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Use for intended purpose 
 

The training package for Basic Principles of Servo Motor Drive Technology may only be used: 

• For its intended purpose in teaching and training applications 

• When its safety functions are in flawless condition 

 

The components included in the training package are designed in accordance with the latest technology, 

as well as recognised safety rules. However, life and limb of the user and third parties may be endangered, 

and the components may be impaired, if they are used improperly. 

 

The training system from Festo Didactic has been developed and manufactured exclusively for training and 

vocational education in the field of automation technology. The respective training companies and/or 

trainers must ensure that all trainees observe the safety instructions which are described in this workbook. 

 

Festo Didactic hereby excludes any and all liability for damages suffered by trainees, the training company 

and/or any third parties, which occur during use of the equipment set in situations which serve any purpose 

other than training and/or vocational education, unless such damages have been caused by Festo Didactic 

due to malicious intent or gross negligence. 
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Preface 
 

Festo Didactic's training system for automation and technology is geared towards various educational 

backgrounds and vocational requirements. The training system is therefore broken down as follows: 

• Technology-oriented training packages 

• Mechatronics and factory automation 

• Process automation and control technology 

• Robotino® – training and research with mobile robots 

• Hybrid learning factories 

 

 

The technology packages deal with various technologies including pneumatics, electropneumatics, 

hydraulics, electrohydraulics, proportional hydraulics, programmable logic controllers, sensor technology, 

electrical engineering and electric drives. 

 

   
 

 

The modular design of the training system allows for applications which go above and beyond the 

limitations of the individual packages; for example, PLC actuation of pneumatic, hydraulic and electric drives 

is possible. 
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All training packages have the same structure: 

• Hardware 

• Teachware 

• Software 

• Seminars 

 

The hardware is comprised of industrial components and systems that are specially designed for training 

purposes.  

 

The structure of the teachware corresponds to that of the hardware. It includes: 

• Textbooks (with exercises and examples) 

• Workbooks (with practical exercises, supplementary instructions and solutions) 

• Exercise books (with practical exercises and supplementary explanations) 

• Transparencies and videos (for dynamic instruction) 

 

The teaching and learning media are available in several languages. They're intended for use in classroom 

instruction, but are also suitable for self-study. 

 

Where software is concerned, computer training programs, as well as simulation, visualisation, 

project engineering, design engineering and programming software, are made available. 

 

A wide range of seminar offerings covering the contents of the training packages round off the programme 

for training and vocational education. 

 

 

If you have any suggestions or feedback about this manual, 

 

please send us an e-mail at: did@de.festo.com 

The authors and Festo Didactic look forward to your comments. 
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Introduction 
 

This workbook is part of the training system for automation and technology from 

Festo Didactic GmbH & Co. KG. The system provides a solid basis for practice-oriented training and 

vocational education. Training package TP 1421 deals with the subject of Basic Principles of 

Servo Motor Drive Technology. 

 

Special emphasis is placed on the design, function, connection, fields of application and control of a servo 

motor system on the basis of the requirements for the respective application. 

 

Prerequisites for setting up the components are a permanent workstation equipped with a Festo Didactic 

slotted profile plate, a short-circuit-proof power supply unit with an output voltage of 24 V DC, and a 

short-circuit-proof power supply unit of 230 V AC. 

 

The circuits for exercises 1 to 5 are constructed using the TP 1421 equipment set. For exercise 6, you also 

need an I/O simulation box and an I/O SysLink cable. These two components are not included in the 

equipment set. 

 

Technical data for the individual components are also available (sensors, drives, motors, motor controllers, 

etc.). 

 

 



 

VIII  © Festo Didactic GmbH & Co. KG 571853 

Work and safety instructions 
 

 
 

General 

• Trainees should only work with the circuits under the supervision of a trainer. 

• Observe specifications included in the technical data for the individual components and in particular all 

safety instructions! 

• Faults which may impair safety must not be generated in the training environment and must be 

eliminated immediately. 

 

Mechanical setup 

• Mount all the components securely onto the slotted profile plate. 

• Adhere to the instructions regarding positioning of the components. 

 

Electrical setup 

• The servo motor controller works with a supply voltage of 95 – 255 V AC. The servo motor controller 

must be connected to the power supply network in such a way that it can be separated from the network 

with appropriate isolation means (e.g. master switch, contactor, circuit breaker). 

• Use only extra-low voltages, maximum 24 V DC, in control circuits. 

• Electrical connections must only be established and interrupted in the absence of voltage! 

• Only use connecting cables with safety plugs for electrical connections. 

• Only pull the safety plugs when disconnecting the connecting cables – never pull the cable. 

 

Mounting technology 

The mounting boards for the components are equipped with mounting variants A, B or C: 

• Variant A, snap-in system 

Lightweight components that not subject to loads (e.g. directional control valves, sensors). 

Simply clip the components into the slots on the slotted profile plate. Release the components by 

turning the blue lever. 

• Variant B, bolt system 

Components subject to medium loads (e.g. pneumatic cylinders). These components are clamped to the 

slotted profile plate with T-head bolts. The blue knurled nut is used for clamping and loosening. 

• Variant C, screw system 

For components that will be subject to heavy loads and that will rarely need to be removed from the 

slotted profile plate (e.g. on-off valve with filter regulator). The components are fastened with socket 

head screws and T-head nuts. 
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Training package for Basic Principles of Servo Motor Drive Technology 
(TP 1421) 
 

Training package TP 1421 consists of a number of individual training materials. This package is about servo 

motors. Individual components from training package TP 1421 can also be included in other packages. 

 

Important components of TP 1421 

• Permanent workstation with Festo Didactic slotted profile plate 

• Equipment sets or individual components (e.g. sensors, drives, motors, motor controllers) 

 

Media 

The teachware for training package TP 1421 consists of a workbook. This workbook contains the worksheets 

for each of the 6 exercises, the solutions to each individual worksheet and a CD-ROM. A set of ready-to-use 

exercises and worksheets is included for each exercise. 

 

Technical data for the hardware components are made available with the training package and on the 

CD-ROM. 

 

The Festo Configuration Tool (FCT) software is available for training package TP 1421. The FCT software 

configures the required functions of the electric drives. The drive function is implemented through the 

controller-motor-axis function chain. The software adjusts these components in relation to each other. 

 

You will find further training materials in our catalogues and on the Internet. The training system for 

automation and technology is continuously updated and expanded. Transparency sets, videos, CD-ROMs, 

DVDs and training programmes as well as additional teachware are offered in several languages. 
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Training objectives 
 

 Servo motors 

 

• Become familiar with the safe design or assembly of a servo motor system 

• Become familiar with the basic principles of connection technology and circuit technology for the 

components used 

• Become familiar with the safe and correct way of commissioning a servo motor system 

• Become familiar with the basic principles of configuration and parameterisation of a servo motor system 

using the Festo Configuration Tool (FCT) 

• Be able to set and regulate the speed of a servo motor system 

• Become familiar with the options for setting different acceleration and braking deceleration speeds 

using FCT 

• Become familiar with the basic principles of configuring and recording measurement data using FCT 

• Be able to carry out homing in a servo motor system 

• Be able to set positions and position records and select positions 

• Be able to control the positioning procedures in a servo motor system using sequence control 

• Be able to check position records using FCT in a test cycle 

• Become familiar with the various operating modes of a motor controller 

• Be able to create and control a travel program with position record linking 

• Be able to teach-in positions 
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Allocation of training objectives and exercises 
 

Exercise  1 2 3 4 5 6 

Training objective       

Become familiar with the safe design or assembly of a servo motor system •      

Become familiar with the basic principles of connection technology and 

circuit technology of the components used 
•      

Become familiar with the safe and correct way of commissioning a servo 

motor system 
 •     

Become familiar with the basic principles of configuration and 

parameterisation of a servo motor system using the 

Festo Configuration Tool (FCT). 

 •     

Be able to set and regulate the speed of a servo motor system   •    

Become familiar with the options for setting different acceleration and 

braking deceleration speeds using FCT 
  •    

Become familiar with the basic principles of configuring and recording 

measurement data using FCT 
  •    

Be able to carry out homing in a servo motor system    •   

Be able to set positions and position records and select positions    •   

Be able to control the positioning procedures in a servo motor system 

using sequence control 
    •  

Be able to check position records using FCT in a test cycle     •  

Become familiar with the various operating modes of a motor controller      • 

Be able to create and control a travel program with position record linking.      • 

Be able to teach-in positions.      • 

 

 

Note 

For exercise 6, you also need an I/O simulation box and an I/O SysLink cable. These two components are 

not included in the equipment set. 
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Equipment set for Basic Principles of Servo Motor Drive Technology 
(TP 1421) 
 

The equipment set for Basic Principles of Servo Motor Drive Technology (TP 1421) teaches participants 

about the basic principles and use of servo motors. It contains all the components required to work through 

the specified learning objectives and can be supplemented with other equipment sets as desired. 

A slotted assembly board, a 24 V DC power supply unit and a 230 V AC power supply unit are also required 

in order to set up functional circuits. 

 

Component Order no. Quantity 

Servo motor controller CMMS-AS-... (incl. interface cable)  1 

Servo motor EMMS-AS-55-… (incl. connecting cables)  1 

Rotary drive  1 

Proximity sensor, inductive, M8  2 

Connecting cable sensor  2 

Festo Configuration Tool software  1 

 

 

To carry out exercise 6, you will also need the following components. 

 

Component Order no. Quantity 

I/O simulation box (optional)  1 

I/O SysLink cable (optional)  1 

 

 

Allocation of components and exercises 
 

Exercise  1 2 3 4 5 6 

Component       

Servo position controller CMMS-AS-… 1 1 1 1 1 1 

Servo motor EMMS-AS-55-… 1 1 1 1 1 1 

Rotary drive 1 1 1 1 1 1 

Inductive proximity sensor M8 2 2 2 2 2 2 

Connecting cable sensor 2 2 2 2 2 2 

Festo Configuration Tool software  1 1 1 1 1 

I/O simulation box      1 

I/O SysLink cable      1 

24 V DC power supply unit 1 1 1 1 1 1 

Power supply unit 230 V AC  1 1 1 1 1 1 
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Notes for the teacher/trainer 
 

Learning objectives 

The basic learning objective of this workbook is to become familiar with servo motors and how to set up a 

servo motor system. The combination of both theory and practice ensures faster progress and longer-lasting 

learning. The more specific learning objectives are documented in the matrix. Concrete, individual learning 

objectives are assigned to each exercise. 

 

Required time 

The time required for working through the exercises depends on the learner's previous knowledge of the 

subject matter. For apprentices in the field of metal or electrical engineering this is approx. 1 week. 

For a skilled worker it is approx. 2 days. 

 

Equipment set components 

The exercise book and equipment set match each other. You only need the components of equipment set 

TP 1421 for exercises 1 to 5. For exercise 6, you also need an I/O simulation box and an I/O SysLink cable. 

These two components are not included in the equipment set. 

 

Each exercise can be constructed on a slotted mounting frame or slotted profile plate with a width of at 

least 350 mm. 

 

Designations in the solution sheets 

Solutions and supplements in graphics or diagrams appear in red. 

 

Designations in the worksheets 

Texts which require completion are identified with a grid or grey table cells. 

Graphics which require completion include a grid. 

 

Solutions 

The solutions specified in this workbook are the result of test measurements. The results of your 

measurements can deviate from these data. 
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Learning topics 

The following table contains an overview of the learning topics offered by educational institutions on the 

training subject "Sensors for Object Sensing". 

 
Vocation Learning topic Subject 

Electronics engineer for 

automation technology 

1 Analysing electrical engineering systems and testing functions 

3 Analysing and adapting control systems 

6 Analysing systems and testing their safety 

Mechatronics technician 3 Installation of electrical equipment, taking into account technical safety aspects 

4 Examination of the flow of energy and information in electrical, pneumatic and 

hydraulic assemblies 

7 Implementation of mechatronic subsystems 

11 Commissioning, troubleshooting and repair 

Industrial technician 10 Installing and commissioning technical systems 

 

 

Structure of exercises 
 

All 6 exercises have the same structure and are broken down into: 

• Title 

• Learning objectives 

• Problem description 

• Positional sketch 

• Project assignment 

• Work aids 

• Worksheets 
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CD-ROM contents 

 

The workbook is included on the CD-ROM as a PDF file. The CD-ROM also provides you with additional 

media. 

 

The CD-ROM contains the following folders: 

 Operating instructions 

 Technical data 

 Product information 

 Softwaretools 

 

Operating instructions 

Operating instructions for various components in the training package are available. These instructions are 

helpful when using and commissioning the components. 

 

Technical data 

The technical data for the components included in the training package are available as PDF files. 

 

Product information 

The manufacturer's product information is provided for selected components. The representations and 

descriptions of the components in this format are intended to demonstrate how they are presented in an 

industrial catalogue. Additional information regarding the components is also included. 

 

Software tools 

The software tools to work on the exercises are provided on the CD-ROM. 

 

 

Note 

Up-to-date information and additional software tools please find at the address: 

www.festo.com > Support and Downloads > Software > Electrical drives. 
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Exercise 1 
Constructing a servo motor system 
 

 Learning objectives 

After completing this exercise: 

• You will be familiar with the safe design or assembly of a servo motor system 

• You will be familiar with the basic principles of connection technology and circuit technology of the 

components used 

 

 

 Problem description 

A servo motor system is creating using individual components. The motor controller, servo motor, 

rotary drive, signal input and proximity sensor must be correctly connected or linked in order to obtain a 

reliable entire system. 

 

 

 Positional sketch 

 

 

Servo motor system 
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 Project assignment 

1. Describe the design and function of the components used. 

2. Connect the modules to form a complete, reliable system. 

 

 

 Work aids 

• Technical data 

• Operating instructions 

 

 

 
 

Warning 

The electric power supply must not be switched on until all connections have been connected and tested. 

The power supply must be switched off again once the exercise has been completed and before the 

components are removed. 
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 Function description 

 

– Complete the following table. Use the required data from the data sheet for the inductive proximity 

sensor. 

 

Parameters Value 

Working range/rated operating distance 1.5 mm 

Repetition accuracy 0.07 mm 

Operating voltage 10 – 30 V DC 

Switching output N.C., normally closed  

Switching frequency 5000 Hz 

 

 

– Complete the following table. Use the required data from the data sheet for the servo motor. 

 

Parameters Value 

Nominal voltage 360 V DC 

Nominal torque 0.68 Nm 

Nominal speed 6600 rpm 

Torque at standstill 0.98 Nm 

Motor constant 0.558 Nm / A 

 

 

– Complete the following table. Use the required data from the data sheet for the motor controller. 

 

Parameters Value 

Supply voltage [X9]  1-phase/ 95 – 255 VAC 

Nominal output current [X9] 3 A 

Output voltage [X6] 320 V 

Number of digital switching outputs [X1] 4 

Signal level of analogue inputs [X1] -10 – +10 V 
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 Construction of the complete system 

 

1. Connect the motor 

– Make sure that the power supply is switched off. 

• Power supply master switch is in the position OFF/AUS 

• 24 V power supply unit is switched off 

– Fasten the motor to the rotary drive using the locking screws and mount the module onto the slotted 

profile plate.  

– Connect the motor cable and the shaft encoder cable to the controller unit. 

• Plug the motor cable into the socket [X6] of the controller unit and tighten it. 

• Insert the sub-D plug connector into socket [X2] of the controller and tighten the locking screws. 

– Mount the proximity sensors in the sensor retainer of the rotary drive. 

– Connect the proximity sensors via sensor cables to the controller unit (Din6-Limit0/Din7-Limit1). 

 

 

Note 

End-position sensing can take place with sensors or using signal switches. 

 

 

2. Connect the motor controller 

– Connect the controller unit and the main power supply using 4 mm safety plug connectors. 

– Connect the controller unit to the 24 V power supply unit using 4 mm safety plug connectors. 

 

3. Connect the PC 

– Connect the controller unit to the PC with the serial interface cable. 

• Insert the sub-D plug connector of the serial cable into socket [X5] RS232/COM of the  

 motor controller and tighten the locking screws. 

 

4. Check readiness for operation 

– Make sure that the "Controller Enable" switch is switched off. 

– Check all plug connectors once again. 

– Switch on the power supply of the equipment. The READY LED on the front of the motor controller 

should now light up. 

 

5. Switch off system and power supply 

– Switch "Power Enable", "Controller Enable", "Stop", "Start" into the position OUT/OFF 

(switch upwards). 
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– Check the switches of the signal input. 

• Signal switches "Limit0" and "Limit1" are in position OFF/AUS (switch upwards) 

• Potentiometer switch Ain0 is in position 0 

• "Record Selection" selector switch is in position 0 

• "Analogue/Digital" selector switch is in digital position (switch downwards) 

• "Internal/External" selector switch is in internal position (switch upwards) 

– Switch off the 24 V DC power supply unit and the power supply master switch (230 V AC). 

 

 

Note 

Through the sub-D socket [X1], external analogue signals can be recorded or output by the controller. 

Analogue setpoint specification by hand is done using the potentiometer switch Ain0. 

Make sure that the "Internal/External" selector switch is in the "Internal" position (switch upwards)! 

 

If the READY LED is not lit, there is a malfunction. If the segment display shows a number sequence, there 

is an error message. You must rectify the cause of the message. In this case, read the operating mode 

and error messages in chapter 8.2 in the manual "Motor Controller CMMSAS-...". 
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Exercise 2 
Configuration and commissioning a servo motor system 
 

 Training aims 

After completing this exercise: 

• You understand the safe and correct commissioning of a servo motor system 

• You understand the basic principles of configuration and parameterisation of a servo motor system 

using the Festo Configuration Tool (FCT). 

 

 

 Problem description 

Before use, the individual modules should be configured into an entire system using FCT and 

placed in operation. The basic settings in FCT need to be adapted to this end. 

 

 

 Positional sketch 

 

 

Servo motor system 
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 Project assignment 

1. Describe the switching behaviour of the inductive proximity sensor used. 

2. Describe the design and function of a servo motor. 

3. Create a project with FCT, configure the modules and place the servo motor system into operation. 

 

 

 Work aids 

• Technical data 

• Operating instructions 

 

 

 
 

Warning 

The electric power supply must not be switched on until all connections have been made and checked. 

After completing the exercise, the power supply must be switched off again before the components are 

removed. 
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 Function description 

 

– Describe the switching behaviour of the inductive proximity sensor used 

 

The proximity sensor works without contact, reacts to the approach of metals, and has an N/C contact 

as switching output. In the case of an N/C contact, the circuit is closed when the switch contact is in its 

normal position. Actuating the sensor interrupts the circuit. 
 

 

– Describe the functional principle of a servo motor 

 

Servo motors are electric drive systems that are connected in a closed control circuit. Typical 

characteristics are a high dynamic response in the case of setpoint value changes and exact 

positioning. 

 

The system consists of an electric motor, sensors for speed or position sensing and a motor controller. 

DC motors, brushless DC motors, synchronous motors and asynchronous motors are used as electric 

motors. 

 

The actual values are recorded by tachometer generators and incremental or absolute shaft encoders. 

The imortance of the absolute position sensing increases, as in many applications homing to the first 

determined position is not possible. 

 

The motor controller compares the actual values with the specified setpoint values. The control circuit 

of the motor controller ensure that the setpoint values are adhered to accurately. 

 

Besides position, torque and speed can also be controlled. 

 

 

Note 

In contrast to the terms DC motor or three-phase motor, the term servo motor does not describe a 

physical operational principle. 
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 Configuration and commissioning with FCT 

 

1. Check the start requirements 

– Make sure that the power supply is switched off. 

• Power supply master switch in the position OFF/AUS 

• 24 V power supply unit is switched off 

– Make sure that the PC, controller unit, controller, motor unit and signal input are correctly connected to 

each other via cables (see exercise 1). 

– Check the signal input. 

• "Power Enable", "Controller Enable", "Stop", "Start" are in the position OFF/AUS  

 (switch upwards) 

• Signal switches "Limit0" and "Limit1" are in position OFF/AUS (switch upwards) 

• Potentiometer switch Ain0 is in position 0 

• "Record Selection" selector switch is in position 0 

• "Analogue/Digital" selector switch is in digital position (switch downwards) 

• "Internal/External" selector switch is in internal position (switch upwards) 

 

2. Start the power supply 

– Switch the power supply master switch (230 VAC) into the position ON/AN. 

– Switch on the 24 V DC power supply unit. 

– Wait until the system has run a self test and the READY LED on the front side of the device lights up. 

 

3. Start FCT and create a project 

– Start FCT, choose "Project" and "New" in the main menu or click on the "New Project" button. 

 

 
 
 



 Exercise 2 – Configuration and commissioning a servo motor system 

© Festo Didactic GmbH & Co. KG 571853 11 

– Enter the project name, a title and the author's name and click on "OK". 

– Select the controller type "CMMS-AS", enter a component name and click on "OK". 
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4. Set the FCT options 

– In "Workstation", open the "Configuration" page and determine the core components. 

 

"Configuration" parameters Selection 

Option slot empty 

Motor type EMMS-AS…xM 

Size 55-S 

Gear unit None 

Axis type User-defined axis of rotation 

Positioning range 10000 rev 

Limit switch type  NC, normally closed 

 
 

 
 

 

– In "Workstation", open the "Application data" page to determine the general data for installation and 

load or define the control interface and operating modes used. 

 

"Application data" parameters Operating mode selection tab Environment/installation tab 

Control interface Digital I/O – 

Operating modes used 
Positioning mode 

homing mode 
– 

Parameters – Reversing of rotation direction activated 

Application data for mass moment of inertia  – 2.500 kgcm2 

 

 



 Exercise 2 – Configuration and commissioning a servo motor system 

© Festo Didactic GmbH & Co. KG 571853 13 

 
 
 

 
 

 

– Save the project and set up communication between the PC and the controller. 

– Make sure that all basic settings are correct and load the project into the controller. 

 

 
 

 

– Activate the device control FCT/HMI in order to control the controller using FCT. 
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5. Check errors 

– In "Project output", open the tab "Operate" to check information such as device status and 

dynamic data. 

 

 
 

 

– Click on the "Acknowledge error" button in the "Device control" frame to confirm errors and warnings. 

 

 

Note 

Controlling connected equipment is only possible if no error is shown in the "Device status" section! 

To acknowledge the errors, read Error messages in chapter 8.2 in the manual 

"Motor controller CMMSAS-..." or consult the programming help "Help" 

 Contents of Installed Plug-ins  Festo  CMMS-AS". 
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6. Check the hardware manually 

– Check the position value by twisting the rotary drive in the direction of a limit switch. 

• The count of the position value in the "Actual Value" field increases or decreases 

– Check that the limit switches function correctly. 

• The count of the position value in the "Actual Value" field increases or decreases when travel  

 takes place in the direction of the positive end position/Limit1 (anti-clockwise) or the 

 negative end position/Limit0 (clockwise), respectively. 

• When the positive end position is reached, the "Limit switch positive" display is lit while the "I07"  

 display shows no signal. 

 

 
 

 

– Troubleshooting 

 

Problem Procedure 

The "limit switch" display does not light up when the end 

position is reached. 

Check the cable connections 

Check that the limit switches function correctly. 

Check the logic of the limit switches. 

Check the switches of the signal input 

(Limit0, Limit1 switch setting upwards!). 

The counting direction and end position do not match. 

Step numbering 

(counting up to Limit1, counting down to Limit0) 

Exchange the two limit switches. 
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7. Activate the system via signal input and FCT 

– Activate the signal input and the motor controller. 

• Switch "Power Enable", "Controller Enable" into position ON/AN (switch downwards) 

– Activate the controller using FCT. 

• In the "Device control" frame, check the options "FCT/HMI" and "Enable" 

 

 
 

 

8. Check the controller parameters 

– In "Workstation", open the "Controller data" page to check or optimise the controller data of the 

controller. 

 

 
 

 

 
 

Caution 

Changing the controller data can result in damage or destruction of the motor! 

Check the controller data carefully! 

With the "Motor default values" button, all entry fields can be reset to their default values. 
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9. Save project data and end FCT 

– In the work space, click on the "Save" button to permanently save the loaded data in the controller. 

– In the main menu, select "Project" and "Save" or "Archive" to save the project. 

 

 
 

 

– Deactivate the data connection and end FCT. 

 

10. Switch off system and power supply 

– Switch "Power Enable", "Controller Enable" into the position OFF/AUS (switch upwards). 

– Check the switches of the signal input. 

• "Stop", "Start" are in the position OFF/AUS (switch upwards) 

• Signal switches "Limit0" and "Limit1" are in position OFF/AUS (switch upwards) 

• Potentiometer switch Ain0 is in position 0 

• "Record Selection" selector switch is in position 0 

• "Analogue/Digital" selector switch is in digital position (switch downwards) 

• "Internal/External" selector switch is in internal position (switch upwards) 

– Switch off the 24 V DC power supply unit and the power supply master switch (230 V AC). 
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Exercise 3 
Speed control of a servo motor system 
 

 Learning objectives 

After completing this exercise: 

• You will be able to set and regulate the speed of a servo motor system 

• You will be familiar with the options for setting different acceleration and braking deceleration speeds 

using FCT 

• You will be familiar with the basic principles of configuring and recording measurement data using FCT 

(Festo Configuration Tool) 

 

 

 Problem description 

Adjusting the motor speed is a basic application that is required not only for reasons of operational 

reliability. When using the servo motor, it is advisable to adjust its speed setpoint characteristics to the path 

dynamics of the motor and load by setting various acceleration and braking deceleration speeds. 

The ramp-shaped rise/drop of the speed setpoint value should be measured and recorded in a diagram. 

The basic settings in FCT need to be adapted to this end. 

 

 

 Positional sketch 

 

 

Servo motor system 

 

 



Exercise 3 – Speed control of a servo motor system 

20  © Festo Didactic GmbH & Co. KG 571853 

 Project assignment 

1. Configure the measurement data and record the speed characteristics in a diagram. 

2. Optimise the control response. 

 

 

 Work aids 

• Technical data 

• Operating instructions 

 

 

 
 

Warning 

The electric power supply must not be switched on until all connections have been made and checked. 

The power supply must be switched off again once the exercise has been completed and before the 

components are removed. 
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 Test 1: Configuring measurement data and recording speed characteristics 

 

1. Check the start requirements (see exercise 2) 

 

2. Start the power supply (see exercise 2) 

 

3. Start FCT and open/de-archive "Servo motor" project (see exercise 2) 

 

4. Set the FCT options 

– In "Workstation", open the "Configuration" page and determine the core components. 

 

"Configuration" parameters Selection 

Option slot empty 

Motor type EMMS-AS...xM 

Size 55-S 

Gear unit No 

Axis type User-defined axis of rotation 

Positioning range Unlimited 

Limit switch type  NC, normally closed 
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– Confirm the next message "Reset to default values" by clicking on "Yes". 

 

 
 

 

– Open the "Application data" page to determine the general data for installation and load or define the 

control interface and operating modes used. 

 
"Application data" parameters Operating mode selection tab Environment/installation tab 

Control interface Analogue input – 

Operating modes used Speed control – 

Parameters – Reversing of rotation direction activated 

Application data for mass moment of inertia  – 2.500 kgcm2 
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– Confirm the next message "Reset to default values" by clicking on OK. 

 

 
 

 

5. Configure measurement data 

– In "Workplace", select the "Configure measurement data" page to parameterise the recording function. 

 

"Configure measurement data" parameters Selection 

Trace channel 1 Numeric data – speed actual value (filtered) 

Trace channel 2 Numerical data – speed setpoint value 

Settings for time base/delay 100/0.00 

Trigger conditions/trigger edge Digital data – controller enable/rising 

Trigger mode Standard 

Display mode Current page – add curves 
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6. Parameterising the control interface 

– Open the "Setpoint selection" page to configure the speed control. 

 

"Setpoint selection" parameters  Measurement 1 Measurement 2 Measurement 3 

Speed control 

– Setpoint value 

– Correction value 

 

Analogue input 

Inactive 

 

Analogue input 

Inactive 

 

Analogue input 

Inactive 

Speed setpoint value ramp 

– Ramp type  

– Acceleration 

Not activated 

– 

– 

Activated 

All values equal 

1147.5 

Activated 

All values equal 

500.0 

 

 

 
 

 

– Open the "Analogue I/O" page to assign the function of the analogue input. 

 

"Analogue I/O" parameters Selection 

Analogue input 

– Scale (speed) 

– Offset 

– Safe zero 

 

2,000.00 

0.0 

0.0 
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7. Save project and load data into the device 

– Save the project and set up communication between the PC and the controller. 

– Make sure that all basic settings are correct and load the project into the controller. 

 

 
 

 

– Activate the device control FCT/HMI in order to control the controller using FCT. 

 

 
 

 

8. Activate the system via signal input 

– Check the switches of the signal input. 

• "Stop", "Start" are in the position OFF/AUS 

• Signal switches "Limit0" and "Limit1" are in position OFF/AUS (switch upwards) 

• Potentiometer switch Ain0 is in position 0 

• "Record Selection" selector switch is in position 0 

• "Analogue/Digital" selector switch is in digital position (switch downwards) 

• "Internal/External" selector switch is in internal position (switch upwards) 

– Switch "Power Enable", "Controller Enable" into the position ON/AN. 

 

9. Check the hardware using signal input 

– Switch the "Analogue/Digital" selector switch into the analogue position (switch upwards). 

– In the "Device control" frame, check the "Enable" option. 

– Actuate the potentiometer switch Ain0 to manually check the speed control and the change in the 

direction of rotation. 

– After the test, uncheck the "Enable" option. 
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10. Start signal recording and execute measurements. 

– Put the potentiometer switch Ain0 into position +10 V. 

– In "Workstation", open the "Measurement data" page. 

– Click on the "Start trace" button to begin data recording. 

– In the "Device control" frame, click on the "Enable" option to start the measurement.  

– Uncheck the "Enable" option to stop the measurement. 
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11. Modify speed control parameters and repeat signal recording 

– Open the "Setpoint selection" page and configure the speed control for measurement 2 or 

measurement 3 (see step 6). 

– Save the project and load the data in the device (see step 7). 

– In "Workstation", open the "Measurement data" page. 

– In the "Device control" frame, click on the "Enable" option to start the measurement.  

– Uncheck the "Enable" option to stop the measurement and click on the "Stop trace" button to end 

data recording. 
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 Test 1: Optimising control response 

 

1. Parameterise the speed control corresponding to measurement 1 

 

2. Save project and load data into the device 

 

3. Start signal recording and execute measurements. 

– In "Workstation", open the "Measurement data" page. 

– In "Project output", open the "Optimise" tab and configure the speed control response for 

measurement 1 

 

 

Note 

In the configuration, the system matches the controller to the motor. 

The current controller parameters do not need to be adapted and are therefore not part of this exercise. 

Changing the controller data can result in damage or destruction of the motor! 

Check the controller data carefully. 

By clicking on the "default values" button, all entry fields can be reset to their default values. 

 

 

"Speed control" parameters Measurement 1 Measurement 2 Measurement 3 

Speed control 

– Reinforcement 

 

0.1 

 

1.0 

 

2.0 

 

 

 
 

 

– Click on the "Start trace" button to begin data recording. 

– In the "Device control" frame, click on the "Enable" option to start the measurement.  

– Uncheck the "Enable" option to stop the measurement. 
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4. Modify the parameters of the speed control and repeat signal recording 

– Open the "Speed control" tab and configure the control response for measurement 2 or 

measurement 3. 

– In the "Device control" frame, click on the "Enable" option to start the measurement.  

– Uncheck the "Enable" option to stop the measurement and click on the "Stop trace" button to end 

data recording. 

 

5. Compare measurement data and save optimal setting 

– Compare the measurement results regarding the reaction(s) of the speed control with the setpoint 

value jumps and click on the "Save" button to save the optimal setting. 

 

 
 

 

6. Save project data and end FCT 

– In the workspace, select "Save" to permanently save the loaded data in the controller. 

– In the main menu, select "Project" and "Save" or "Archive" to save the project. 

– Deactivate the data connection and end FCT. 
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7. Switch off system and power supply 

– Switch "Power Enable", "Controller Enable" into the position OFF/AUS. 

– Put the potentiometer switch Ain0 into position 0. 

– Switch the "Analogue/Digital" selector switch into the Digital position (switch downwards). 

– Check the switches of the signal input. 

• "Stop", "Start" are in the position OFF/AUS 

• Signal switches "Limit0" and "Limit1" are in position OFF/AUS (switch upwards) 

• "Record Selection" selector switch is in position 0 

• "Internal/External" selector switch is in internal position (switch upwards) 

– Switch off the 24 V DC power supply unit and the power supply master switch (230 V AC). 
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 Test 2: Configuring measurement data and recording speed characteristics 

 

1. Check the start requirements (see exercise 2) 

 

2. Start up the power supply (see exercise 2) 

 

3. Start FCT and open/de-archive "Servo motor" project (see exercise 2) 

 

4. Set the FCT options 

– In "Workstation", open the "Configuration" page and determine the core components. 

 

"Configuration" parameters Selection 

Option slot empty 

Motor type EMMS-AS...xM 

Size 55-S 

Gear unit No 

Axis type User-defined axis of rotation 

Positioning range Unlimited 

Limit switch type  NC, normally closed 
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– Confirm the next message "Reset to default values" by clicking on OK. 

 

 
 

 

– Open the "Application data" page to determine the general data for installation and load cases or 

define the control interface and operating modes used. 

 

"Application data" parameters Operating mode selection tab Environment/installation tab 

Control interface Analogue input – 

Operating modes used Speed control – 

Parameters – Reversing of rotation direction activated 

Application data for mass moment of inertia – 2,500 kgcm2 
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– Confirm the next message "Reset to default values" by clicking on OK. 

 

 
 

 

5. Configure measurement data 

– In the "Workplace", select the "Configure measurement data" page to parameterise the 

recording function. 

 

"Configure measurement data" parameters Selection 

Trace Channel 1 Numerical data – speed actual value (filtered) 

Trace Channel 2 Numerical data – speed setpoint value 

Settings for time base/delay 200/0.00 

Trigger conditions/trigger edge Digital data – controller enable/rising 

Trigger mode Standard 

Display mode Current page – add curves 
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6. Parameterise the control interface 

– Open the "Setpoint selection" page to configure the speed control. 

 

"Setpoint selection" parameters Measurement 1 Measurement 2 Measurement 3 

Speed control 

– Setpoint value 

– Correction value 

 

Analogue input 

Inactive 

 

Analogue input 

Inactive 

 

Analogue input 

Inactive 

Speed setpoint value ramp 

– Ramp type  

– Acceleration/deceleration 

Not activated 

– 

– 

Activated 

All values equal 

1147.5 

Activated 

Accelerations equal 

1147.5/500.0 

 

 

 
 

 

– Open the "Analogue I/O" page to assign the function of the analogue input. 

 

"Analogue I/O" parameters Selection 

Analogue input 

– Scale (speed) 

– Offset 

– Safe zero 

 

2,000.00 

0.0 

0.0 
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7. Save project and load data into the device 

– Save the project and set up communication between the PC and the controller. 

– Make sure that all basic settings are correct and load the project into the controller. 

 

 
 

 

– Activate the device control FCT/HMI in order to control the controller using FCT. 

 

 
 

 

8. Activate the system via signal input 

– Check the switches of the signal input. 

• "Stop", "Start" are in the position OFF/AUS 

• Signal switches "Limit0" and "Limit1" are in position OFF/AUS (switch upwards) 

• Potentiometer switch Ain0 is in position 0 

• "Record Selection" selector switch is in position 0 

• "Analogue/Digital" selector switch is in digital position (switch downwards) 

• "Internal/External" selector switch is in internal position (switch upwards) 

– Switch "Power Enable", "Controller Enable" into the position ON/AN. 

 

9. Check the hardware using signal input 

– Switch the "Analogue/Digital" selector switch into the Analogue position (switch upwards). 

– In the "Device control" frame, check the "Enable" option. 

– Actuate the potentiometer switch Ain0 to manually check the speed control and the change in the 

direction of rotation. 

– After the test, uncheck the "Enable" option. 

 

 



Exercise 3 – Speed control of a servo motor system 

36  © Festo Didactic GmbH & Co. KG 571853 

10. Start signal recording and carry out measurements. 

– Put the potentiometer switch Ain0 into position +10 V. 

– Open the "Force mode/speed control" tab in the "Project output" and change the setpoint specification 

to 0 rpm. 

 

 
 

 

– In "Workstation", open the "Measurement data" page. 

– Click on the "Start trace" button to begin data recording. 

– In the "Device control" frame, click on the "Enable" option to start the measurement.  

– If the motor has reached the highest speed, click on the "Speed control" button in the 

"Force mode/speed control" tab to select the setpoint specification of 0 rpm using FCT. 

– Uncheck the "Enable" option to stop the measurement. 
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11. Modify the parameters of the speed control and repeat signal recording 

– Open the "Setpoint selection" page and configure the speed control for measurement 2 or 

measurement 3 (see step 6). 

– Save the project and load the data in the device (see step 7). 

– In "Workstation", open the "Measurement data" page. 

– In the "Device control" frame, check the "Enable" option to start the measurement.  

– If the motor has reached the highest speed, click on the "Speed control" button in the 

"Force mode/speed control" tab to activate the setpoint specification of 0 rpm. 

– Uncheck the "Enable" option to stop the measurement and click on the "Stop trace" button to end 

data recording. 
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 Test 2: Optimising control response 

 

1. Parameterise the speed control corresponding to measurement 1 

 

2. Save project and load data into the device 

 

3. Start signal recording and execute measurements. 

– In "Workstation", open the "Measurement data" page. 

– In the "Project output", open the "Optimise" tab and configure the control response for 

measurement 1. 

 

 

Note 

In the configuration, the system matches the controller to the motor. 

An adaptation of the current controller parameters is not required and therefore not part of this exercise. 

Changing the controller data can result in damage or destruction of the motor! 

Check the controller data carefully. 

With the "Motor default values" button, all entry fields can be reset to their default values. 

 

 

"Speed control" parameters Measurement 1 Measurement 2 Measurement 3 

Speed control 

– Reinforcement 

 

0.1 

 

1.0 

 

2.0 

 
 

 
 

 

– Click on the "Start trace" button to begin data recording. 

– In the "Device control" frame, click on the "Enable" option to start the measurement.  

– If the motor has reached the highest speed, select the "Speed control" button in the 

"Force mode/speed control" tab to activate the setpoint specification of 0 rpm using FCT. 

– Uncheck the "Enable" option to stop the measurement. 
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4. Modify the parameters of the speed control and repeat signal recording 

– Open the "Speed control" tab and configure the control response for measurement 2 or 

measurement 3. 

– In the "Device control" frame, click on the "Enable" option to start the measurement.  

– If the motor has reached the highest speed, click on the "Speed control" button in the 

"Force mode/speed control" tab to activate the setpoint specification of 0 rpm using FCT. 

– Uncheck the "Enable" option to stop the measurement and click on the "Stop trace" button to end 

data recording. 

 

5. Compare measurement data and save optimal setting 

– Compare the reaction of the speed control to the setpoint value jumps and click on the "Save" button to 

save the optimal setting. 

 

 
 

 

6. Save project data and end FCT 

– In the workspace, select "Save" to permanently save the loaded data in the controller. 

– In the main menu, select "Project" and "Save" or "Archive" to save the project. 

– Deactivate the data connection and end FCT. 
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7. Switch off system and power supply 

– Switch "Power Enable", "Controller Enable" into the position OFF/AUS. 

– Put the potentiometer switch Ain0 into position 0. 

– Switch the "Analogue/Digital" selector switch into the digital position (switch downwards). 

– Check the switches of the signal input. 

• "Stop", "Start" are in the position OFF/AUS 

• Signal switches "Limit0" and "Limit1" are in position OFF/AUS (switch upwards) 

• "Record Selection" selector switch is in position 0 

• "Internal/External" selector switch is in internal position (switch upwards) 

– Switch off the 24 V DC power supply unit and the power supply master switch (230 V AC). 

 

 

 Answer the following questions. 

 

– In FCT, you can optimise the controller data of the controller (Page Optimise controller data/tab). 

Explain the following terms. 

 

Current controller 

The purpose of the current controller is to optimally impress the specified current into the coils of the 

connected motor. The current controller must be set correctly to enable the speed controller to be 

matched to the relevant motor later. 

 

Speed controller 

The purpose of the speed controller is to set the speed control parameters. In this, a compromise must 

be found between the rigidity of the drive, stability and noise generation. A requirement is that 

optimisation of the current controller is complete. There is also a setting for filtering the synchronous 

speed. 

 

Gain 

The gain specifies the degree to which any difference between the setpoint and actual value is taken 

into consideration in the PI controller. 

 

Time constant 

The time constant specifies the degree to which any prolonged time difference between the setpoint 

and actual value is taken into consideration in the PI controller. 
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– Which parameterisation results in the best speed control response? Explain your answer. 

 

Gain: 1.0  

The speed controller must be set so that only an overshoot of the actual speed value occurs. 

The overshoot should be approx. 15 % greater than the setpoint speed. However, the falling edge of 

the overshoot should not fall below the setpoint speed or should just fall below it and then reach it. 

This setting applies to most motors that can be operated with the servo position controller. 
 

 

– What happens if the speed control gain is configured too small/too large? 

 

If the setting is too hard, the speed controller becomes unstable. 

There is a limit to the possible gain due to the drive's tendency to vibrate at high speeds. 

If the setting is too smooth, the drive does not react rigidly enough to setpoint value jumps, and there 

will be following errors later during operation. 
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Exercise 4 
Homing and positioning in a servo motor system 
 

 Learning objectives 

After completing this exercise: 

• You will be able to carry out homing in a servo motor system 

• You will be able to set positions and position records and select positions 

 

 

 Problem description 

Homing is the first step of the positioning mode. The servo motor system requires a reference point in order 

to calculate further positions. For a precise positioning procedure, homing should be executed before 

normal operation. The position records of the individual positions must be created and should be tested 

using FCT or signal input before normal operation of the position controller. 

 

 

 Positional sketch 

 

 

Servo motor system 
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 Project assignment 

1. Configure the servo motor system and execute homing. 

2. Create the position records and test the individual positions. 

 

 

 Work aids 

• Technical data 

• Operating instructions 

 

 

 
 

Warning 

The electric power supply must not be switched on until all connections have been made and checked. 

The power supply must be switched off again once the exercise has been completed and before the 

components are removed. 
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 Configuring and executing homing 

 

1. Check the start requirements (see exercise 2) 

 

2. Start the power supply (see exercise 2) 

 

3. Start FCT and open/de-archive "Servo motor" project (see exercise 2) 

 

4. Check the project configuration and application data 

– In "Workstation", open the "Configuration" page and check the selection of the core components. 

 

"Configuration" parameters Selection 

Option slot empty 

Motor type EMMS-AS...xM 

Size 55-S 

Gear unit No 

Axis type User-defined axis of rotation 

Positioning range 10000 rev 

Limit switch type  NC, normally closed 

 
 

– In "Workstation", open the "Application data" page and check the general data for installation and load 

cases or the control interface and operating modes used. 

 
"Application data" parameters Operating mode selection tab Environment/installation tab 

Control interface Digital I/O – 

Operating modes used Positioning mode 

Homing mode 

– 

Parameters – Reversing of rotation direction activated 

Application data for mass moment of inertia  – 2,500 kgcm2 

 
 



Exercise 4 – Homing and positioning in a servo motor system 

46  © Festo Didactic GmbH & Co. KG 571853 

5. Configure homing 

– In "Workstation", open the "Homing" page to configure the homing method and other parameters. 

 

 

Note 

For an exact description of the individual homing methods, please see chapter 3.5.6 

Homing in the manual "Motor controller CMMS-AS" or the programming help 

"Help  Contents of Installed Plug-ins  Festo  CMMS-AS". 

 

 

"Homing" parameters Selection 

Homing method 

Destination 

Direction 

 

Limit switch 

Negative 

Parameter 

Search 

Crawl 

Run 

Speed [rpm]/acceleration [rpm/s] 

10.0/500.0 

5.0/500.0 

20.0/500.0 

Controller 

Axis zero point 

 

 

0.030 R 

Travel to zero point after homing 

 

 

 
 

 

– Save the project and set up communication between the PC and the controller. 

– Make sure that all basic settings are correct and load the project into the controller. 
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– Activate the device control FCT/HMI in order to control the controller using FCT. 

 

 
 
 

6. Check hardware manually (see exercise 2) 

7. Activate the system via signal input and FCT 

– Check the switches of the signal input. 

• "Stop", "Start" are in the position OFF/AUS (switch upwards) 

• Signal switches "Limit0" and "Limit1" are in position OFF/AUS (switch upwards) 

• Potentiometer switch Ain0 is in position 0 

• "Record Selection" selector switch is in position 0 

• "Analogue/Digital" selector switch is in digital position (switch downwards) 

• "Internal/External" selector switch is in internal position (switch upwards) 

– Switch "Power Enable", "Controller Enable" into the position ON/AN. 

– In the "Device control" frame, check the options "FCT/HMI" and "Enable" 

 

8. Carry out homing with FCT  

– Switch "Stop" into the ON/AN position and in the tab menu click on the button  

"Run to position"  to start homing. 
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– Confirm the next message "Homing successful" by clicking on OK and compare the specifications in the 

"Operate" tab with the data before carrying out homing. 

 

 
 

 

9. Carry out homing with signal input 

– In the "Device control" frame, uncheck the options "FCT/HMI" and "Enable" 

– Switch "Controller Enable" and "Stop" from position OFF/AUS into position ON/AN 

(switch downwards). 

– Put the "Record selection" selector switch into position 0. 

– Switch "Start" into position ON/AN (switch downwards) to start homing. 
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10. Save project data and deactivate signal input 

– In the "Device control" frame, select the "FCT/HMI" option. 

– In the workspace, select "Save" to permanently save the loaded data in the controller. 

– In the main menu, select "Project" and "Save" to save the project. 

– Switch "Stop" and "Start" into the position OFF/AUS (switch upwards).  
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 Creating position records and testing positions 

 

1. Create position record list 

– Open the "Position record table" page and choose the "Position record list" tab to configure the main 

parameters of the position table. 

 

Position record list 

No. Mode Position [U] Profile Command Objective Input 

1 O 10.00 0 MC 2 – 

2 O 20.00 0 MC 3 – 

3 O 40.00 1 MC 4 – 

4 O 60.00 1 MC 5 – 

 

 

 
 

 

– Enter the data directly into the table or open the "Position record – detailed view" dialogue box by 

double-clicking on a position record to edit the position records. 
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Note 

You can freely define 63 positions. The positions created are listed as no. 1 to no. 63. Position no. 0, 

the reference point, is not listed in the table. Read the chapters 3.5.5 Position control and 

3.5.14 Travel program in the manual "Motor controller CMMSAS..." or the programming help 

"Help"  Contents of Installed Plug-ins  Festo  CMMS-AS". 

 

 

2. Configure position record profiles 

– Open the "Position record table" page and choose the "Position record profiles" tab to configure the 

main parameters of the position table. 

 

Position record profiles 

No. Speed 
[rpm] 

Accel. 
[rpm/s] 

Deceleration 
[rpm/s] 

Smooth[%] Time [ms] Start d. [ms] Final speed 
[rpm] 

Startcond. 

0 500.0 1147.5 1147.5 0 0 0  0 Ignore 

1 1000.0 1147.5 1147.5 0 0 0 0 Ignore 

 

 
 

 

– Enter the data directly into the table or open the "Position record – detailed view" dialogue box by 

double-clicking on a position record to edit the position record profiles. 
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Note 

For an exact description of the individual parameters, please see chapter 3.5.5 Position control 

and chapter 3.5.14 Travel program in the manual "Motor controller CMMS-AS-..." or 

the programming help "Help  Content of Installed Plug-ins  Festo  CMMS-AS". 

 

 

– Save the project and set up communication between the PC and the controller. 

– Make sure that all basic settings are correct and load the project into the controller. 

– Activate the device control FCT/HMI in order to control the controller using FCT. 

 

 
 

 

3. Positioning with FCT 

– In the "Device control" frame, check the "Enable" option. 

– Switch "Limit0", "Limit1" and "Stop" into position ON/AN. 

– In the tab menu, select the button "FCT"  and select a position record. 

– Click on the button "Run to position"  to start the positioning procedure. 

 

 

Note 
The type of execution of the position records with FCT can be selected by clicking on the "MEM" or "FCT" 
button.  
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4. Positioning using signal input 

– In the "Device control" frame, uncheck the options "FCT/HMI" and "Enable" 

– Switch "Limit0", "Limit1", "Controller Enable" and "Stop" from position OFF/AUS into position ON/AN. 

– Select a position with the "Record selection" selector switch. 

 

 

Note 
The position must be defined in the position record table. 
Otherwise, the error message "Position data record" appears. 

 

 

– Switch "Start" into position ON/AN (switch downwards) to start the positioning procedure. 
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5. Save project data and deactivate signal input 

– In the "Device control" frame, select the "FCT/HMI" option. 

– In the workspace, select "Save" to permanently save the loaded data in the controller. 

– In the main menu, select "Project" and "Save" to save the project. 

– Switch "Limit0", "Limit1", "Stop" and "Start" into the position OFF/AUS (switch upwards).  

 

6. Switch off system and power supply 

– Switch "Power Enable", "Controller Enable" into the position OFF/AUS. 

– Check the switches of the signal input. 

• "Stop", "Start" are in the position OFF/AUS 

• Signal switches "Limit0" and "Limit1" are in position OFF/AUS (switch upwards) 

• "Record Selection" selector switch is in position 0 

• "Analogue/Digital" selector switch is in digital position (switch downwards) 

• "Internal/External" selector switch is in internal position (switch upwards) 

• Potentiometer switch Ain0 is in position 0 

– Switch off the 24 V DC power supply unit and the power supply master switch (230 V AC). 

 

 

 Answer the following questions. 

 

– Describe the difference between the "FCT" mode and the "MEM" mode. 

 

In the "FCT" mode, upon activation the currently selected position record is carried out according to 

the settings in the position record table. The rotor runs into the selected position. 

In the "MEM" mode, upon activation position records stored in the controller are carried out 

according to the sequence control. The rotor runs according to the commands of the sequence control. 
 

 

– Explain the following commands from the positioning mode area. 

 

END 

End of a sequence. Only the started position record is carried out. 

 

MC 

Continue after "Motion complete/Movement executed". 

 

TIM 

Wait the time as specified in the assigned profile from the start of the movement. The next position is 

run to after the time specified in the position record profile. The time begins with the setting of START. 
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Exercise 5 
Positioning mode and sequence control 
 

 Learning objectives 

After completing this exercise: 

• You will be able to control the positioning procedures in a servo motor system using sequence control 

• You will be able to check position records using FCT in a test cycle 

 

 

 Problem description 

A sequence control should be created for the control of a tyre test stand. For use in normal operation, 

it is advisable to test the sequence control or the individual position records. 

To optimise the control response of the servo motor, the ramp-shaped rise/drop of the speed setpoint value 

should be measured and recorded in a diagram. 

The basic settings in FCT need to be adapted to this end. 

 

 Positional sketch 

 

 

Servo motor system 
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 Project assignment 

1. Create the sequence control and test the position records. 

2. Configure the measurement data and record the test process in a diagram. 

 

 

 Work aids 

• Technical data 

• Operating instructions 

 

 

 
 

Warning 

The electric power supply must not be switched on until all connections have been made and checked. 

The power supply must be switched off again once the exercise has been completed and before the 

components are removed. 
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 VAR 1: Creating the sequence control (time-dependent) and testing the position records 

 

1. Check the start requirements (see exercise 2) 

 

2. Start the power supply (see exercise 2) 

 

3. Start FCT and opening/de-archiving "Servo motor" project (see exercise 2) 

 

4. Check the project configuration and application data 

 

5. Create position record list 

– Open the "Position record table" page and choose the "Position record list" tab to configure the 

main parameters of the position table. 

 

Position record list 

No. Mode Position [U] Profile Command Objective Input 

1 O 50.00 0 TIM 2 – 

2 O 150.00 1 TIM 3 – 

3 O 250.00 2 TIM 4 – 

4 O 300.00 1 TIM 5 – 

5 O 150.00 3 TIM 6 – 

6 O 0.00 2 END – – 

 
 

 
 

 

Note 

You can freely define 63 positions. The created positions are listed as no. 1 to no. 63. Position no. 0, 

the reference point, is not listed in the table. Read the chapters 3.5.5 Position control and 

3.5.14 Travel program in the manual "Motor controller CMMSAS..." or the programming help 

"Help"  Content of Installed Plug-ins  Festo  CMMS-AS". 
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6. Configure position record profiles 

– Open the "Position record table" page and choose the "Position record profiles" tab to configure the 

main parameters of the position table. 

 

Position record profiles 

No. Speed 
[rpm] 

Accel. 
[rpm/s] 

Deceleration 
[rpm/s] 

Smooth[%] Time [ms] Start d. [ms] Final speed 
[rpm] 

Startcond. 

0 500.0 500.0 500.0 0 2000 0  0 Ignore 

1 1000.0 1000.0 1000.0 0 3000 0 0 Ignore 

2 2000.0 2000.0 2000.0 0 5000 0 0 Ignore 

3 1500.0 1500.0 1500.0 0 4000 0 0 Ignore 

 

 

 
 

 

Note 

For an exact description of the individual parameters, please see chapter 3.5.5 Position control and 

chapter 3.5.14 Travel program in the manual "Motor controller CMMS-AS-..." or the programming help 

"Help  Content of Installed Plug-ins  Festo  CMMS-AS". 
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7. Configure measurement data 

– In the "Workplace", select the "Configure measurement data" page to parameterise the 

recording function. 

 

"Configuring measurement data" 
parameters 

Selection 

Trace Channel 1 Numerical data – speed actual value (filtered) 

Trace Channel 2 Numerical data – speed setpoint value 

Settings for time base/delay 700/0.00 

Trigger conditions/trigger edge Digital data – positioning started/rising 

Trigger mode Standard 

Display mode Current page – add curves 

 

 

– Save the project and set up communication between the PC and the controller. 

– Make sure that all basic settings are correct and load the project into the controller. 

– Activate the device control FCT/HMI in order to control the controller using FCT. 

 

 
 

 

8. Check hardware manually (see exercise 2) 

 

9. Activate the system via signal input and FCT 

– Check the switches of the signal input. 

• "Stop", "Start" are in the position OFF/AUS (switch upwards) 

• Signal switches "Limit0" and "Limit1" are in position OFF/AUS (switch upwards) 

• Potentiometer switch Ain0 is in position 0 

• "Record Selection" selector switch is in position 0 

• "Analogue/Digital" selector switch is in digital position (switch downwards) 

• "Internal/External" selector switch is in internal position (switch upwards) 

– Switch "Power Enable", "Controller Enable" into the position ON/AN. 

– In the "Device control" frame, check the options "FCT/HMI" and "Enable" 

 

10. Carry out homing (see exercise 4) 
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11. Configure test cycle and carry out measurement 

– Switch "Limit0", "Limit1" and "Stop" into position ON/AN. 

– In the tab menu, select the button "FCT"  to execute the position records created using FCT. 

– Open the "Move manually" or "Optimise" tab in the "Project output" and, in the "Test cycle frame", 

arrange selected position records from the position record list in the desired order. 

 

 
 

 

– Click on the "Start trace" button to begin data recording. 

– Click on the button "Run sequence"  to start the positioning procedure and measurement. 

 

 
 

 

– Click on "Stop trace" to end data recording. 

– In "Workstation", open the "Measurement data" page. 
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12. Starting sequence control and carrying out measurement 

– Switch "Limit0", "Limit1" and "Stop" into position ON/AN. 

– Change to the "MEM" mode (click on "FCT"  button) to carry out position records stored in the 

controller. 

– Click on "Start trace" to begin data recording. 

– Choose the position record no. 1 and click on the button "Run to position" , 

to start the positioning procedure and measurement. 

 

 
 

 

– Click on "Stop trace" to end data recording. 

– In "Workstation", open the "Measurement data" page. 
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Note 

Position records containing an end speed <> 0 must NOT be used for individual records, since the end 

speed condition can only be reached in linkages. 

 

 

13. Save project data and ending FCT 

– In the workspace, select "Save" to permanently save the loaded data in the controller. 

– In the main menu, select "Project" and "Save" or "Archive" to save the project. 

– Deactivate the data connection and end FCT. 

 

14. Switch off system and power supply 

– Switch "Power Enable", "Controller Enable" into the position OFF/AUS. 

– Put "Limit0", "Limit1", and "Stop" into the position OFF/AUS (switch upwards).  

– Check the switches of the signal input. 

• "Start" is in the position OFF/AUS 

• Potentiometer switch Ain0 is in position 0 

• "Record Selection" selector switch is in position 0 

• "Analogue/Digital" selector switch is in digital position (switch downwards) 

• "Internal/External" selector switch is in internal position (switch upwards) 

– Switch off the 24 V DC power supply unit and the power supply master switch (230 V AC). 
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 VAR 2: Creating the sequence control (position-dependent) and testing the position records 

 

1. Check the start requirements (see exercise 2) 

 

2. Start the power supply (see exercise 2) 

 

3. Start FCT and open/de-archive "Servo motor" project (see exercise 2) 

 

4. Check the project configuration and application data 

 

5. Create a position record list 

– Open the "Position record table" page and choose the "Position record list" tab to configure the 

main parameters of the position table. 

 

Position record list 

No. Mode Position [U] Profile Command Objective Input 

1 O 50.00 0 MC 2 – 

2 O 150.00 1 MC 3 – 

3 O 250.00 2 MC 4 – 

4 O 300.00 1 MC 5 – 

5 O 150.00 3 MC 6 – 

6 O 0.00 2 END – – 

 
 

 
 

 

Note 

You can freely define 63 positions. The created positions are listed as no. 1 to no. 63. Position no. 0, 

the reference point, is not listed in the table. Read the chapters 3.5.5 Position control and 

3.5.14 Travel program in the manual "Motor controller CMMSAS..." or the programming help 

"Help"  Content of Installed Plug-ins  Festo  CMMS-AS". 

 

 



Exercise 5 – Positioning mode and sequence control 

64  © Festo Didactic GmbH & Co. KG 571853 

6. Configure position record profiles 

– Open the "Position record table" page and choose the "Position record profiles" tab to configure the 

main parameters of the position table. 

 

Position record profiles 

No. Speed 
[rpm] 

Accel. 
[rpm/s] 

Deceleration 
[rpm/s] 

Smooth[%] Time [ms] Start d. [ms] Final speed 
[rpm] 

Startcond. 

0 500.0 500.0 500.0 0 0 0  0 Ignore 

1 1000.0 1000.0 1000.0 0 0 1000 0 Ignore 

2 2000.0 2000.0 2000.0 0 0 500 0 Ignore 

3 1500.0 1500.0 1500.0 0 0 2000 0 Ignore 

 

 

 
 

 

Note 

For an exact description of the individual parameters, please see chapter 3.5.5 Position control and 

chapter 3.5.14 Travel program in the manual "Motor controller CMMS-AS-..." or the programming help 

"Help  Content of Installed Plug-ins  Festo  CMMS-AS". 
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7. Configure measurement data 

– In the "Workplace", select the "Configure measurement data" page to parameterise the recording 

function. 

 

"Configure measurement data" parameters Selection 

Trace Channel 1 Numerical data – speed actual value (filtered) 

Trace Channel 2 Numerical data – speed setpoint value 

Settings for time base/delay 900/0.00 

Trigger conditions/trigger edge Digital data – positioning started/rising 

Trigger mode Standard 

Display mode Current page – add curves 

 

 

– Save the project and set up communication between the PC and the controller. 

– Make sure that all basic settings are correct and load the project into the controller. 

– Activate the device control FCT/HMI in order to control the controller using FCT. 

 

 
 

 

8. Check hardware manually (see exercise 2) 

 

9. Activate the system via signal input and FCT 

– Check the switches of the signal input. 

• "Stop", "Start" are in the position OFF/AUS (switch upwards) 

• Signal switches "Limit0" and "Limit1" are in position OFF/AUS (switch upwards) 

• Potentiometer switch Ain0 is in position 0 

• "Record Selection" selector switch is in position 0 

• "Analogue/Digital" selector switch is in digital position (switch downwards) 

• "Internal/External" selector switch is in internal position (switch upwards) 

– Switch "Power Enable", "Controller Enable" into the position ON/AN. 

– In the "Device control" frame, check the options "FCT/HMI" and "Enable". 

 

10. Carry out homing (see exercise 4) 
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11. Configure test cycle and carry out measurement 

– Switch "Limit0", "Limit1" and "Stop" into position ON/AN. 

– In the tab menu, select the button "FCT"  to carry out position records created using FCT. 

– Open the "Move manually" or "Optimise" tab in "Project output" and, in the "Test cycle frame", 

arrange selected position records from the position record list in the desired order. 

 

 
 

 

– Click on "Start trace" to begin data recording. 

– Click on the button "Run sequence"  to start the positioning procedure and measurement. 

 

 
 

 

– Click on "Stop trace" to end data recording. 

– In "Workstation", open the "Measurement data" page. 
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12. Start sequence control and carry out measurement 

– Switch "Limit0", "Limit1" and "Stop" into position ON/AN. 

– Change to the "MEM" mode (click on "FCT"  button) to carry out position records stored in the 

controller. 

– Click on "Start trace" to begin data recording. 

– Choose the position record no. 1 and click on the button "Run to position" , 

to start the positioning procedure and measurement. 

 

 
 

 

– Click on "Stop trace" to end data recording. 

– In "Workstation", open the "Measurement data" page. 
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13. Save project data and end FCT 

– In the workspace, select "Save" to permanently save the loaded data in the controller. 

– In the main menu, select "Project" and "Save" or "Archive" to save the project. 

– Deactivate the data connection and end FCT. 

 

14. Switch off system and power supply 

– Switch "Power Enable", "Controller Enable" into the position OFF/AUS. 

– Put "Limit0", "Limit1", and "Stop" into the position OFF/AUS (switch upwards).  

– Check the switches of the signal input. 

• "Start" is in the position OFF/AUS 

• Potentiometer switch Ain0 is in position 0 

• "Record Selection" selector switch is in position 0 

• "Analogue/Digital" selector switch is in "Digital" position (switch downwards) 

• "Internal/External" selector switch is in "Internal" position (switch upwards) 

– Switch off the 24 V DC power supply unit and the power supply master switch (230 V AC). 
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 Answer the following questions. 

 

– In FCT, you can optimise the controller data of the controller (Page Optimise controller data/tab). 

Explain the following terms. 

 

Position controller 

The position controller is used to set the position controller parameters. The position controller is 

superordinate to the speed controller. The input variable is the difference between the setpoint and 

actual position, the output variable is a setpoint speed. The position controller uses the difference 

between the setpoint and actual position to calculate a speed that is forwarded to the speed controller 

as a setpoint value. The position controller can only be used in combination with the position 

controller or the synchronisation controller. 

 

Correction velocity 

This parameter specifies the maximum velocity that is added to the positioning velocity in the event of 

a following error. This variable should initially be set at approx. ±/500 rpm. 

 
 

– What happens if the position control gain is configured too small/too large? 

 

If the setting is too smooth, it takes too long for the position to stabilise and the gain must be 

increased. 

 

If the setting is too hard, the speed begins to oscillate in the stop procedure and the gain must be 

reduced. 

 

Note that the overshoots can be caused by acceleration and brake times that are too short. 
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– Explain the following terms from the positioning mode area. 

 

Target 

For all commands other than "END": Target record number if the condition is satisfied.  

If the satisfied condition of the command is not equal to "END", the entered target record number is 

run to. 

 

Ignore start condition/wait/interrupt 

Start condition with ongoing movement. 

Ignore: START is active only at rest. 

Wait: If START is set during a running movement, a different position is run to after the first record is 

ended. 

Interrupt: If START is set during a running movement, a different position is run to immediately. 
 

 

– Carry out the listed experiments and describe the results in the table below. 

 

Operation Description 

Start a test cycle from any position The drive runs in the direction of position record target number 

1 of the test cycle and restarts it. 

 

During the test cycle, click on the button "Stop sequence" The drive completes the executed position record of the test 

cycle and then stops. 

 

During the interrupted test cycle, click on the button 

"Start sequence" 

The drive runs in the direction of position record target number 

1 of the test cycle and restarts it. 

 

In the "MEM" mode, start any desired position record of the 

position record list. 

The drive starts the positioning procedure with the selected 

position record and travels according to the commands of the 

sequence control. 

During the positioning procedure, click on "Stop" The drive stops immediately. 

 

 

During the interrupted positioning procedure, click on 

"Run to position" 

The drive travels in the direction of the selected starting 

position record number and starts a new positioning procedure 

according to the sequence control. 

 

 



  

© Festo Didactic GmbH & Co. KG 571853  71 

Exercise 6 
Travel program with record linking 
 

 Learning objectives 

After completing this exercise: 

• You will be familiar with the various operating modes of a motor controller 

• You will be able to create and control a travel program with position record linking 

• You can teach-in positions 

 

 

 Problem description 

A measuring section should be controlled via a travel program with position record linking. 

The various operating modes of the motor controller are used to this end.  

The operating mode "Linked position records" is needed to control the speed profiles with final speed <> 0. 

Jog mode allows the drive to be moved manually, e.g. to travel to the teach-in positions or move the drive 

out of the way after a system fault. 

 

 

 Positional sketch 

 

 

Servo motor system 
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 Project assignment 

1. Teach-in the positions. 

2. Create a travel program with position record linking. 

 

 

 Work aids 

• Technical data 

• Operating instructions 

 

 

 
 

Warning 

The electric power supply must not be switched on until all connections have been made and checked. 

The power supply must be switched off again once the exercise has been completed and before the 

components are removed. 
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 Teaching in positions 

 

1. Check the start requirements (see exercise 2) 

 

2. Start the power supply (see exercise 2) 

 

3. Connect the I/O simulation box 

– Connect the I/O simulation box using the I/O SysLink cable with socket XMG1 of the controller unit. 

 

4. Start FCT and open/de-archive "Servo motor" project (see exercise 2) 

 

5. Check the project configuration and application data 

 

6. Parameterise the control interface 

– Open the "Digital I/O" page to assign the function of the digital inputs and outputs. 

 

"Digital I/O" parameters Selection 

Mode selection Used 

Digital outputs 

Output 1 

Output 2 

Output 3 

 

Motion complete 

Start confirmed 

Common error 
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7. Parameterise jog mode 

– Open the "Jog mode" page to configure the parameters for the jog mode of the motor controller. 

 

"Jog mode" parameters Selection 

Creep travel 

Creep speed [rpm] 

Creep duration [ms] 

 

15.00 

2000 

Jog parameter 

Max. speed [rpm] 

Acceleration [rpm/s] 

Deceleration [rpm/s] 

Smoothing [%] 

 

150.00 

1147.5 

1147.5 

100 

Debounce time of DINs after teaching in 

debounce time [ms] 

 

100 

 
 

 
 

 

– Save the project and set up communication between the PC and the controller. 

– Make sure that all basic settings are correct and load the project into the controller. 

– Activate the device control FCT/HMI in order to control the controller using FCT. 

 

 
 

 

8. Check hardware manually (see exercise 2) 
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9. Activate the system via signal input and FCT 

– Check the switches of the signal input. 

• "Limit0", "Limit1", "Stop", "Start" are in the position OFF/AUS 

• Potentiometer switch Ain0 is in position 0 

• "Record Selection" selector switch is in position 0 

• "Analogue/Digital" selector switch is in digital position 

• "Internal/External" selector switch is in internal position 

– Switch "Power Enable", "Controller Enable" into the position ON/AN. 

– In the "Device control" frame, check the options "FCT/HMI" and "Enable" 

 

10. Carry out homing (see exercise 4) 

 

11. Teach in positions with FCT 

– Switch "Limit0", "Limit1" and "Stop" into position ON/AN. 

– Open the "Position record table" page and choose the "Position record list" tab to configure 

new positions. 

– In the "Project output", open the "Manually move" section to move the drive using the buttons under 

"Manual control". 

– Select the corresponding position record in the position record list and run the drive with the buttons 

Jog "<<" and ">>" into the desired target position. 

– Click on "Accept as position nr." to save the position in the position record list. 

 

Position record list 

No. Position [U] 

1 150.00 

3 300.00 
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12. Teach in positions with signal input 

– Switch "Limit0" and "Limit1" into position ON/AN. 

– In the "Device control" frame, uncheck the options "FCT/HMI" and "Enable" 

– Switch "Power ON/OFF" of the I/O simulation box, "Controller Enable" and "Stop" from position 

OFF/AUS into position ON/AN. 

– Put the mode selector switch Din9 into position OFF (bit 0), the selector switch Din12 into position ON 

(bit 1), to switch into the "jog mode" operating mode.  

– Select the corresponding position record with the "Record selection" selector switch. 

– Select Jog+ (Din10/positive direction) or Jog- (Din11/negative direction) and run the drive into the 

desired target position. 

– Switch "Start" into position ON/AN to save the position in the controller. 

– In the "Device control" frame, check the "Enable" option and click on the "Upload" button to transfer 

the positions into the position record list. 

 

Position record list 

No. Position [U] 

2 200.00 

4 0.00 
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13. Save project data and end FCT 

– In the workspace, select "Save" to permanently save the loaded data in the controller. 

– In the main menu, select "Project" and "Save" to save the project. 

– Deactivate the data connection and end FCT. 

 

14. Switch off system and power supply 

– Switch "Power ON/OFF" of the I/O simulation box, "Power Enable", "Controller Enable", 

"Stop", "Start" into position OFF/AUS. 

– Put "Limit0" and "Limit1" into position OFF/AUS. 
– Check the switches of the signal input. 

• "Record Selection" selector switch is in position 0 
• Potentiometer switch Ain0 is in position 0 
• "Analogue/Digital" selector switch is in digital position 
• "Internal/External" selector switch is in internal position 

– Switch off the 24 V DC power supply unit and the power supply master switch (230 V AC). 
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 Creating a travel program with position record linking 

 

1. Create position record list 

– Open the "Position record table" page and choose the "Position record list" tab to supplement the 

main parameters of the position table. 

 

Position record list 

No. Mode Position [U] Profile Command Objective Input 

1 O 150.00 0 NRS 2 NEXT 1 

2 O 200.00 1 NRS 3 NEXT 2 

3 O 300.00 2 MC 4 – 

4 O 0.00 3 END – – 

 

 

 
 

 

Note 

You can freely define 63 positions. The created positions are listed as no. 1 to no. 63. Position no. 0, 

the reference point, is not listed in the table. Read the chapters 3.5.5 Position control and 

3.5.14 Travel program in the manual "Motor controller CMMSAS..." or the programming help 

"Help"  Content of Installed Plug-ins  Festo  CMMS-AS". 
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2. Configure position record profiles 

– Open the "position record table" page and choose the "position record profiles" tab to configure the 

main parameters of the position table. 

 

position record profiles 

No. Speed 
[rpm] 

Accel. 
[rpm/s] 

Deceleration 
[rpm/s] 

Smooth[%] Time [ms] Start d. [ms] Final speed 
[rpm] 

Startcond. 

0 1500.0 1500.0 1500.0 0 0 1000  1500.0 Ignore 

1 100.0 500.0 500.0 0 0 0 100.0 Ignore 

2 1000.0 1000.0 1000.0 0 0 0 1000.0 Ignore 

3 3000.0 3000.0 3000.0 0 0 2000 0 Ignore 

 
 

 
 

 

Note 

For an exact description of the individual parameters, please see chapter 3.5.5 Position control and 

chapter 3.5.14 Travel program in the manual "Motor controller CMMS-AS-..." or the programming help 

"Help  Content of Installed Plug-ins  Festo  CMMS-AS". 
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3. Configure measurement data 

– In the "Workplace", select the "Configure measurement data" page to parameterise the 

recording function. 

 

"Configure measurement data" parameters Selection 

Trace Channel 1 Numerical data – speed actual value (filtered) 

Trace Channel 2 Numerical data – speed setpoint value 

Settings for time base/delay 1100/0.00 

Trigger conditions/trigger edge Digital data – position started/rising 

Trigger mode Standard 

Display mode Current page – add curves 

 

 

– Save the project and set up communication between the PC and the controller. 

– Make sure that all basic settings are correct and load the project into the controller. 

– Activate the device control FCT/HMI in order to control the controller using FCT. 

 

 
 

 

4. Activate the system via signal input and FCT 

– Check the switches of the signal input. 

• "Stop", "Start" are in the position OFF/AUS 

• Signal switches "Limit0" and "Limit1" are in position OFF/AUS 

• Potentiometer switch Ain0 is in position 0 

• "Record Selection" selector switch is in position 0 

• "Analogue/Digital" selector switch is in digital position 

• "Internal/External" selector switch is in internal position 

– Switch "Power ON/OFF" of the I/O simulation box, "Power Enable", "Controller Enable", 

into position ON/AN. 

– Put the mode selector switch Din9 into position OFF (bit 0), the selector switch Din12 into position OFF 

(bit 0), to switch into the "Individual record" operating mode.  

– In the "Device control" frame, check the options "FCT/HMI" and "Enable" 
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5. Configure test cycle and execute measurement 

– Switch "Limit0", "Limit1" and "Stop" into position ON/AN. 

– In the tab menu, click on the button "FCT"  to carry out the position records created using FCT. 

– Open the "Move manually" or "Optimise" tab in the "Project output" and, in the "Test cycle frame", 

arrange selected position records from the position record list in the desired order. 

 

 
 

 

– Click on the "Start trace" button to begin data recording. 

– Click on "Run sequence"  to start the position procedure and measurement. 

 

 
 

 

– Click on "Stop trace" to end data recording. 

– In "Workstation", open the "Measurement data" page. 
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6. Start travel program in FCT and perform measurement 

– Switch "Limit0", "Limit1" and "Stop" into position ON/AN. 

– Change to the "MEM" mode (click on "FCT"  button) to carry out position records stored in the 

controller. 

– Click on "Start trace" to begin data recording. 

– Choose the position record no. 1 and click on the button "Run to position" , 

to start the position procedure and measurement. 

– Switch NEXT 1 (Din10) when reaching position 1 or NEXT 2 (Din11) when reaching position 2 into 

position ON/AN to continue the record linking. 

 

 
 

 

– Click on "Stop trace" to end data recording. 

– In "Workstation", open the "Measurement data" page. 
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Note 

position records containing an end speed <> 0 must NOT be used for individual records, since the end 

speed condition can only be reached in linkages. 

 

 

7. Start travel program with signal input 

– In the "Device control" frame, uncheck the options "FCT/HMI" and "Enable" 

– Switch "Limit0" and "Limit1" into position ON/AN. 

– Switch "Controller Enable" and "Stop" from position OFF/AUS into position ON/AN. 

– Put the mode selector switch Din9 into position ON (bit 1), the selector switch Din12 into position OFF 

(bit 0), to switch into the "Linked position records" operating mode.  

– Put the "Record selection" selector switch into position 9 (Din0 and Din3 actuated) to start the 

sequence control with position record number 1. 

(Din0 – Din2 for the record selection, Din3 for "Stop travel program") 

– Switch "Start" into position ON/AN to start the travel program. 

– Switch NEXT 1 (Din10) when reaching position 1 or NEXT 2 (Din11) when reaching position 2 into 

position ON/AN to continue the record linking. 
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8. Save project data and end FCT 

– In the workspace, select "Save" to permanently save the loaded data in the controller. 

– In the main menu, select "Project" and "Save" to save the project. 

– Deactivate the data connection and end FCT. 

 

9. Switch off system and power supply 

– Switch "Power ON/OFF" of the I/O simulation box, "Power Enable", "Controller Enable", 

"Stop", "Start" into position OFF/AUS. 

– Put "Limit0" and "Limit1" into position OFF/AUS. 

– Check the switches of the signal input. 

• "Record Selection" selector switch is in position 0 

• Potentiometer switch Ain0 is in position 0 

• "Analogue/Digital" selector switch is in digital position 

• "Internal/External" selector switch is in internal position 

– Switch off the 24 V DC power supply unit and the power supply master switch (230 V AC). 
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 Answer the following questions. 

 

– Explain the following terms from the position mode area. 

 

Command NRS 

Continue after rising edge at the NEXT input and subsequent rising edge of "Motion Complete". 

 

Command NFI 

Immediate continuation after falling edge at the NEXT input. But first a START signal must take place. 

 

Final speed 

For linked sets only. Specifies the speed setpoint value with which the started record is ended and the 

next record continued. 
 

 

– Carry out the listed experiments and describe the results in the table below. 

 

Operation Description 

In the "MEM" mode, start any desired position record of the 

position record list. 

The drive starts the position procedure with the selected 

position record and travels according to the commands of the 

sequence control. 

During the position procedure, put the "Record selection" selector 

switch into position 7 (Din3 not actuated). 

By removing Din3 "Stop travel program", the ongoing travel 

program is stopped at the current location. 

The drive stops immediately. 

During the interrupted position procedure, put the 

"Record selection" selector switch back into position 8 

(Din3 actuated). 

If Din3 comes, the travel program is automatically continued 

from this position. 

 

During the position procedure, put the "Stop" selector switch into 

position OFF/AUS (Din13 not actuated). 

By removing Din13 "Stop", the ongoing travel program is 

interrupted. The travel program must be restarted. 
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