Application Note

FESTO

Festo_Positioning_Basic library -
System example and
Festo Configuration Tool (FCT)

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 AG & CO. KG, D-73726 Esslingen, 2021)
Internet:  http://www.festo.com
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1 Components/Software used

Components/Software used

Type/Name Version Software/Firmware Date of manufacture
Firmware CPX-CEC-M1-V3 2.0.x

TargetSupportPackage 3.5.7.x

Firmware CMMS-ST 1.4.0.1.10

Codesys V3.5 SP7 patch 2

FPOSB.lib 3.5.7.26

Table 1.1: 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-CEC-M1-V3
Controller CMMS-ST-C8-7-G2
2D gantry EXCM-30-300-260-KF-SB-B3-E4

Motors (2D gantry)

EMMS-ST-42-SS-SEB-G2

Z-axis

EGSK-20-25-6P

Motor (Z-axis)

EMMS-ST-42-S-SEB-G2

Table 2:  Labelling

1 CPX-CEC-M1-V3

2 EGSK+ EMMS-ST
3 EXCM + EMMS-ST
4  CMMS-ST

Figure 1.1: Insert image name

CAN

Motorcable

The controllers are connected to the control system via a CAN cable. The CAN address and the CAN bit rate must
be specified for the system by the user. The control system’s parameters are configured directly in Codesys,
whereas the DIP switches are used to configure the CMMS-ST.

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

respective components.
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Configuring the controllers with FCT

2 Configuring the controllers with FCT

All three controllers have to be configured in FCT. 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.

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

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

< Contact
Search FESTO = Product conformity

572211

DNC-125-100-PPV-A = Terms and conditions of use for
Help 183501 Rd00 electronic documentation
prias. 12 bar = Support CommMUnity new
—Part number Saries
COirder code
P Motor controller CMMS-ST-C8-7-G2 < Display in the catalogue
= 572211 _ 3 CAD/EPLAN
System Mavigator
i =* Spare parts catalogue
é" 0 = Technical data
F. = Create download package
¥
o
Top 3 Product Technical Cerificates [4] Software [17] Expert Training [1]
information [23]  documentation [10] knowledge [16]
Description Version 7 [Filter result [~|
FCT - Festo Configuration Tool 30/11/2017 < Commissioning

CMMP-AS, CMM3-A5 and CMMS-5T with Chinese

= File and language versions
language support

B & (26)
Configuration and commissioning software for the
following motor controllers:
s CIMMP_AS Plualn /4 2 2 4% far CMMP-AS (FW
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2.1 Configuring the controllers for the 2D gantry

Both of the controllers for the 2D gantry are configured at the same time.

Configuring the controllers with FCT

1. Since the 2D gantry is not available as an axis, a user-defined axis is selected with the corresponding feed

constant and unrestricted.

Linear Axis

WWorking Stroke: I mm v Unlimited
Feed Constant; I 38,00 mmir

Mt e

]
O

2. The interface is CANopen.

Operating Mode Settings | En i|':n|*'5n:| Meszages |

Selected fxis: IUser Defined Linear Adis {unlimited)

Control Interface:

—Used Operating Modes

3. Inverse rotation polarity in FCT may not be used.

Cperating Mode Settings Emrironment| Meszages |

Selected Auis: IUser Defined Linear Axis (unlimited)
—Parameters
Ornentation: f* Horizontal i~ Vertical

Inverse Fotation Polarity [

—Application Data
Total Load: I 0500 kg
Hint

Clozed loop settings will be recalculated after change!
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Configuring the controllers with FCT
4. Homing of the 2D gantry is controlled by a corresponding module from the library.
Parameters like velocity, acceleration etc. are set here.

Important:

The “Go to axis zero point after homing” option must be activated.
This applies to all CMMS and CMMP controllers when using 2D gantries and linear gantries.

The value of the axis zero point in FCT has no influence because it’s overwritten internally by the library.

Selected Axis: IUser Defined Linear Aus (unlimited)

—Homing Method - +
Destination: Actual position L : 3
Direction: i

1
Method Description: |EI-5: Actual position ?
— Parameters
Welocity [mm's] Acceleration [mis®]
Search: I 20.00 I 6.000 ® |
Crawl: I .00 I 6,000
Running: | 18,00 | £.000
Taorgue Threshold: I 7
HAocis Zero Point: I 300 mm

—Options
¥ Go to the axis zero point after homing
[~ Homing at controller enable

5. The data profile of the CAN interface must be set to CiA 402. The factor group is not used.

— Interface Parameters
Interface Type: ICAanen

CAN Address:

|

Bit Rate:
Data Profile: |cia 402 Ea

—Factor Group
[ Used

Irt: I LI

Exponent Position: I LI Factor Position: I 1)
Exponent Velocity: I LI Factor Velocity: I 1)
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Configuring the controllers with FCT

6. Due to the fact that user-defined axes are involved, no serviceable controller parameters are included in FCT.
These controller parameters have to be manually adjusted. The easiest way to do this is by means of online

optimisation, because the effects of the change are immediately apparent.

Acknowledge Error!

E Cptimise J Memary Card

1. Download the parameters to the controllers and save them.

LIpload

Sync

LA i

Help
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Configuring the controllers with FCT

2.2 Parameters configuration for the Z-axis / single axis

The basic settings have already been explained in the previous section, and thus only the differences are ex-
plained here. These settings and peculiarities apply in general to single axes within a system.

1. Since we’re dealing with a single axis with known Festo components, the components are selected ac-

cordingly.
Drive Configuration Change... | Delete |
Controller
Caontroller Type: CMMS-5TC8-7G2 Wi
.-",.ﬁ" i
Option Slot: Empty | -
Load Voltage: 24v % ‘ ¥
! ﬁ_@
Mator
Mator Type: EMMS-5T-42-5-5EB-G2 m
Gear: None -
Brake: Yes : /
“‘.‘
P
Puxis Type: EGSK-20-25-6P —
Gearbon: None e
Parallel Mount; Mo
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Configuring the controllers with FCT

2. Homing parameters are configured as desired — in this example homing to block and without travel to the

axis zero point.

Selected Axis: |EGSK—2D—25—EF‘
Homing Method —_ +
Destination: | Block ﬂ L T 5
Direction: (¥ Negative " Positive !
Method Description: |-1 7 Block negative &
Parameters
Welocity [mmis] Acceleration [mis?]
Search: m Im @
Crawl: m Im
Running: IW Im
Targue Threshold: IW %G

focis Zero Point:

Options

[ Go to the axis zero point after homing

[ Homing at controller enable

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

FCT single axis Codesys FPOSB.lib Config
Axis zero point | Go to axis zero point | HW limit, min. | Park pos. Move to park pos. |Position MCS
0 False -3 3 False -3
0 False -3 3 True 3
0 True -3 3 False 0
0 True -3 3 True 3
Table 2.1: Labelling

The setting for the axis zero point is 0 mm in FCT for all variants. The difference is activation of travel to
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the axis zero point.

The hardware limit and the park position are the same in Codesys and the difference is activation of travel
to the park position.

A soon as travel to the park position is activated, the axis is in the same position in both cases after hom-
ing (in this case 3 mm).

If it’s deactivated, the position depends on whether or not travel to the axis zero point has been activated
in FCT. The axis either stops at the hardware limit or advances to the specified axis zero point.

The effects of the individual settings are shown in the above table.

Important: The physical positions always coincide with the MCS position.
In order to avoid misunderstandings, it’s advisable to use one of the first two variants.
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Configuring the controllers with FCT

3. Controller data are automatically calculated to sensible values by FCT.

Calculated Closed Loop Settings for the configured System

—Current Cantrol —Welocity Control
Gain: I 317 Gain: I 0,11
Time Constant: I 161 ms Time Constant: I 11,21 ms
Actual Velocity Filter: I 200 ms
—Position Control —Application Data

Gain: I 0.3 Total Load: I 2500 kg
Maoxx. Correction Velocity: I 50,00 mmis Inertia Ratio: I 13

Dead Range: 0,00 mm
| Enchie Ediing
Soft ' Middle ' Hard
e |

Download the parameters to the controller and save them.
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