Application Note

FESTO

Festo_Positioning_Basic library -
System example and Festo Automation
Suite (FAS)

Commissioning of a selected system with the FPosB

Festo_Positioning_Basic library is explained step by step, so
that it’s successfully integrated into the user program.
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Copyright Notice

This documentation is the intellectual property of Festo SE & Co. KG, which also has the exclusive copyright. Any
modification of the content, duplication or reprinting of this documentation as well as distribution to third par-
ties can only be made with the express consent of Festo SE & Co. KG.

Festo SE & Co KG reserves the right to make modifications to this document in whole or in part. All brand and
product names are trademarks or registered trademarks of their respective owners.

Legal Notice

Hardware, software, operating systems and drivers may only be used for the applications described and only in
conjunction with components recommended by Festo SE & Co. KG.

Festo SE & Co. KG does not accept any liability for damages arising from the use of any incorrect or incomplete
information contained in this documentation or any information missing therefrom.

Defects resulting from the improper handling of devices and modules are excluded from the warranty.

The data and information specified in this document should not be used for the implementation of safety func-
tions relating to the protection of personnel and machinery.

No liability is accepted for claims for damages arising from a failure or functional defect. In other respects, the
regulations with regard to liability from the terms and conditions of delivery, payment and use of software of
Festo SE & Co. KG, which can be found at www.festo.com and can be supplied on request, shall apply.

All data contained in this document do not represent guaranteed specifications, particularly with regard to func-
tionality, condition or quality, in the legal sense.

The information in this document serves only as basic information for the implementation of a specific, hypo-
thetical application and is in no way intended as a substitute for the operating instructions of the respective
manufacturers and the design and testing of the respective application by the user.

The operating instructions for Festo products can be found at www.festo.com/sp .

Users of this document (application note) must verify that all functions described here also work correctly in the
application. By reading this document and adhering to the specifications contained therein, users are also solely
responsible for their own application.

© (Festo SE & CO. KG, D-73726 Esslingen, 2021)
Internet:  http://www.festo.com
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Components/Software used

1 Components/Software used
Type/Name Version Software/Firmware Date of manufacture
Firmware CPX-E-CEC-M1-PN 3.1.4
TargetSupportPackage CPX 3.5.15.286
Firmware CMMT-ST 19.0.3.93
CMMT-ST (Softmotion) 4.0.19.1
Codesys V3.5 SP15 patch 4
Festo Automation Suite V2.1.1.1
FPosB.lib 3.5.10.43
Codesys Softmotion 4.8.0.0

Table1.1: 1

Components/Software used

1.1 Layout of the sample system
The application note is based on a system which consists of the following components:

System components

Controller

CPX-E-CEC-M1-PN

Servo drives

CMMT-ST-C8-1C-EX-SO

Gantry

ELGCs + EGSC

Motors (2D gantry)

EMMS-STs
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Motorcable

The controllers are connected to the control system via a EtherCAT. The parametrisation of the CMMT-STs is
done with Festo Automation Suite. The parameters of the EtherCAT are configured directly in Codesys accord-
ingly to the physical connection.

Details and further electrical and mechanical installation instructions are included in the documentation for the

respective components.
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Configuring the servo drives with Festo Automation Suite (FAS)

2 Configuring the servo drives with Festo Automation Suite (FAS)

All three controllers have to be configured in FAS. Parameters configuration depends on the respective system.
Only the most important settings are shown below. All other settings must be matched to the respective applica-
tion by the user.

FAS with the respectively current plugin for the CMMT-ST is required for the sample project. Both files can be
can be loaded from the support portal.

Flease select a category on the left or use the search.

= Contact
= Product conformity

Search FESTD

084005 "

- _ DONC-125-100-PPV-A = Terms and conditions of use fc
servo drive CMMT-ST-C8-1C-£C-S0 Wy 163501 R408 electronic documentation
8084005 H s 19 s

prma. 12 bar
—Part numbser Senies
Order code
;;_} servo drive CMMT-ST-C8-1C-EC-5S0 < Display in the catalogue
Ig,«.\;:% fadalid 9 CAD/EPLAN
- —
"‘%E ‘ = Spare parts catalogue

! =* Technical data
! l = Create download package
¥ .

'

Top 3 Product Technical Cerificates [3] Software [15] Expert
information [2] documentation [5] knowledge [10]
Description Version Y| Commissioning [2] ~
Festo Automation Suite - Plug-in 211N =

Commissioning
Plug-in for the configuration and parametrisation ofthe serva 26/01/2021

= File and language versions
drive CMMT-3T

Supported systems:
* servo drive CMMT-ST-C8-1C-EC-30 (8084005)

& connan Arios DRIMT OT 00 47 OO oN fONoAnney

Festo Automation Suite 2111 =3
Parameterisation, programming and maintenance of 030212021
electronic devices by Festo

Commissioning
=+ File and language versions

System Requirements:

* Windows 7
& fifindrsee A0 Warcinn AENT Ar hinhar
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Configuring the servo drives with Festo Automation Suite (FAS)

2.1 Configuring servo drives

1. Start the Festo Automation Suite and add 3 CMMT-STs into the topology editor simply by drag-and-drop.
They are parametrized accordingly to the used components.

__ AUTOMATION SUITE A - o x

== NewProject* ‘ Q 0 FESTO
Project

lavigator < | Topology Editor — 100% B3 > | Q
CMMT-ST-C8-1C-EC-50 Device Repository
CMMT-ST-C8-1C-EC-50_1 Please enter a search phrase and/or

select the device from the Device

CMMT-5T-C8-1C-EC-50_2 Repasitory below.

CMMT-AS-C2-3A-PN-51 @-Order Code
5340814 Am
art Number

i <€
3STRLBIOPFO)

a
< Festo Electric Drives

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

CMMT-AS-C2-11A-P3-EC-S1 5340821

CMMT-AS-C3-11A-P3-EC-51 5340822
CMMT-5T- CMMT-5T- CMMT-5T-
C8-1C-EC-50 C8-1C-EC-5D. C8-1C-EC-S0.

CMMT-AS-C4-3A-EC-S1 5340820

CMMT-AS-C5-11A-P3-EC-S1 5340823
CMMT-AS-C7-11A-P3-EC-S1 8133354
CMMT-AS-C12-11A-P3-EC-513133355

CMMT-ST-C8-1C-EC-50 8084005

For T- and H-gantries you have to parametrize a servo drives with an unlimited user-defined axis, because
these kinematics are not included in the FAS.

2. Double click on one CMMT-ST. Start the “Start first setup...” wizard.
Follow the steps and finish the wizard.

PARAMETERISATION CONTROL DIAGNOSIS
CMMT-5T-C8-1C-EC-50

CMMT-5T-C8-1C-EC-50 P
Path: 192.162.0.1 Snns

Parameter pages L¢ Drive configuration

Drive configuration

Device settings - Start first setup...
Fieldbus Start the first setup wizard, which guides through the most important parameterisation steps.
Digital I/O

After loading the configuration on the CMMT, it should be now already be possible to control the axis with
FAS.

PARAMETERISATION CONTROL DIAGMNOSIS

CMMT-5T-C8-1C-EC-50_1

CMMT-ST-C8- 1C-EC-50 —
Path: 192.168.0.2 onne

Control Powerstage
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Configuring the servo drives with Festo Automation Suite (FAS)

In the following only the most important steps to be able to control it with the FPosB.

3. Factor group setting in FAS and scaling/mapping in Codesys.
Keep the values with the default setting.
PARAMETERISATION

CMMT-ST-C8-1C-EC-50_1
CMMT-5T-C8-1C-EC-50
Path: 192.168.0.2

Parameter pages < Fi

Drive configuration

Device settings
Factor group
Fieldbus
Digital I/0
Encoder interface
Position J -6
b Axis
Velocil -3
Parameter list & s
Acceleration x -3
Jerk ’ -3

Softmotion is using only position values. In this case CMMT will send position values in pm over the bus
to our PLC.

The scaling/mapping in Codesys of our CMMTs is already pre-configured to convert pm into mm.
The system in Codesys will work with Softmotion unit, which are mm.
No needs to change anything here.

General Mator Type Scaling
[] tnvert direction
| Scaling/Mapping @® Rotary increments <=> motar turns
Commissioning (O Linear I:I motor turns <=3 gear output turns
gear output turns <=2 units in application
SM_Drive_EtherCAT_Festo_CMMT_ |:I
ST: /O Mapping
SM_Drive_EtherCAT Festo_cMMT_ | Mapping
ST: IEC Objects Automatic mapping
Chatie Tnrites
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Configuring the servo drives with Festo Automation Suite (FAS)

4. Dynamic limits drives
By default the settings for the softmotion drives are set to quite low values

General Axis type and limits Velocity ramp type
g [ virtual mode Sg"m "m"‘:l . O Trapezoid
Scaling/Mapping Activates Negative [u]: .
() Modulo (O sin?
Positive [u]: 1000,0 .
Commissioning (@) Finite [u] (@) Quadratic
) . () Quadratic (smooth)
SM_Drive_EtherCAT_Festa_CMMT_ Software error reaction
ST: 1/0 Mapping Deceleration [u/s2]: l:l Identification
ST: IEC Objects
Status Dynamic limits Position lag supervision
Velocity [ufs]: Acceleration [ufs2]  Deceleration [ufs2]  Jerk [u/s53]: deactivated ~
ERah |30 | |1.0C|0 | |1.0C|0 | |m000 | Lag limit[u): 1.0

Please check these limits and adapt them according to your application.

They should be always a little bit higher, than the dynamics used in application to avoid running into lim-
its because of small overshoots.

For T- and H-gantries the velocity of the drives must be multiplied with V2 because of the transformation.
For diagonal travel, only one motor is active. In order to achieve the corresponding path speed, this motor
must rotate faster by the corresponding factor.

5. Initial homing settings
Independently of the used homing method (can be changed and adapted in FPosB), the following settings
should be used. If you have a T- or H-gantry, these settings are mandatory.

Method: negative or positive stop.
Deactivate “Move to axis zero point after homing”, if you have a T- or H-gantry.

Homing method

= +
Method Negative stop (-17) ‘- -
Move to axis zere point after [ Active

homing

With a method like ,,negative stop” the parameter “Nominal current limit value scaling factor” becomes
active and can be used by the FPosB for different homing methods.

Homing parameters

Velocity [m/s] Accel, [m/s7] Jerk [m/s]
Crawl 0,005 1,00 100,00
Search 0,01 1,00 100,00
Running 0,05 1,00 100,00
Mominal current limit value scaling factor 0,1502584
Limit position detection time monitoring window 020 | s
Homing timeout 60,00 | s

If you keep the homing method as “Current position” by default, this values stays inactive. Later on you
won’t be able to change homing methods with FPosB.
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Configuring the servo drives with Festo Automation Suite (FAS)

6. FAS parameter and FPosB settings for homing of single axes

Like in the previous step described, homing on negative or positive stop or any other method, which acti-
vates the option “nominal current limit value scaling factor”, should be selected and loaded on the servo
drive.

Homing methods can be changed with the library.

In the case of the homing method for single axes, several peculiarities must be observed when entering
the settings in FAS and FPosB. Above all this involves the position after successful homing.
FAS:

Homing method

Method Megative stop (-17) i -

Move to axis zero point after

- v| Active 1
homing

Axis configuration

Reversing the direction of rotation b Active
= Axis zero point offset 3,00 | mm 2

Software limit positions active [] Active

|:| legative software limit position -3,00 T 3

[ U RV I "

FPosB.HOMING_CONFIG := |
xSetHomingCornerhsOrigin
eHomingCorner
stParkDynamic
arefomingPosSinglelxis
arlrUserHomingPos
arxExcludelxis
ariHomingOrder
areHomingMethodeSinglelxis
arxSaveHomingOffsetToEncoder:

FPosB.eCornerl, /

(1rvel:= 30, lrhcc:

10, lrDec ]
FPosB.eHWLimits!

xMoveToParkPos

xPortalflreadyHomed £ P

stParkPos 1r¥X:= 3, lr¥:=
1rA:= 0, 1lrB 5
1rU:= 0, 1lxV:= 0,
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Configuring the servo drives with Festo Automation Suite (FAS)

P e T

FTIEMATTE Ol ETEe 6484}

g_stEinematic : FPosB.KINEMATIC CONFIG := (
eKinematicType := FPosB.eXY_Gantry, / Kinem
sthddAxesConfig = ¥hbchxeshsOrientationhxes
unToollength
e0riConv
eH_GantryBeltLock := FPosB.eH_MOTOR_ SIDE, / Beltlock of
stEinematicSWLimit := (stMin:= (lr¥:= -2, 1lr¥:= -3, 1ri:= -1, lrA:= -1080,
1rU:= -1020,
stMax:= (lr¥:= 236, 1lrcY¥:= 183, 1rZ:= 47, 1rk:=
1rlU:=
stEinematicHWLimit := (stMin:= (lrX:= -3, 1lr¥:= -5, 1rZ:= -2, lrR:= -
1rlU:= -
gtMax:= (lr¥X:= 297, 1r¥:= 195, 1rZ:= 43, lrR:= 1025,

lrU:= 1025,

It’s recommended to deactivate “Software limit positions active” in FAS (3) and to keep control of the lim-
itations only with the FPosB.

This is also to avoid any issues with other settings like the “Axis zero point offset” in FAS (2). This value is
overwritten by the minimum HWLimit of the corresponding axis in FPosB. Software limits in FAS might be
invalid after changing limits in FPosB and cause problems.

The effects of the individual settings is shown in the following table:

FAS single axis Codesys FPOSB.lib Config

Go to axis zero point HW limit, min. Park pos. g\oosve to park Position MCS
FALSE -3 3 FALSE -3
FALSE -3 3 TRUE 3
TRUE -3 3 FALSE 0
TRUE -3 3 TRUE 3

7. Closed-loop parameters for H- and T-gantries.

For all selectable Festo components, which are controlled as single axes, closed loop parameters are cal-
culated automatically based on the application data.

H- and T-gantries are not available as a plug-in in FAS.

Here you have to configure a user defined unlimited axis with the right feed constant for each servo drive.
Example: EXCM-30

Please select the components of your drive system

CMMT-ST-C8-1C-EC-S0 Maximum current  Intermediate circuit voltage  Supply voltage
8084005 10,00 A 4800V 2400V
Servo drive
Q‘- T EMMS-ST-42-5-SE-G2 Type Holding brake  Encoder protocol ~ Encoder type  Voltage
| 1370471 Stepper motor (1) No Incrernental (4) Relative (3) 48,00V
Mator
n— User defined linear axis Feed constant  Working stroke
| 3800mm/r  Unlimited
Axis
. .
@ User defined mounting kit Type
. - Axial
Mounting kit

But the calculated closed loop parameters are not really suitable in this case.
They need to be optimized manually. Please contact your local Festo support in this case.
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