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3 Introduction

This documentation ‘Getting Started’ provides the first steps in using EPOS positioning controller. It
describes the standard procedure when the device is put into operation. The document facilitates the
installation and configuration of a basic EPOS 24/5 system.
maxon motor EPOS 24/5 is a small-sized full digital smart motion
controller. Due to the flexible and high efficient power stage the
EPOS 24/5 drives brushed DC motors with digital encoder as well as
brushless EC motors with digital Hall sensors and encoder.
The sinusoidal current commutation by space vector control offers to
drive brushless EC motors with minimal torque ripple and low noise.
The integrated position-, velocity- and current control functionality
Figure 1: EPOS 24/5 photo  allows sophisticated positioning applications. It is specially designed
being commanded and controlled as a slave node in the CANopen
network. In addition the unit can be operated through any RS-232 communication port.
The latest edition of these ‘Getting Started’, additional documentation and software to the EPOS
positioning controller may also be found in the internet under http://www.maxonmotor.com category
<Service & Downloads>.

4 How to use this guide
Setup

—

EPOS 8

&

Getting Started

Installation Configuration Programming Application

EPOS s

o)

o Cable Starting Set * Graphical User o WindowsDLL e Application Notes
Interface e« Application

Samples

) Hardwaré e |EC1131 Iibrarie's
Reference

o Firmwaré
Specification

« Communication
Guide
Figure 2: EPOS documentation hierarchy
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5 Safety Instructions

Skilled Personnel
Installation and starting of the equipment shall only be performed by experienced,
skilled personnel.

Statutory Regulations
The user must ensure that the positioning controller and the components belonging
to it are assembled and connected according to local statutory regulations.

Load Disconnected
For primary operation the motor should be free running, i.e. with the load
disconnected.

Additional Safety Equipment

An electronic apparatus is not fail-safe in principle. Machines and apparatus must
therefore be fitted with independent monitoring and safety equipment. If the
equipment breaks down, if it is operated incorrectly, if the control unit breaks down
or if the cables break, etc., it must be ensured that the drive or the complete
apparatus is kept in a safe operating mode.

Repairs
Repairs may be made by authorized personnel only or by the manufacturer. It is
dangerous for the user to open the unit or make repairs to it.

Danger
Do ensure that during the installation of the EPOS 24/5 no apparatus is connected
to the electrical supply. After switching on, do not touch any live parts!

Max. Supply Voltage
Make sure that the supply voltage is between 11 and 24 VDC. Voltages higher than
27 VDC or of wrong polarity will destroy the unit.

Electrostatic Sensitive Device (ESD)

>k BPBEDBEP
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6 Installation and Configuration

6.1 Step 1: Software Installation

Install the software from the EPOS CD-ROM. The CD-ROM contains all
necessary information and tools for installation and operation of the EPOS
controllers (Manuals, Firmware, Tools and Windows DLLs).

0

Figure 3: EPOS CD-ROM

The latest edition of the software to the EPOS positioning controller may be
downloaded from the internet under http://www.maxonmotor.com category
<Service & Downloads>.

Minimum system requirements:

Windows ME, Windows NT 4.0, Windows 2000, XP
486 processor, 128 MB RAM
200 MB free storage space on hard drive

Screen resolution 1024 x 768 pixels at 256 colours

Follow the next instructions to install the whole software on your computer:

1. Insert CD-ROM
Insert the EPOS CD-ROM into the CD-ROM drive of your computer.

2. Start the installation program ‘EPOS_CD-ROM.exe’

Normally the installation program starts automatically after inserting
EPOS CD-ROM. Alternatively, double click the item in the explorer to
start the installation program ‘EPOS_CD-ROM.exe’

3. Follow the instructions during the installation program

Please read each instruction carefully. During the installation
procedure you will be asked for a working directory. (Recommendation:
C:\Programme\maxon motor EPOS CD-ROM)

4. Check the new shortcuts and items in the start menu

All necessary files are copied to the hard drive ‘maxon motor EPOS
CD-ROM’ item allows accessibility to all ‘Contents’. On the desktop, a
new shortcut to the ‘EPOS_UserInterface.exe’ will be added. Check
the new shortcuts in the start menu and on the desktop.

5. Modify or remove the EPOS software

To change application features or to uninstall the EPOS software, start
the installation program ‘EPOS_CD-ROM.exe’ and follow the
instructions.

6 maxon motor control
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6.2 Step 2: Hardware Presetting

6.2.1 maxon EC motor
Using EPOS 24/5 for maxon EC motor, no presetting is necessary.

6.2.2 maxon DC motor with separated motor and encoder cable

Using EPOS 24/5 for maxon DC motor with separated motor and encoder
cable, no presetting is necessary.

6.2.3 maxon DC motor with integrated motor/encoder ribbon cable

Using EPOS 24/5 for maxon DC motor with integrated motor/encoder
ribbon cable an additional presetting has to be done.

The jumper JP2 and JP3 can be found on board by opening the housing
cover.

. .. °2 JP

3

Figure 4: Location JP2 and JP3 (factory setting)

maxon DC motor with separated = maxon DC motor with integrated
motor and encoder cable motor/encoder ribbon cable

S e P

JP2 open JP2 closed

JP3 open JP3 closed

Motor (J2): motor cable Motor (J2): not connected

Encoder (J4): encoder cable  Encoder (J4): motor/encoder
ribbon cable

Figure 5: Configuration JP2 and JP3

December 2008 Edition / document number 573050-07 / subject to change maxon motor control 7
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6.3 Step 3: Minimum External Wiring
Select the motor variant used with EPOS 24/5 for minimum wiring:

6.3.1

‘6.3.1 EPOS 24/5 for maxon EC motor’

‘6.3.2 EPOS 24/5 for maxon DC motor with separated motor and encoder cable’

‘6.3.3 EPOS 24/5 for maxon DC motor with integrated motor/encoder ribbon cable’

EPOS 24/5 for maxon EC motor

Install the EPOS 24/5 hardware. Use the maxon cable assemblies below
for wiring.

You should have:

EPQOS 24/5 positioning controller ..................... order number 275512
EPOS power cable (Connector J1) ................. order number 275829
EPOS motor cable (Connector J2) .................. order number 275851
EPQOS Hall sensor cable (Connector J3) ......... order number 275878
EPOS encoder cable (Connector J4) .............. order number 275934

EPOS RS232-COM cable (Connector J6) ....... order number 275900

Follow the steps and see also figure 6.

1.

Connect EPOS power cable

Connect the power cable (Order No. 275829) to the connector J1 of
the EPOS 24/5. On the opposite side connect to a power supply
(+11 ... 424 VDC).

The necessary output current is depending on load. (Continuous max.
5 A; acceleration, short-time max. 10 A)

Note! Make sure that the supply voltage is between +11 and
+24 VDC. Voltages higher than +27 VDC or of wrong polarity will
destroy the unit.

Connect EPOS motor cable

Connect the motor cable (Order No. 275851) to the connector J2 of the
EPOS 24/5. On the opposite side connect to terminal blocks. Connect
the motor power lines to the opposite side of the terminal blocks.

Connect EPOS Hall sensor cable

Connect the Hall sensor cable (Order No. 275878) to the connector J3
of the EPOS 24/5. On the opposite side connect to terminal blocks.
Connect the motor Hall sensor lines to the opposite side of the terminal
blocks.

Connect EPOS encoder cable

Connect the encoder cable (Order No. 275934) to the connector J4 of
the EPOS 24/5. On the opposite side connect to the encoder of the
motor.

Connect EPOS RS232-COM cable

Connect the RS232-COM cable (Order No. 275900) to the connector
J6 of the EPOS 24/5. On the opposite side connect to a free RS-232
port of your computer.

Note! If you do not use the maxon cables, you have to do the wiring using
the ‘Cable Starting Set’ manual.

8 maxon motor control
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Figure 6: Minimum wiring for maxon EC motor
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6.3.2 EPOS 24/5 for maxon DC motor with separated motor and encoder cable

Next option allows hardware installation of EPOS 24/5 for maxon DC
motor with separated motor and encoder cable. Use the maxon cable
assemblies below for wiring.

You should have:

EPOS 24/5 positioning controller .................... order number 275512
EPOS power cable (Connector J1) ................. order number 275829
EPOS motor cable (Connector J2) .................. order number 275851
EPOS encoder cable (Connector J4) .............. order number 275934

EPOS RS232-COM cable (Connector J6) ...... order number 275900
Follow the steps and see also figure 7.

1. Connect EPOS power cable
Connect the power cable (Order No. 275829) to the connector J1
of the EPOS 24/5. On the opposite side connect to a power
supply (+11 ... +24 VDC).
The necessary output current is depending on load. (Continuous
max. 5 A; acceleration, short-time max. 10 A)

Note! Make sure that the supply voltage is between +11 and
+24 VDC. Voltages higher than +27 VDC or of wrong polarity will
destroy the unit.

2. Connect EPOS motor cable
Connect the motor cable (Order No. 275851) to the connector J2
of the EPOS 24/5. On the opposite side connect to a terminal
blocks. Connect the motor power lines to the opposite side of the
terminal blocks.

3. Connect EPOS encoder cable
Connect the encoder cable (Order No. 275934) to the connector
J4 of the EPOS 24/5. On the opposite side connect to the encoder
of the motor.

4. Connect EPOS RS232-COM cable
Connect the RS232-COM cable (Order No. 275900) to the
connector J6 of the EPOS 24/5. On the opposite side connect to a
free RS-232 port of your computer.

Note! If you do not use the maxon cables, you have to do the wiring
using the ‘Cable Starting Set’ manual.

10 maxon motor control
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Figure 7: Minimum wiring for maxon DC motor with separated motor and encoder cable
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6.3.3 EPOS 24/5 for maxon DC motor with integrated motor/encoder ribbon cable

Next option allows hardware installation of EPOS for maxon DC motor
with integrated motor/encoder ribbon cable. Use the maxon cable
assemblies below for wiring.

You should have:

EPOS 24/5 positioning controller ..................... order number 275512
EPOS power cable (Connector J1) .........c........ order number 275829
EPOS encoder cable (Connector J4) ............... order number 275934

EPOS RS232-COM cable (Connector J6) ....... order number 275900
Follow the steps and see also figure 8.

1. Check jumper presetting
Be sure you have done the jumper presetting as described in
chapter '‘6.2.3 maxon DC motor with integrated motor/encoder
ribbon cable’.

2. Connect EPOS power cable
Connect the power cable (Order No. 275829) to the connector J1
of the EPOS 24/5. On the opposite side connect to a power
supply (+11 ... +24 VDC).
The necessary output current is depending on load. (Continuous
max. 5 A; acceleration, short-time max. 10 A)

Note! Make sure that the supply voltage is between +11 and
+24 VDC. Voltages higher than +27 VDC or of wrong polarity will
destroy the unit.

3. Connect EPOS encoder cable
Connect the encoder cable (Order No. 275934) to the connector
J4 of the EPOS 24/5. On the opposite side connect to the encoder
of the motor.

4. Connect EPOS RS232-COM cable
Connect the RS232-COM cable (Order No. 275900) to the
connector J6 of the EPOS 24/5. On the opposite side connect to a
free RS-232 port of your computer.

Note! If you do not use the maxon cables, you have to do the wiring
using the ‘Cable Starting Set’ manual.

12 maxon motor control

December 2008 Edition / document number 573050-07 / subject to change



maxon motor

EPOS Positioning Controller EPOS 24/5 Getting Started

Figure 8: Minimum wiring for maxon DC motor with integrated motor/encoder ribbon cable
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6.4 Step 4: System Configuration
In this section you will configure the EPOS 24/5 for your drive system.

Please note:

The EPOS User Interface provides an online help. It contains all
available documentation.

To open online help functions:
- press F1

- or use the help buttons @ @ H
- or click the right mouse button

You have to know some technical data about your system. Use the
maxon catalogue or the datasheets of the components used.

To configure your drive system:

1.

Power-up
Switch on the EPOS 24/5 power supply.

Start the ‘EPOS User Interface’ Version 2.00 or higher
Double click on the item ‘EPOS Userlnterface.exe’ on the desktop to
start the graphical user interface (GUI). By starting the ‘EPOS User
Interface’ the ‘Startup Wizard’ will be started automatically.

‘Startup Wizard’ Step 1: Minimum External Wiring

a) Verify that your hardware installation is correct. Please refer to
chapter ‘6.3 Step 3: Minimum External Wiring'.

b) If you have already read the ‘Getting Started’ document, click on
the button ‘Confirm that you've read the ‘Getting Started’
document’. Otherwise it is possible to display the document online
by clicking on the button ‘Show Getting Started’.

x|

Step 1: Minimum Extermal Wiring!

Please read the 'Getting Started' docurnent for a
comect hardware installation!

Confirm that vou've read the 'Getting Started’ document! |

Shows Getting Started' |

INFO: &l documentations are available on the intermet
hittp: /v, maxonmotor. conm
in the section "Service” az "Download".

http:/www.mazonmotor.com

< Zuriick: | Weiter | Abbrechenl

Figure 9: Startup wizard dialog for minimum external wiring

c)

Click on the button ‘Weiter’ for the next step.

14 maxon motor control
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‘Startup Wizard’ Step 2: Communication Setting!
a) Verify that your RS-232 wiring is correct." Please refer to chapter

‘6.3 Step 3: Minimum External Wiring’.

b) Click on the button ‘Search Communication Setting’ to search the
used COM port and the adjusted baudrate automatically.

Startup Wizard

hitp:/iwww.maxonmotor.com

Step 2: Communication Setting!

Select the correct communication seltings!

Communication via 3% o  CAMopen

Interface: I RS232
Senal Post Cam1 hd
Baud-ate | 38400 hd I

NOTE: For a comect wirng of the communication have a
look at the document ‘Getling Stated” |

x|

< Zuriick Weiter >

Abbrechen |

Figure 10: Startup wizard dialog for setting RS-232 communication

c) If a correct communication setting is found, the following dialog is
displayed.

EPOS_UserInterface x|

\ij) Correct communication setting found!

Paort; Coml
Baudrate: 35400 baud

Figure 11: Communication settings found

d) Click on the ‘OK’ button to confirm and accept the values.

e) Click on the button ‘Weiter’ for the next step.

‘Startup Wizard’ Step 3: Motor Type
a) Select the used motor type.

Startup Wizard [Node 1]

http:/www.maxonmotor.com

Step 3: Matar Type

Select the correct matar type |

maxon DC motor i
LY -

" maxon DT motar

maxon EC motor Fs ad

&

< Zuriick I Weiter > I

Abbrechen |

Figure 12: Startup wizard dialog for choosing motor type

b) Click on the button ‘Weiter’ for the next step.

"It is also possible to run ‘EPOS User Interface’ via CANopen communication. In this case, a PC CAN- interface card from IXXAT or

Vector has to be used.

For correct wiring please see ‘EPOS 24/5 Hardware Reference’ document.

December 2008 Edition / document number 573050-07 / subject to change
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6. ‘Startup Wizard’

Step 4 for EC motors: Motor Pole Pair

a) Select the correct number of pole pairs.

Startup Wizard [Node 1]

Step 4: Motor Fole Fair

Select the carrect number of pole pairs |

Murmber of pole pairs I [Defaul = 1]

MOTE: &ll standard maxon EC motors have 1 pole pair !
Change thiz value only if specified in the catalogue!

http:i'www.maxonmotor.com

< Zurlick I Weiter > I Abbrechenl

X

Figure 13: Startup wizard dialog for choosing

EC motor pole pairs

b) Click on the button ‘Weiter’ for the next
step.

7. ‘Startup Wizard’
Step 5 for EC motors: Motor Data

a) Select the maximum permissible speed.

b) Select the nominal current (maximum
continuous current).
c) Select the thermal time constant of the

Thermal time constant winding |4.U 5

winding.
Startup Wizard [Node 1] x|
Step 5: Motor Data

E

g

-5' Select the carect motar data ! [see catalogue matar data)
B

E

E taw. permissible speed

E Mominal [max. continuous) current | 5000 md,
§ &, output current limit 10000 md
£

£

E

< Zurlick I Weiter > I Abbrechenl

6. ‘Startup Wizard’
Step 4 for DC motors: Motor Data
a) Select the maximum permissible speed.
b) Select the nominal current (maximum
continuous current).
c) Select the thermal time constant of the

Thermal time constant winding |4.D E]

winding.
Startup Wizard [Node 1] |
Step 4: Maotar Data

E

2

5 Select the correct motor data | [gee catalogue mator data)
g

= L

% Max. permissible speed |m prm
E Mominal [max. continuous] curent | 5000 mé,
§ tdax. output current limit 10000 mé
£

]

E

< Zuriick I Weiter > I Abbrechenl

Figure 14: Startup wizard dialog for setting
DC motor data

d) Click the button ‘Weiter for the next step.

7. ‘Startup Wizard’
Step 5 for DC motors: Position Sensor

Type
a) Select the used position sensor type

Startup Wizard [Node 1] x|

Step 5: Position Sensor Type

Select the comrect position senzor |

% 3 channel incremental encoder with line driver
- channel A, &4
- channel B, B4
- channel Indes, Indexs

' 2 channel incremental encoder with line driver
- channel &, A4
- channel B, BY

http://www.maxonmotor.com

< Zurlick I Wwieiter > I Abbrechenl

Figure 15; Startup wizard dialog for setting

EC motor data

d) Click the button ‘Weiter for the next step.

Figure 16: Startup wizard dialog for choosing
DC motor position sensor type

b) Click the button ‘Weiter’ for the next step.

16 maxon motor control
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8. ‘Startup Wizard’ 8. ‘Startup Wizard’
Step 6 for EC motors: Position Sensor Step 6 for DC motors: Position
Type Resolution
a) Select the used position sensor type a) Enter the resolution of the used encoder.
xl x|

Step B: Position Sensor Type Step B: Position Resolution

E E

2| | sekstth t post ! g

5 Elect e carrect postion sensor 5 Erter the comect encoder resalution |

B % 3 channel incremerital encoder with line driver B

E - channel &, &% E Encoder resolution Im pulsedturmn
] - channel B, B 5 i jon  [2000

E - channel Index, Indext. E Fuosition resolution qedtum

F " 2 channel incremental encoder with line driver F The encoder determines the position resolution!

S - charinel &, A% E Position Resolution [ge/turn] = 4* Encoder Flesalution
é - channel B, BA §_

- -3

£~ Hall Sensors [ > block commutation | [ Enhanced Startup 'Wizard Mode!

< Zuriick I Weiter » I Abbrechen | < Zuriick. I Weiter > I Abbrechen |
Figure 17: Startup wizard dialog for choosing Figure 19: Startup wizard dialog for setting
EC motor position sensor type DC motor encoder resolution
b) Click the button ‘Weiter’ for the next step. b) Click the button ‘Weiter’ for the next step.

c) Important remarks for using Hall
sensors: For a proper function of the
regulation, please be aware of the
following restrictions.

Warning Hall Sensors x|

‘ WARNIMG!  WARNINGE  WARNINGD  WARNINGI

The option 'Hall Senzors’ resulks in a low position resolution!
Only the following application cases make sense:

Position Regulation :  Multi Pale EC Motors [4 pole pairs and higher)
Welocity Fegulation 1 Welocity higher than 1000 rpm [1 pole pair motors]
Current Regulation : Mo Restrictions

Accept I Dion't Accept |

Figure 18: Recommendations for using Hall
sensors as position sensors

d) Please consider this warning carefully
before clicking the ‘Accept’ button for the
next step.

December 2008 Edition / document number 573050-07 / subject to change maxon motor control 17
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9. ‘Startup Wizard’
Step 7 for EC motors: Position
Resolution

a) Enter the resolution of the used encoder.

Startup Wizard [Node 1]

Step 7: Position Resolution

Erter the comect encoder resalution |

E ncoder resolution Im pulsedturmn
Position resolution IZDDD qe/tum

The encoder determines the paozition resolution]
Position Resolution [ge/turn] = 4* Encoder Flesalution

http:!'www.maxonmotor.com

™ Enhanced Startup YWizard Mode!

X

< Zuriick. I weiter » I Abbrechenl

Figure 20: Startup wizard dialog for setting

EC motor encoder resolution

b) Click the button ‘Weiter’ for the next step.

a)

b)

c)

Startup Wizard [Node 1] 5[

‘Startup Wizard’

Step 7 for DC motors: Summary

A short summary of the most important
configuration values is displayed in this
window.

If there are any mistakes in the
configuration, you can go back and modify
the values by clicking on the button
‘Zurick'.

If you will not start the startup wizard at the
beginning of every EPOS user interface
session, you have to deselect the option
‘Always start this wizard after program
start’.

Step 7: Summary

Mow you have configured the EPOS |

RS5232 Baudrate 32400 baud

totar Type maxon DC motor

Position Sensor Tepe 3 channel incremental encader
Position Rezolution 2000 qetum

http://www.maxonmotor.com

¥ Blways start this wizard alter program start.

< Zurlick I Fertig stelen I Abbrechen |

Figure 21: Startup wizard configuration
summary

d)

If all settings are correct, click the button
‘Fertig stellen’ to close the startup wizard.

18 maxon motor control
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10. ‘Startup Wizard’

Step 8 for EC motors: Summary
a) A short summary of the most important
configuration values is displayed in this

window.

b) If there are any mistakes in the
configuration, you can go back and modify
the values by clicking on the button

‘Zurick’.

c) If you will not start the startup wizard at the
beginning of every EPOS user interface
session, you have to deselect the option
‘Always start this wizard after program

start’.

Startup Wizard [Node 1]

Step 8: Surmmary

x|

Mow pou have configured the EPOS |

R5232 Baudrate 32400 baud

Pozition Resolution 2000 qe/turn

http:/’www.maronmotor.com

totor Type maxon EC miotor
Position Sensor Type 3 channel incremental encader

¥ Always start this wizard after program start

< Zuriick I Fertig stellenl Abbrechen |

Figure 22: Startup wizard dialog for setting
EC motor encoder resolution

d) If all settings are correct, click the button
‘Fertig stellen’ to close the startup wizard.

11. Save and activate parameters

Save & Activate

The configured parameters are going to be saved
and activated by a reset!

Do want to continue ?

Figure 23: Save & activate the configured parameters

EPO5_UserInterface

] E The parameters are saved and activated!
[ ]

a) Click the button ‘Yes’ to accept the parameters.

B

Figure 24: Confirm parameter activation

b) Confirm by clicking the ‘OK’ button.
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12. Clear CAN error
Now, the object dictionary will be loaded. In case of not connected
CAN communication, the error ‘CAN in Error Passive Mode’ appears.’

a) Click on button ‘Clear Errors’ to clear the error ‘CAN in Passive

)
Error Mode’.
REPOS_Userinterface Version 2.00 [Node 1] (o] xf
Fle Commuicaton Fatus Porameter Sgricn Wiards Wew Help
B -IROQ LPLOIAAE 9w
Wizards Command Analyser |
ﬁ Velocky Mode | CurerkMode | Master Ercoder Mode | | [ vomonter ]
£ Object Dictionary | DevkeConrdl | ProfiePustonMode | HowngMode | ProfieveockyPode | PosknMode |
Starhup Wead 1
‘ Object Diclionary Access [ EEOS Ah Exuas ey
Regdation Tuning
Actva Dbject Fiter | Systers Pas smeter -]
[ Sublndon | Hame [Twpe [ Access [Vowm [ =
[i¥1] M Foliowng Enioe W2 | RwW 2048
Firtears: Diosrdosd (1) Cusmert Reguistor P-Gan Irk16 R 1500
Wizard 2 Cusrert Reguistor | Gain 116 AW 43
() Spoad Regulson PG ain Irt16 Rw 1362
b2 Speed Regulsior | Gain 16 AW 440
] Positcn Aegulator F-Gain Ine16 AW 150
2 Pt Flagulator |-Gan Irt16 Fiw' 100
10 Configuabon 003 Posibon Regulalor D-Gain InlE i 20
= (%17} Vedocily Fascionard Facto Uin16 R 0
5 Accelesation Feediorwaed Factor Uints Rw 1]
A 000 Moo Type U Rw 1
() Contirnows Cument Limit [ Rw 000
Paiameise hi2 Clusped Cument Lt UnlE  Rw 10000
Export/rmoort i} FiePair Number Uintg Fiw 1
% Mavimal Speed in CureniMode Unls AW 25000
(i Tharmal Time Cortlart Windng UnlE  Rw a0
[i¥ii] CAN Binate UInlE  Rw 0
Diagnostic Wisd (2] RS2 Baudate: Wint15 Rw a il
[i%] Miscelanecus Confguration Unls  Rw i
a1 Encodes Pulse Number Urls  Rw 512
= [i%i5 Pasifion Senaor Type: UlE  Rw 1 =
Chy
CANopen Wizard 1 ER‘DUNDI Connected EPOS, " ersmor: (6210 Apphlumber: 0000 Apehession: (w000
Cloar Ervcrs Ence/warirg | Dewrphon o, |
Euoelnio (] Lotest Ever Ener 048120 Chlin Ew
Ready [ hm [ Monktor Rurong.

Figure 25: Clear CAN error

b) If other errors occurred, please check wiring and startup
configuration. For more information’s about errors, refer to EPOS
firmware documentation.

c) Your EPOS is now ready for regulation gains tuning.

' If the 'EPOS User Interface' is communicating via CANopen, this error will not appear.
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6.5 Step 5: Regulation Gains Tuning

The EPOS 24/5 offers a possibility to perform auto-tuning of the regulation
gains. You can tune the current, velocity and position gains on the
regulators. The auto-tuning function is a good help, but optimal regulation
parameters can't be guaranteed. The auto-tuning is a good starting point

for a manual tuning.

The following procedure is recommended for the tuning of the regulation

gains.

6.5.1 Start the Auto-tuning Tool

a) In the EPOS user interface, double click the button ‘Regulation

Tuning’ to start the auto-tuning tool.

SREPOS_Userinterface Version 2.00 [Node 1] =101 x|
Fim Comeinication Zatus Parametsr Sarvice Woards Vew Halp
B  CINREOCPLOIARNH X w
‘Wigards Command Anahyser |
elocty Mods | CurercMode | Master Encoder Made de | | womonker |
Object Dictionary | DevisControl | ProflePostionMods | HomngMode | ProflevelsctyMode | PostionMeds |
Slait aid
. ‘ Object Dictionary Access The EPOS B aduntled =)
Active Object Fiber | System Pacametsr 'F
[index | Subirdex | Nome [Twe [ Access [ Vae [ =
[T M Fobowng Ennce Uiz AW 088
Fierweare Dowrdond (LELFE b1 Cimert Fegulstior PGain Irt16: Rw 1500
Wizard E0FE 2 Cumert Regulstor |-G ain 16 Rw a2
BEFI D1 Speed Feguisior P-Gain 116 RW 1362
- B3 D2 Speed Fleguiator | Gan Ine16 RW 440
GEFE D1 Postion Regdator P-Gan 116 AW 150
oo BEFE b2 Pasinn Regulalor |Gan [ AW 100
lf,:’:‘é“"‘"‘ BEFE O3 Puasiion Feguator DG an 116 RW 200
BEFE i Vekcity Fesdioneard Factor UInlE  Rw 0
WE0FE S Accele ation Feediowand Factor Lintis Rw 1]
A [ ] Motor Type Uinls  RW 1
BEI0 D Contirucus Cumens Limit Ui Rw 5000
Pasamaise GBS0 b2 Output Curent Limit Ui Rw 10000
EvportArroont 10 03 PolaF s Number Ui Rw 1
GBS0 Ok Mawmal Speed in CuneriMode UlE AW 25000
BE410 B Theimal Tume Conslart Windng UInlE  Rw an
©00 B0 CAN Birate Ui Rw 0
Disgrvastic Wased B0Z () RSZ22 Bauckale UIniE AW 3 o
G200 ) Miscellaneous Corfigurstion UMl Rw 0
G20 1 Encodes Pulze Number UlE AW 512
. B2210 002 Position Sensot Type: Ulnls AW [ =l
sl
CANopen Wizwd NOERROR POS: 5 [ 06210 App 00000 00000
[ Cesiroe | [Histon [ Emoefwaming | Descipion |
Ready MM [Monitor Running. 2

Figure 26: Start regulation tuning
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6.5.2 Auto-tuning of the Current Regulator
In a first step, tune the current regulator.
a) Leave all settings to default values.
~lojx
== | b ,'u-.-.,
] 7| Rt | 7 &
Siep Type [Cuarern Step =] .
Curent Step [ tom0m Erhanced | &
The EPOS M is cisabled| = 22 ||u]§j TuringMode [&uo Tunng =]
Bast Tuning Mest Evaluation Setfing
_Pedomance Index | PGan | 1Gain | | | Auto | Mame Value | Deita
Bl Proportionsl Gain 800 0
B Integeal Gan 200 0

Turing History
| Perfomance Index | P-Gan | 1Gain

L S L Bl Ll b |
P PO PO PO O PP O |

i

Claze Regulation Turng

Figure 27: Auto-tuning of current regulator

Z

I 22 v @l

Figure 28: Auto-tuning butfon
b) Click on ‘Start Tuning’ button to start the auto-tuning.

c) Block the motor shaft continuously until current regulator auto-
tuning is finished.

Current Regulation Tuning 5[

‘ WARNING!  WARNINGE  WARNING!  WARNIMG! ‘

Block the motar shaft ta tuke the current regulatar 1l

Othenwize the matar iz going to ratate and may damage
the mechanics |

Do pou want to continue?

Figure 29: Confirm motor shaft blocking
d) Confirm by clicking on ‘Yes’ button.

22 maxon motor control
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e) Now, auto-tuning will start. It is searching suitable regulation gains
for current regulation mode automatically. This procedure can take
a few minutes. All tuning steps will be displayed for further
analysis.

End of Regulation Tuning x|

End of Regulation Tuning

I the new regulation gaing do nat meet your regulation requirements,
the tuning hasz to be repeated!

Do pou want ko restart the regulation tuning’?

Figure 30: Confirm end of tuning

f)  Confirm the end of tuning by clicking on ‘No’ button.

g) If an error occurs and the auto-tuning will not start, please confirm
and clear the error. Next adjust the starting parameters by referring
to chapter 6.5.5 ‘Manual Tuning’. Afterwards start the auto-tuning
again.

EPOS_UserInterface x|

1 E Device is in Faulk State!
*

Figure 31: Confirm tuning error

e Eror Found! e
The EPOS M isdisabled! 1% 7000 ;! =2y |

- aier

Figure 32: Clear tuning error
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6.5.3 Auto-tuning of the Velocity Regulator

Now tune the velocity regulator.
a) Select the menu item ‘Velocity Regulator’ in the menu ‘Regulator to
Tune’.
b) Leave all other settings to default values.

Regulation Tuning [Node 1] i =101 x|

FiofieVebocityStep [ 1000 rpn Erhanced | ) ey,

The EPOS M i dirsbled | = @E::>|-;‘..I|ng.j Turing Mode [Auto Tuning -]

Best Turing Nest Evahuation Seliing
_Pefomance Index | PGan | 1Gan | | | Auto | Mame Vaue | Deita
Bl Proportionsl Gain 1000 0
M Integal Gain 100 0
Tuning History

| Perfomance Index | P-Gan | 1Gain

P PO PO PO O PP O |

I;|||||||||

[ b vl diiden i 2

Close Regulaion Turng

Figure 33: Auto-tuning of velocity regulator

/

I 8 v el

Figure 34: Auto-tuning butfon

¢) Click on ‘Start Tuning’ button to start the auto-tuning.
d) Be sure the motor shaft is free running.

Yelocity Requlation Tuning |

‘ WARNING!  WARNINGE  WARNING!  WARMING! ‘

The motor must be free running ta tune the velocity regulator 1l
Otherwize the mator map damage the mechanics |

Do pou want bo continue?

Figure 35: Confirm free running of motor

e) Confirm by clicking on ‘Yes’ button.
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f)  Now, auto-tuning will start. It is searching suitable regulation gains
for velocity regulation mode automatically. This procedure can take
a few minutes. During this procedure the motor is performing some
rotations to both directions. All tuning steps will be displayed and
recorded for further analysis.

End of Regulation Tuning x|

End of Regulation Tuning

I the new regulation gaing do nat meet your regulation requirements,
the tuning hasz to be repeated!

Do pou want ko restart the regulation tuning’?

Figure 36: Confirm end of tuning

g) Confirm the end of tuning by clicking on ‘No’ button.

h) If an error occurs and the auto-tuning will not start, please confirm
and clear the error. Next adjust the starting parameters by referring
to chapter 6.5.5 ‘Manual Tuning’. Afterwards start the auto-tuning
again.

EPOS_UserInterface x|

1 E Device is in Faulk State!
*

Figure 37: Confirm tuning error

e Eror Found! e
The EPOS M isdisabled! 1% 7000 ;! =2y |

- aier

Figure 38: Clear tuning error
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6.5.4 Auto-tuning of the Position Regulator

Now tune the position regulator.

a) Select the menu item ‘Position Regulator’ in the menu ‘Regulator

to Tune’.
b) Leave all other settings to default values.

Regulation Tuning [Mode 1] I

Pogion Hequiator

e
Profis Postion Step =

The EPOS H is dsabled!

Best Tuning Nest Evahuation Selting
_Pedomance Index | P-Gan | |Gain | DGain | | | Auto | Name Valie |
[ Proportional Gain 150
M Integal Gain 10
Tuning History M Dilterertial Gain 200
| Perfomance Index | PGan | 1Gan | DGain |
| U I PN UL OO OO PP E
[ 00 OV YRR TP IR PO POV OO E
Claze Regulation Turng

Figure 39: Auto-tuning of position regulator

/

I 8 v el

Figure 40: Auto-tuning butfon

c) Click on ‘Start Tuning’ button to start the auto-tuning.

d) Be sure the motor shaft is free running.

x
‘ WARNINGD  WARNING!  WARNINGD  wWiaRMIMG! ‘

The motor must be able to rokate to both directions 1!
Otherwize the mator map damage the mechanics |

Do you want to continue?

Figure 41: Confirm free running of motor

e) Confirm by clicking on ‘Yes’ button.
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f)  Now, auto-tuning will start. It is searching suitable regulation gains
for position regulation mode automatically. This procedure can
take a few minutes. During this procedure the motor is performing
some rotations to both directions. All tuning steps will be displayed
and recorded for further analysis.

End of Regulation Tuning x|

End of Regulation Tuning

I the new regulation gaing do nat meet your regulation requirements,
the tuning hasz to be repeated!

Do pou want ko restart the regulation tuning’?

Figure 42: Confirm end of tuning
g) Confirm the end of tuning by clicking on ‘No’ button.

h) If an error occurs and the auto-tuning will not start, please confirm
and clear the error. Next adjust the starting parameters by referring
to chapter 6.5.5 ‘Manual Tuning’. Afterwards start the auto-tuning
again.

EPOS_UserInterface x|

1 E Device is in Faulk State!
*

Figure 43: Confirm tuning error

e Eror Found! e
The EPOS M isdisabled! 1% 7000 ;! =2y |

- aier

Figure 44: Clear tuning error
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6.5.5 Manual Tuning

If the auto-tuning shows an error or the result of the auto-tuning is not
sufficient, you have to tune the appropriate regulator manually. You have to
start an iterative search of the regulation gains. Change the system
parameters manually, start a single step movement and check the
recorded data.

Follow the next instructions:

a) Choose the ‘Manual Tuning’ mode in the regulation tuning screen
and start the tuning.

/
[@:’ @ %l 'iil\/l@l Tuning Mode |Manual Tuning j

Mext Evaluation Setting

Figure 45: Manual tuning mode

b) Go to the ‘Next Evaluation Setting’ and change the regulation
gains of the appropriate regulator.

F’g._,:@' ,_.1l>|| I I@| Tuning Mode If-d.anual Tuning _'J

Mest Evaluation Setting

Auto | Mame ] WValue ] Delta |
Proportional Gain

Integral Gan 100 0

Differential Gain 200 0

Figure 46: Manual tuning mode

Hints:

Start values for current and velocity regulator are normally not difficult to

find.

For positioning regulator, following rule of thumb will be helpful:

Start values: ‘Integral Gain’ = 0 ‘Proportional Gain’ = 2 x ‘Differential
Gain’

Overshoot: Reduce the ‘Proportional Gain’ or increase the ‘Differential
Gain’.

Position Error:Increase the ‘Proportional Gain’ and the ‘Differential Gain’.

Integral Gain: Adjust the ‘Integral Gain’ at the end, if the other two gains
are optimized. Increase the ‘Integral Gain’ until the static
position error is small enough.

c) Start a new movement and judge the recorded data.

[ @ ﬁi«|@| Tur

Meavt Fuwaliatine S attinn

Figure 47: Next tuning step

d) Repeat this iteration until all regulation gains are optimized.
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6.5.6 Save all Regulation Gains
All the regulation gains found by the auto-tuning are stored locally (on your

PC) up to now. To take effect permanently you have to store the values on
the EPOS.

Figure 48: Save button

a) Click on ‘Save button’ to save regulation gains.

EPDS_UserInterface |

! 'f Do you really wank to save the regulation gains?
L

Figure 49: Confirm regulation gains saving

b) Confirm the saving of regulation gains by clicking on ‘Ja’ button.

EPOS_UserInterface x|
! ‘j All Parameters are saved!
-

Figure 50: Confirm saving of all parameters

c) Confirm saving of all parameters by clicking on ‘OK’ button.

7 Conclusion
Now the EPOS 24/5 is ready for operation in one of the supported
regulation modes!

For further settings and more detailed information’s, use online help by
pressing F1 or refer to the EPOS 24/5 documentation.
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