v2.4.1.25_EthIP_MasterSiave_Linsar | CMMTAS-EP Slave [Plug-in: CMMT-AS Plug-in V24.1.23) |Operator (30) Festo Automation Suite V24.0.442
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Slave Axis General Setup

6.5

First setup - Hardware switches

AUTOMATION SUITE
CMMT_MP_DC_1_v2.4.1....

A Q O
&«

First setup

Drive Configurati.., Device Settings

Hardware Switches

Reference switch configuration

Limit switches configuration

CMMTAS-EP_Slave x

CMMT_MP_DC 1 v241.28 EthlP_ MasterSlave Linear | CMMTAS-EP_Slave [Plug-in: CMMT-AS Plug-in ¥2.4.123)

~ i -

4+

Homing Method

Application Data Hardware Switches

Deactivated (0)

Mot used (1)

Back

Operator 30)

A - O x
FESTO
B
Software Limits

Festo Automation Suite V2.4.0442

6.6

First setup - Homing Method

The simplest Homing method is current position (37) and the Move to Axis zero point after homing should be un-
checked/disabled. These settings allow the axis to reference and store the offset in the current position without

any movement.

AUTOMATION SUITE
CMMT_MP_DC_1_v2.4.1...

# QA O

(— First setup
" L]
]
L]
Drive Configurati... Device Settings
Homing Method
Method

MNominal current limit value scaling factor

Move to axis zero point after homing

CMMTAS-EP Slave x

CMMT_MP_DC_1_v2 4128 EthIP_MasterSlave Linear | CMMTAS-EP_Slzve [Plug-in: CMMT-AS Plug-in V24.1.23)

Application Data Hardware Switches

Homing Method

‘E|IIII|HH|IIIIII|IHI|HII|I-I‘I-\|

4

Current position (37)

Back

Operator 30)

' o x
FESTO
o
Software Limits
030

Festo Automation Suite V2.4.0442
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Slave Axis General Setup

6.7 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 active (default) in this step.

The default values for negative/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”).

A - O x
AUTOMATION SUITE
= CMMTMP.DC_1.2.41.. # Q 0 CMMTAS-EP Slave X FESTO
(— First setup
. = . &
i -«
. + i
Drive Configurati.., Device Settings Application Data Hardware Switches Homing Method Software Limits
e——
. [ ] 20 30 40 5 60 70 80 90 100 110 120 130 140 150 160 170 180 190 .
‘IIII\\I\\IIIIIIIIIIIIIIII\\I\\IIIIIIIIII
Software Limits
) Axis zero point offset 0.00 |fmm
Software limit positions active Active
I:‘ Negative software limit position | -3.00 | mm
B Positive software limit position | 147.00 | mm
CMMT_MP_DC_1.v24.1.28 FthIP_MasterSlave. Linear | CMMTAS-EP_Slave [Plug-in: CMMT-AS Plug-in V2.41.23) |Operator 30y Festo Automation Suite V240442
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Slave Axis General Setup

6.8 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.

.
AUTOMATICN SUITE I3 - @ =
= CMMTDC_1.v2214 t.. # Q e CMMT_224 Slave * FESTO
PARAMETERISATION CONTROL DIAGNOSIS | Cllck Here 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 H#HO=E @ > ‘ Further information
Drive configuration CMMT-AS-C4-3A-EP-S1
Please select the components of your drive system i ]
Device settings
~ Fieldbus ﬁ-‘f
Interface [ l CMMT-AS-C4-2A-EP-S1 Maximum current  Intermediate circuit voltage  Supply voltage o
» 53340825 Licenses 12004 32000V 12000V
Extended process data Servo diive
Digital IO
Analogue /0 ¥
&(f EMMT-AS-60-5-LS-RMB Type Holding brake  Encoder protocol  Encodertype  Voltage 78
Encoder interface 5242199 Servo motor (2)  Yes EnDat 2.2 (3) Multi turn (2) 32500V o
Motor Overview
[
Support
Operator unit
-
Parameter list M EGC-70-220-TB-KF-0H-GK Axissize  Feed constant  Working stroke ;B
1 Ll 356813 78.00 mm/r 220.00 mm o
P DD NAD LD ULLDLLDELLPLLELDELD DD L DELDLDELDIPELDELLDPOLDDPLDDPOLSDILIS
AUTOMATION SUITE . = B =
= CMMT.DC112214 Et., #“ Q 9 CRIE 2ot b x (¥ FESTO
(— Correct parameters
Click Here 5
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... -10000000000000000000000000000000000000.00 L] -0.5472 Mm
P1.853.0.0 Upper limit value torque (close... 10000000000000000000000000000000000000.00 L 0.3472 Nm
P1.834.0.0 Lower limit value active current... = 00 L] -320 Amms
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 li... 5671367 00 L 10000 mfs®
P1.1306.0.0 Upper limit value deceleration [i... 567136 00 L] 100.00 m/s®
P1.1310.00 Limit value velocity limit negati... -567136 00 L] -16.66667 mis
P1.103113.0.0 Torque positive limit value 1.00 L] 05472 Nm
P1.103113.1.0 Torque positive limit value 1.00 L] 0.53472 MNm
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 Nm
Click Here
14114
> Cancel
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6.9 Setup Complete

Slave Axis General Setup

Slave axis general configuration is now complete.

5
AUTOMATION SUITE L
== CMMTMP_DC_1v24.1...% A Q o CMMTAS-EP_Slave FESTO
PARAMETERIZATION CONTROL DIAGNOSIS
CMMTAS-EP_Slave Store on Device Reinitialize
CMMT-AS-C2-3A-EP-51 et
Path: 192.168,1,184 nnes .
Control Powerstage Stop Acknowledge All Load Factory Settings Restart Device
~
Parameter pages | < | Drive Configuration (== | Further Information
Drive Configuration CMMT-AS-C2-3A-EP-51
Please Select the Components of Your Drive System [ ]
Device Settings
= Fieldbus
7§
Configuration [l ! CMMT-AS-C2-3A-EP-S1 Maximum Current  Intermediate Gircuit Voltage ~ Supply Voltage 7 @
L 5340824 Licenses 6.00 A 32000V 12000V
Interfsce Servo drive
Extended Process...
Digital 1/O }
v EMMT-AS-60-5-LS-RMB Type Holding Brake  Encoder Protocol  Encoder Type  Voltage 7 &
Analeg |/0 5242199 Servamotor (2)  Yes EnDat 2.2 (5) Multi turn () 325,00V m
Overview
Encoder Interface Motor
Device Details
o Axisi
l Support
Operater Unit 2 EGC-70-200-TB-KF-0H-GK AxisSize Feed Constant  Working Stroke 7 &
e 556813 70 78.00 mm/r 200.00 mm m
Parameter List
Axis
EAMM-A-L38-60H Type  GearRatio 7 &
1456610 fal 11 m
EMGA-60-P-G5-EAS-60 ‘Gear Ratio -
2207687 51 .
Gear
CMMT_MP_DC1.v2 4.1 25_Eth1p_MasterSiave,Linear | CMMTAS-EP_Siave (Plug-in: CMMT-AS Plug-in VZA123) [Operator 30} Festo Automation Sufle VZADALZ
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Slave Axis Changes Required for Parallel Axis

7 Slave Axis Changes Required for Parallel Axis

7.1 Encoder Interface
AUTOMATION SUITE ‘_ - o x
PARAMETERIZATION CONTROL DIAGNOSIS

CMMTAS-EP_Slave

CMMT-AS-C2-3A-EP-51
S

Parameter pages < | Encoder Interface | =

Drive Configuration

[
]

Device Settings Feed Constant
DEFAULT CHANGES The feed constant for
* Fieldbus Encoder interface 3 (X10)
Encoder interface 1 7 7200 | mm/r Encoder interface 1 Y 7800 | mm/r must match the feed
Configuration constant of the Master
Encoder interface 2 (user / Encoder interface 2 (user Encoder interface 1 (X2)
Interface defined) 4 100000 [ At ned) 3 100000 | mge
Extended Process.. Encoder interface 3 (user p
defined) 4 7200 | mm/r 164
Digital /0
Analog 10 X10
Encoder Interface
e 1 Selection of sync mode Master (0) - Selection of sync mode 1 Slave (1) - P0.5812.0
> Axis .
Motar Encoder emulation source J Encoder 1(0) - Encoder selection 2 Incremental (4) - PO.11616.2
Gearbox . . -
Activate encoder emulation output ] Active P0.11617.2
s
Deactivate encoder emulation 1 Active 0.00 P0.11601.2
Record Table during homing
Monitoring Functi... Increments per revolution b 4096 Filter time constant 0.001 | s P0.11618.2
Closed Loop Offset position 0.00 | mm Invert encoder signal S Active P1.1171.0.2

Auto Tuning Activation counting direction

b Active Resolution 3 16383 | incrirev P0.10040.2
Vibration Compe... -

reversal

Feed Forward Con..,

Hin,

164
The feed constant for Encoder interface 3 [X10] must match the Master feed constant.
Here we tell the controller how to convert the increments per revolution after the gear into position units.

P0.5812 Selection of Sync Mode
Here we configure as Slave(1) for obvious reasons.

P0.11616.2.0 Encoder selection
The Master X10 port emulates an Incremental Encoder so this is selected here.

A Caution

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.

P0.10040.2.0 Increments per revolution
16383 Increments per revolution allows for better tuning when in Synchronisation.

A Caution

e The same resolution per revolution should be set in the Master and slave drive!

e DO NOT USE THE VALUE "16384" for parameter P0.10040.2.0 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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Slave Axis Changes Required for Parallel Axis

7.2 Record Table

The Record Table needs to have the shown Gear In Synchronous Position Relative 1 mode added.
This will be used to place the Slave axis in synchronisation when desired.

AUTOMATION SUITE

‘ a x
= CMMT MP_DC_1 v2.41..% ‘ Q e CMMTAS-EP_Slave X

PARAMETERIZATION CONTROL DIAGNOSIS

CMMTAS-EP_Slave

= Store on Device Reinitialize
Path: 192.168.1.184 —_—

Control Powerstage Stop Acknowledge Al

Load Factory Settings Restart Device
~

Parameter pages | < | Record Table M Delete All

Diive Configuration

Device Settings

Record ‘Gear In Mode ‘Gear Out Mode ~ Offset .

+ Fieldb 1 GearinRelative pe y | & 7 T

ieldbus GearInfout 35)  Synchronous Position Relative 1(2)  Stop (0) 0.00 mm

Configuration

Mew Record Set Edit Record Set

Interface
Number GearIn Relative 1 | | Number 1 Narme | Gear In Relative
Extended Process..
Digital 1/0 4 Record Type Motion task b 4 Motion task Gear Infout (35)
Analog /0

Analogue velocity (22)

Gear Qut Mode Stop (0) 4

Encoder Interface

Analogue torque (23)

- s
Meoter
Torque with holding brake (25)
Gearbox
Ais Homing (3)
Record Table Moving to fixed stop (32)

Monitoring Functi.. Move to fixed stop parameter (33)

Closed Laop Gear In/out (35)

Auto Tuning Set Master Position Gear In/Out (36)
Vibration Compe... Brake test (34)

Click Here
Feed Forward Con..

A ord set

CMMT_MP_DC_1.v2 4128_Eth|P_MzsterSiave_Linear | CMMTAS-EP_Sizve (Plug-in- CMMT-AS Plug-in V241.23)

Festo Automation Suie V240442
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Slave Axis Changes Required for Parallel Axis

.
7.3 Parameter List
)
___ AUTOMATION SUITE A - O x
= CMMTMP_DC124.1..7 # Q 9 GRS R & FESTOD
PARAMETERIZATION CONTROL DIAGNOSIS
~
Parameter pages < | Parameter List & ¥ [x iwms =
Drive Configuration D ¥ | Name ¥ | Value ¥ Unit L 4 L 4
Device Settings I v JAxis1/Hardware limit switch monitoring group[0] (17) 3 DEFAULT CHANGES
b Fieldbus -
PLIDT116.0.0 Activation of hardware limit switch monitoring 7] Active
Digital 1/0
Analog /0

Encoder Interface
» Axis1
Operator Unit

Parameter List I

I D R R N e R Y ¥ Y PN el | e f e |

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

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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7.4

Master/Slave

Slave Axis Changes Required for Parallel Axis

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 3 [X10] (3) needs to be selected so the Slave considers this as the Virtual Master Position.

.
AUTOMATION SUITE & - 0o
= Grmse et A Q @ CMMTAS-EP Slave % FESTO
PARAMETERIZATION CONTROL DIAGNOSIS
CMMTAS-EP Slave
Parameter pages < | Master/Slave = =
Drive C
I Prepared Values I
Device Settings
» Fieldbus
Digital /0 General Parameters Gear In Tolerance
Analog /0
Enceder Interface Source selection Inactive (0) - P1.85618 Tolerance Position 1950 | mm P1.85608
M Gear Out Target pesition 000 | mm P1.85617 Tolerance Velocity 0.006500001 | m/s P1.85609
Motor
Inactive (0 P1.85607
Gearbox
Axis DEFAULT
Record Table Position Diagram
Menitoring Functi... § Gear In Sync Gear Out
Closed Loop 4
@ /s B
Auto Tuning H v 010 |mis  P1.85604
@
Vibration Compe... a 300 |my/st P1:85605
Feed Forward C v 010 |m/s P1.85614
eed Forward Con... Master MUST be . N
In this range when i 100000 |m/s P1.85606
»  Position Trigger Slave requests a 300 |m/# P1.85615
Gear In else P1.85641
» Touch Probe Result = Fail i 100000 |m/s  P1.85616
Master/Slave I
P1.85653
Jog Mode
Operator Unit
Start sync pos. Master sync pos. End sync pos. Master stop pos. [Miasterbis pos.
Parameter List
000 |mm P1.85603 000 |mm P1.85602 000 |mm P1.85610 000 |mm P1.85619 000 mm P1.85661
User Manual start Destination when start Destination which
Details —1—> up i up i Down Synchronisation Down Synchronisation
Pg#581 Must be Completed Must be Completed
(Start Synchronisation Phase) (End of Synchronisation)

Festo Automation Sufts VZA0AAD

Encader Interface

Source selection

Encoder interface 3[X10] (3)  ~ P1.85618

Tolerance Position

CMT_MP_DC_1 V24128 EthIP_Mastrsiave Linar | CVINTASIEP Siave {Plog-in- CMIVT-A Plug-in V24123) Operetor (30}
.

___ AUTOMATION SUITE & - 0 x

== CMMTMP_DC_1241.... #* Q e EHME LS FESTO
PARAMETERIZATION CONTROL DIAGNOSIS
~

Parameter pages < | Master/Slave = | =

Drive Configuration

Prepared Values

Device Settings
b Fieldbus

Digital /0 General Parameters Gear In Tolerance

Analog 110

200 | mm P1-85608
002 | mss P1.85609

Details —
Pg#581

[ Up Synchronisation

Up Synchronisation
Must be Completed

- Axis1 Gear Out Target position 000 | mm P1.85617 Tolerance Velocity
Mater
Inactive (0 P1.85607
Gearbox
s CHANGES
Record Table Position Diagram
Menitoring Functi.. g GearIn Sync Gear Out
Closed Loop H
. P1.85604
g y
Auto Tuning 3 v 040 fm/s
@
Vibration Compe... a 300 fmiz  P1.85605
. P1.85614
040 |
Feed Forward Con. Master MUST be 2 P1.85606 v ™
in this range when 1000.00 | m/s’
b Position Trigger Slave requests a 200 fmss P1.85615
Gearn else P1.85641
Result - Fail
» Touch Probe i 100000 |mps  P1:85616
Master/Slave
P1.85653
Jog Mode
Operator Unit
Start sync pos. Master sync pos. End sync pos. Master stop pos. [Master axis pos.
Parameter List
I 100 I"‘m P1.85603 I 190,00 Imm P1.85602 I 193.00 Imm P1.85610 I 197.00 I"‘m P1.85619 [0y mm P1.85661
User Manual start Destination when start Destination which

Down Synchronisation Down Synchronisation

Must be Completed

(Start Synchronisation Phase)

(End of Synchronisation)

foperator (30)

CMMT_MP_DC_1_241.28_EhIP_MsscerSiave_Linear | CMMTAS-EP_Siave (Plug-in: CHIMT-A5 Plug-in ¥241.23)
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Commissioning Steps

8 Commissioning Steps

8.1 Download both axis configurations

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

g
___ AUTOMATION SUITE & - o x
= [ #f#: Q @ CMMTAS MP_Master X |  CMMTAS-EPSlave X FESTO

PARAMETERIZATION CONTROL DIAGNOSIS
CMMT-A5- .
Path: 192,168.1.223 Comnect S S -
) ) ) ) 2
x
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.
D Name Value in project Unit | Valucon device Unit Connected Device
Identify
P0.902.0.0 Device name CMMTAS_MP_Master CMMTAS_MP_Linear_M
Device Name CMMTAS_MP_Linear_Ma
PO.I2001.10 1P address 3232236000 0 Device Type CMMT-AS-C4-3A-MP-5
PO1200210  Subnetmask 14204967040 0 P-Address 1921681223
Product key BOBL3Q13/D9
P1.1813.041 Record table field 2 1650000000 1700000000 ol
ug-in version 24123
m Firmware version V031.0.7.10_Release
Wite to Device ;N Read from device Cancel
B
___ AUTOMATION SUITE & - 0 x
= o ieasis A Q @ CMMTAS_MP_Master X CMMTAS-EP_Slave FESTO
PARAMETERIZATION CONTROL DIAGNOSIS
CMMTAS-H D
CMIMT-AS-C .
Path: 192.188.1,124 Comect Y
~
x
o Parameter synchronisation
The following parameters mismatch, Please choose whether you want to transfer the parameters from the project ta the device or vice versa.
D Name Value in project Unit | Value on device Unit Connected Device
Identify
P0.241.0.0 Trigger type Data trigger (1) Recerd immediately (0}
Device Name CMMTAS_EP_185._Linear
P0.557.0.0 Trace delay 1715 2002 Device Type CMMT-AS-C2-3A-EP-51
P0.558.0.0 Recording length 2287 2000 P-Address 192168.1.184
Product key 357PPSBDGAY
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
JURPREF S SN S S e S S SRy i L Y
b 20200 Uata Jtrace dai. /
P0.5812.0.0 Selection of sync mode Slave (1) Master (0)
‘Write to Device b\\ Read from device Cancel
. .
8.2 Store both axis configurations
B
___ AUTOMATION SUITE & - 0 o x
= o ieasis A Q @ CMMTAS_MP_Master X CMMTAS-EP Slave X FESTO
PARAMETERIZATION CONTROL DIAGNOSIS m
CMMTAS_MP_Master Plug-in =y »7 " Store on Device }
Disconnect pLC . s
Control stage Stop Acknowledge All [ LoadFactorySettings (= Restort Device
~
g
___ AUTOMATION SUITE & - o o x
= CMMTMP_DC_1v2.41.% # Q 0 CMMTAS_MP_Master X FESTO
PARAMETERIZATION CONTROL DIAGNOSIS
CMMTAS-EP_Slave Plug-in - JF Rei
CMMIT-AS-C2-3A-EP-51 pLC =V
Pl It Disconnect
Frror Control Powerstage Acknowledge All ] LosdFactorySettings  (*  Restart Device
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8.3 Master and Slave X10 physical connection
Confirm X10 connectors on the Master and Slave are physically connected

A Caution

o There is no physical wire break detection on the Slave and so monitoring position error in the
PLC (Programmable Logic Controller) is required for error recovery.

Application Note — CMMT-AS Parallel Axis Synchronous Position Relative 1 -1.20 Page 35 of 43



Commissioning Steps

8.4 Hardware Control Enable Cross-Wiring

As mentioned in the Caution note above, the X10 EtherNet cable has no physical wire break detection in the
Master or Slave controller software.

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 Incase 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. If it cannot be guaranteed, cross-wiring is also rec-
ommended for the Slave.

8.4.1 Wiring 10 (Inputs/Outputs) Connector Function

X1A X1C
#sT0-4) XA12 @ X1A24 (RDY-CT)  (GND) X1C.5 —= X1C.10 (GND)
@s0-8 x1Aa11 @ 12[[e9 ey 24 XIA23  (RDY-CZ) (g ica 5 % Ko @2av)
ESECA) X1AT0 : @ {g KIA2ZL - (SOUTD)  (peegy  xic3 % X1C.8 (GND)
(#SBC-B)  X1A9 X421 (SOUTT) ]

O ins g }%n A2 (OUT) (REF-8)  X1C2 = [ ] X1C7 {Lin1)
O KIAT % JE xiate  Goury EREM  XiCa ® x5 wmo
) X1A6 EHSE X1A18 (SIN4)

) X145 g J%ﬂ X147 (GND)

(ERR-RST)  X1A.4 E ‘E K1A.16 (TRGO)

(CRL-EN) X143 @ EHEE X1A.15 (TRGT)

(AIND) Kia2  oooesnor 1)ledHled]| 13 X1A14 (CAPD)

(EAIND)  X1A.1 X1A13  (CAPT)

8.4.2 Wiring Example
The wiring shown here is very simple and will react very fast to an error on the Slave.

Master Slave

CTRL-EN X1A.3 X1A.23 RDY-C2
24V X1C.9 X1A.24 RDY-C1

8.4.3 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 | 1 X1A.24 RDY-C1

Operating Readiness Status

Master - The device is ready for
Control Enable operation if the N/O contact
CTRL-EN (RDY-C1/CZ) is closed.
Bypass Switch - If an Error is pending, the NJO

contact (RDY-C1/C2) is opened.

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

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

5
___ AUTOMATION SUITE K - o x
= T MP DC 1 v f#®f Q e CMMTAS_MP_Master X CMMTAS-EP Slave X FESTOD

PARAMETERIZATION CONTROL DIAGNOSIS
CMMTAS_MP_Master Plug-in r=y T StoreonDevice (* RestartDevice © it Troce
° i M-St g pLC :
: Control Powerstage Stop Acknowledge Al Reinitialize
~
Diagnosis pages ¢ | Device State = > ‘ Watch window o3

Device State
Active motion task

1/0 State = — Holding brake (12)

ErrorLog ) Referencing status

Serve drive Axis Drive referenced (200}
Error C
Click Here Setpoint Position

Trace Configuration 0.00 mm

Trace Display Acknowledge All Position actual value (encoder 1)
-2.2566109 mm

A i ot B e ot ettt g M, o it R T Y N anmmtt

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

q
__ AUTOMATION SUITE KX - o x
B sieipregmn.s @ Q @ CMMTAS MP_Master X |  CMMTAS-EPSlave X FESTD
PARAMETERIZATION CONTROL DIAGNOSIS
CMMTAS-EP_Slave Plug-in = +7 StoreonDevice (¥ RestartDevice | o Start Trace
CMMIT-AS-C2-34-EP-51 oLC =V
i 5 Disconnect
S Contrel Powerstage Stop Acknowledge All Re
~
Diagnosis pages < Device State. = > ‘ Watch window o
Device State
Active motion task
/0 State L - Holding brake (12)
ErrorLog ) Referencing status
Servo drive Axis Drive NOT referenced (100)
Error Classification
Trace Configuration 0.00 mm
Trace Display Acknowledge All > Position actual value (encoder 1)
6304916.7617539 mm
i e I ey B o e e TP i o e S reereer s s [ S Y
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8.8 Master Enable Plug-in PLC Control and Powerstage

Taking over control via the plug-in will prevent a possibly connected PLC fram controlling the drive. The

system may stop.

Error Classification
Trace Configuration

Trace Display

5
AUTOMATION SUITE K - 0 x
CMMT.MP.DC_1 v24.1...% s Q e CMMTAS_MP_Master X CMMTAS-EP_Slave X FESTO
X
PARAMETERIZATION CONTROL DIAGNOSIS
Click Here
CMMTAS_MP_Master =y »T  StoreonDevice (¥ Restart Device Start Trace
° ST Pt e PLC :
Connected Control Stop Acknowledge All Reinitialize
~
Diagnosis pages | < | Device State = > ‘ Watch window It
Device State
Active motion task
110 State Holding brake (12)
rortog A\ Master Control Activation Refrencing sats

Drive referenced (200)

Setpoint Position
mm

Position actual value (encoder 1)
-2.2565513 mm

Aute Tuning Ok > Cancel
. Setpoint value velocity controller
000 m/s
5
AUTOMATION SUITE & - o x
CMMT MP_DC_1 V241" A Q @ CMMTAS_MP_Master X CMMTAS-EP Slave % FESTO
PARAMETERIZATION CONTROL DIAGNOSIS [—]
Click Here
CHMTAS MP Master g Plug-in g Ena% (a) =y 47 StoreonDevice (' Restart Device © cart Trace
° Path: 1021681223 Disconnect PLC Disabled :
Conne Control Powerstage Stop Acknowledge Al Reinitialize
.
8.9 Slave Enable Plug-in PLC Control and Powerstage
5
AUTOMATION SUITE & - o0 ox
= uMrMpDCI Al @A Q @ CMMTAS_MP_Master % CMMTAS-EP Slave X FESTOD
PARAMETERIZATION CONTROL DIAGNOSIS
CMMTAS-EP_Slave Click Here =y +7 StoreonDevice (0 RestortDevice | oo Start Trace
@ INTECURS e :
Comecred Contral Powerstage Stop Acknowledge Al Reinitialize
Diagnosis pages | < | Device State = > ‘ Watch window o3
Device State
Active motion task
/0 State Holding brake (12)
A\ Master Control Activation )
frror Log Referencing status
Error Classificati Taking over control via the plug-in will prevent a possibly connected PLC frem controlling the drive. The Drive NOT referenced (100)
ror Classification
system may stop. Setpoint Position
Trace Configuration 000 mm
TaceDipay [ ook Here | Poston sctua lue (ncoser 1)
£304916.7617559 mm
Auto Tuning Ok h Cancel
Setpoint value velocity controller
000 m/s
5
AUTOMATION SUITE K - o x
LT LB A Q @ CMMTAS_MP_Master % CMMTAS-EP Slave % FESTO

Page 38 of 43

PARAMETERIZATION CONTROL DIAGNOSIS
I Click H .
CMMTAS-EP Slave Plug-in Enabled (n) =z +7 StoreonDevice (¥ RestartDevice | o StartTrace
Connected Contral Pawerstage stop Acknowledge All Reinitialize
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8.10  Master Homing

As mentioned earlier, a different reference method may be required for the application.

Commissioning Steps

AUTOMATION SUITE
CMMT_MP_DC_1_v2.4.1...*

PARAMETERIZATION CONTROL

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

Path: Disconnect

Control pages < Manual Movement

Manual Movement

Record Table

Homing

# Q @

CMMTAS_MP_Master X CMMTAS-EP _Slave X

DIAGNOSIS

Plug-in Enabled e T
= s
Q pLC g Disabled o :

Control Powerstage Stop Acknowledge All

Reset to default values

@ Homing valid

Save Zero Point Offset

Negative stop (-17) Ii
Start Homing !

point offset

o Zero Point Offset Not Saved Yet

The zero peint 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

value?

Yes k No

® Saving zero point offset

Please wait...

Storeon Device (0¥ Restart Device

(=

FESTO

> Watch windew o

Active motion task
Jogging (11)

Referencing status

Setpoint Position

5.1803203 mm

Position actusl value (encoder 1)
Setpoint value velocity controller
0.00 m/s

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

Active current setpoint

1097138 Arms

Actual active current

0.1068811 Arms

Actual value I't monitoring power outp...
1469962E-42 A's

Torque setpoint
0.2227231 Nm

o Zero Offset Successfully Saved

The zero offset was stored.

Okk

Motor temperature
NaN *C

CMMT_MP_DC_1.v2.4.1.28_EthiP_MasterStave. Linear | CMMTAS_MP_Master (Phug-in: CMMT-AS Plug-in ¥2.4123)

[opertor 30)

Festo Automaton Suite V2 40442

8.11

A Caution

Master Slave Mechanical Alignment

o 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 Master and Slave axes have been aligned perfectly should the Slave axis now be
referenced/homed and have the encoder position offset stored at their existing aligned positions!
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8.12  Slave Homing

___ AUTOMATICN SUITE = @ H
= @irEre e % Q © CMMTAS_MP_Master X CMMTAS-EP_Slave X FESTO
PARAMETERIZATION CONTROL DIAGNOSIS
CMMTAS-EP_Slave Plug-in Enabled p= T Storeon Device Restart Device | @ Start Trace
CMMT-AS-C2-3A-EP-51 g e g Dioaties (OJ 2 ) Gy
Path; 152.163.1.164 Demt isable
Connected Control Powerstage Stop Acknowledge All Reinitialize
~
Control pages ¢ | Manual Movement Reset to default values [ > ‘ Watch window o
Manual Movement i
Homing Active motion task
Record Table — + Power on (1)
s =) e
‘ " l Referencing status
A Hominginvalid Current position (37) H Drive NOT referenced (100)
6304916.7617552 mm
Start Homing
Position actual value (encader 1)
6304916.7617552 mm
. Setpoint value velocity controller
o Zero Point Offset Not Saved Yet 000 ms
The zero point offset value has not been saved yet. It is recommended to do so in order te avoid Velocity actual value (sncoder 1)
positioning errors and possible machine damage if the device is restarted. Do you want to save the zero 1429853E-06 m/s
peint offset value?
Active current setpoint
0.006072152 Arms
No Actual active current
0.0002698599 Arms
Actual value 't monitoring power outp...
] 1.460962E-42 A
Torque setpoint
0.01246185 Nm
® Saving zero point offset
Temperature power output stage
2021774 °C
Please wait...
Motor temperature
3875001 °C
o Zero Offset Successfully Saved
The zero offset was stored.
CMMT_MP_DC. 14241 28_EthiP_MasterSiave Linear | CMMTAS-£P_Siave (Plug-in: CMMT-A5 Pug-in V24123) Operator 30, Fasto Automaton Sute V240442
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8.13

Slave Record Table

Commissioning Steps

Execute the Record Table "Gear In Relative 1" move that was previously programmed

AUTOMATION SUITE
CMMT_MP_DC_1v2.4.1

@ Q @ ‘ CMMTAS MP_Master X

CMMTAS-EP _Slave X

o x

FESTO

PARAMETERIZATION CONTROL DIAGNOSIS
CMMTAS-EP_Slave Plug-in Enabled = +7 StoreonDevice (¥ RestartDevice | o Start Trace
CMMT-AS-C2-3A-EP-51 (m) =V
Path o Disconnect PLC Disabled :
ath: .
Connected Control Powerstage Stop Acknowledge All
~
Control pages < Record Table = > ‘ Watch window o
Manual Movement
Active motion task
Record Table Homing (3)
Recordtype  Gear In Mode Gear Out Mode ~ Offset
T GearinRelative o nout@S)  Synchronous Position Relstive 1 @) Stop (0) 0.00 mm >y Referencing status
24 P Drive referenced (200)
Setpoint Position
-3,0000001 mm
Position actusl value (encoder 1)
-3.00 mm
Setpoint value velocity controller
mis
Velocity actual value (encoder 1)
-0.000022 m/s
5
AUTOMATION SUITE K - o x
— x -| X
= oomoreimng.s A Q @ CMMTAS_MP_ Master CMMTAS-EP Slave FESTO
PARAMETERIZATION CONTROL DIAGNOSIS
CMMTAS-EP_Slave Plug-in Enabled (a) =z +7 StoreonDevice (¥ RestartDevice oo StartTrace
° g"f:"‘ Co-3A-EP-51 Disconnect PLC Disabled
ath:
S Control Powerstage Stop Acknowledge All
~
Control pages ¢ | Record Table = ‘ > ‘ Watch window ol
Manual Movement
Active motion task
Record Table Gear In/out (35
) . Recordtype  GearlnMode Gear OutMode  Offset
1 GearinRelative o w/out(5)  Synchronous Position Relative 1 () Stop (0) 0.00mm Referencing status
24 P : Drive referenced (200)
Setpoint Position
0.00 mm
Position actual value (sncoder 1)
2,995
Setpoint value velocity controller
-0.0000847 m/s
Velocity actual value (encoder 1)
-0.0001645 m/s
. . .
8.14  Slave Synchronisation is now Complete
5
AUTOMATION SUITE & - o x
DT EE Lo » Q 0 CMMTAS_MP_Master X CMMTAS-EP_Slave X FESTO
PARAMETERIZATION CONTROL DIAGNOSIS
CMMTAS-EP_Slave Plug-in Enabled s -
Q g;\gr‘wms{ 3A-EP-S1 reee: g pLC g Disabled (u) HEA z =] C
Connected Control Powerstage Stop. Acknowledge All Store on Device  Load Factory Settings Reinitialize Restart Device Start Fi nete
Parameter pages < | Master/Slave > ‘ Watch window o
Drive Configuration
Active motion task
Device Settings Active Values Gear In/out (35)
b Ficldbus Referencing status
Drive referenced (200)
Digital /0
General Parameters Gear In Tolerance Setpoint Position
Anzlog /0 0.00 mm
Encoder Interface Active selection Source Encoder interface 3 [X10] G) Active Tolerance Position 200 mm ";;‘;‘_"";;?uﬂ‘ value (encoder 1)
28351125 mm
> Axis1
Active Gear Out Target position 000 mm Active Tolerance Velocity 002 mis Setpoint value velocity controller
Motor 0.00 m/s
Status Slave synchronisation completed (3)
Gearbox Velocity actual value (encoder 1)
1.364715E-05 m/s
Auxis
Active current setpoint
Record Table Position Diagram -0.0088833 Arms
Monitoring Functi . Actusl active current
g Gear In Sync Gear Out o m
Closed Loap 2
A Actual value Pt menitoring power out
Auto Tuning F v 040 m/s 169060E D A% 9P P
a
Vbration Compe a 200 e Torque setpoint
Feed Forward Con.. 040 m/s ~0.0243057 Nim
i 100000 m/s* Temperature power output stage
b Position Trigger . 100 s Tempersture p put stag:
» Touch Probe Mode Synchronous v
. : Mator termperature
100000 /s ror e
Master/Slave ! 4155001 ¢
Jog Mode Mode  Stop (0)
Operator Unit >
parameter List Start sync pos. Master sync pos. End sync pos. Master stop pos. Master axis pos.
.00 mm 20000 mm 20500 mm 21000 mm 000 mm
Offset
000 mm
CMMT_MP_DC_1_v2.4.128_EthIP_MasterSlave Linear | CMMTAS-EP_Siave (Plug-in: CMMT-AS Plug-in V24.1.23) [Opewtor 30 e V240442
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Error Recovery

9 Error Recovery

After each power off (example: after activation of STO or SBC or the CTRL-EN removed), the electronic alignment

of the two axes is required.

The re-synchronisation is accomplished as follows:
1.

Synchronisation is lost and both axis have stopped due to some situation.

2. The exact electronic alignment of the two axis is "likely" un-coupled by a small amount of position er-
ror.

3. Synchronisation is now required

4. All safeties and any other cause for the loss of synchronisation are restored and both the parallel axis
are enabled.

5. The PLC (Programmable Logic Controller) reads the current setpoint or actual position (depends which
is suited best for the application) of the master.

6. The PLC requests the Slave axis move to the same absolute position read from the Master and confirms
movement is completed.

7. The PLC requests the Slave axis to execute the Record Type "Gear In/Out" Mode Synchronous Position
Relative 1 (2).

. Record type Gear In Mode Gear Qut Mode  Offset
1 Gear In Relative 1 . .
Gear Infout (35) Synchronous Position Relative 1 (2) Stop (0) 0.00 r
8. To confirm Gear In / Slave Up synchronisation Completed (3) the user can read the parameter

P1.85607.0.0. When the slave axis is within the position and velocity tolerance window and synchro-
nised with the virtual master position, the value will be three. This can be done with a MSG instruction
or via Extended Process Data (EPD) as shown here by example.

Parameter pages < Extended process data

Drive configuration

Status
Device settings
Fieldbus Extended process data

Interface

Extended process data

Digital 1/Q
Parameter

0 Status

Analogue /0 P1.85607.0.0

Value list of parameters Status (Px.85607)

Value

Meaning

Inactive

Wait for Start Sync Pos

Slave synchronized to

Slave synchronisation completed

Master Sync Pos reached

Slave synchronizes down

Slave down synchronization completed

oo [w]e]lw]w]=-To

Gear Out Stop

100 Error

Tab. 635: Value list of|[jaf@meters PX85607

w| Active

Byte position
0

Type
Status Gear In

Vq(lfwtf-e///fllllll‘lllllIII‘IIIIII‘

ExtendadProcessData_Fe

sto_EIF-

CMMTAS_Slavel:|2.ConnectionFaulted

ExtendedFrocessData .. ) (o] [eEmer—
EFD_Input  CMMTAS_S! a
EFD_Cutput CMMTAS_Siave1:02.Data
EFD_Config_lnput 2e
EPD_Config_Output irs
In_EPD_Objectd 10+
In_EPD_Objecti 10+
In_EPD_Object2 10+
In_EFD_Object3 10%
In_EFD_Object4 10%
In_EFD_Object5 10%
)_Objectt 10%
) 10e
Out_EFD_Objectd 10e
Out_EFD_Ohjectt 10e
Out_EFD_Objectz 10e
. Qut_EFD_Objectd FLTS
m Out_EPD_Objectd 00 &
Cut_EFD_Cbjects 00+
Cut_EFD_Chjecte 00+
Out_EPD_Object? n0e
ErtorlD iPS
Parameter. P1.85607.0.0
Description: Gear In Status
Data Type: USINT (Unsigneds)
Access: RO
Read Values:
0= Inactive { Ne Slave Synchronisation
1=Wait for Start Sync Pos
2= Slave synchronizad to
3 =Slave synchronisation completed
4= Master Sync Pos reached
5 =Slave synchronizes down
&= Slave down synchronization completed
&= BGear Out Stop
100 = Error
Gear In Status:
O=lnactive
1=Wait Start SyncPos
2=Synchronized
3=Synch Complete
4=MasterSyncFos
5=SlaveSyncDown Px.85807
6=SlaveSyncDown Dons Slave 1
B=Gear Out Stop Synchronization
100=Error Complete
EQU Slavel_SynchronzationCompiete

JE
'E

Equal
Source A Slavei_EFD.In_EFD_Cbjectd
0.0

Source B 3

9. The electronic alignment of the two Parallel axis is now Completed
10. The PLC now goes back to monitoring the status and positions of both Master and Slave and reacts ap-

propriately if errors or position errors are observed.
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General Design Considerations

Caution

General Design Considerations

After a loss of sync and then a re-sync recovery, it is normal that the Master Axis Position
(Virtual Master Position) and Setpoint or Actual Position are a mismatch.

21000 |pm
Feed forward control v "

j 600000.00 | rpm/s*

> Cam contrller a 300000 | pmis
* Touchprobe i 600000.00 | rpmys”
Master/slave
Jog mode
Operstor unit
Start sync pos. Master sync pos. End sync pos. Master stop pos.
Parameter st
-10000 |1 10500 | 11000 [r 11500 |1

‘CMMT-AS Master Save Parslel fois _Siave, Rotary (Plag-in: CMMT-AS Plug-in ¥13.1.9)

AUTOMATION SUITE - o ox
== CMMT-AS Master Save..* ®“ Q 0 Slave_Rotary x FESTO
PARAMETERISATION CONTROL DIAGNOSIS
Slave Rotary Plug-in Enabled (a) = T Storeon deviee
;":‘y“*‘s'c“"*c's‘ [Fonmes: pLC Disabled :
ath:
Control Powerstage Stop Acknowledge ol [ Losdfactory settings (> Restart device
Parameter pages < | Master/slave | = = > | Watch window
Drive configuration Active motion task
Prepared values Gear Infout (35)
Device seftings
Fieldbus Referencing status
Drive referenced (200)
Digital 1/0 .
General parameters Gear in tolerance Setpoint Position
Analogue /0 50.000000444 1
Encoder interface. Source selection Encoder interface 3 [X1 = Tolerance Position 005 | r -
value (encoder 1)
- st Gear Out Target position 000 | ¢ Tolerance Velocity 010 | rpm
Motor A Setpoint value velocity controller
Status Slave synchronisation c... 0074319 1pm
Gearbox Afteraloss of sync and then a re-sync
The Virtual Axis Position and Setpoint Position Velocity actual value (encoder 1)
Axis can be a mismatch 171062
710621 rpm
Record list Position diagram
it setpoint
Menitoring functions § Gear In Sync Gear Out me
Closed loap ] Actual active curent
v 2 9
Auto tuning H v 24000 |rpm
E .
Vibration compensation a 3000.00 |rpm/s Actusl value Pt monitoring mo

Actual value [t monitoring po..

alue pulse energy mon

Setpoint value reactive current
0.00 Arms

Master axis pos.
0000003 r

Select..,

Festo Automaton Sure V1324

Caution

-

Consider the possibility that the Emergency Stop electrical design which activates the STO or SBC

or the CTRL-EN acts on the Master axis first so that the Slave axis can

follow while the power stage

is active. Then, after movement of the Master axis has halted (the slave following at all times with

full power.
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