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1 Introduction

This document explains how to configure and parametrize the linear motor using TKSED PC software in
combination with TBS124VDC Low voltage servo drives and MBD 3x400VAC servo drives.

TKSED software can be downloaded from Dowload section of www.nilab.at.

The configuration steps here reported are related to the TKSED version 0.010.0.2.

TKSED PC software is running on Microsoft Windows PC with communication cable USB to servo drive
RS232 communication port. Please, download the installation manual for additional information about
how to connect the drive to controller and PC for commissioning.

All steps explained in the Section 2 of this guide is made before shipping the product to the customer.
In particular, the drive is supplied with encoder calibration and phase angle stored inside the memory of
the servo drive. Normally, the customer could be made fine tuning considering section 3 of this guide.

For any additional information, please contact our technical support by email or by phone:
+43 720 513 258.
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2 Motor configuration

2.1 STEP 1 - Current loop configuration

Please, donwload the datasheet of the motor. Then set the correct value for | rated to Nominal current of
the motor and the Peak value (typically 4 x Irated)

& Main - TKSED

File  Communication Device Tools View Window 7
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2.2 STEP 2 - Calibrate the encoder offset and gain

First of all remove the shaft from the motor. Then open the scope tool. Set the CH1 and CH2 to 18:Sinus
and 19:Cosinus signal with scaling manual with limit -500 and +500. Then press the button start and

subsequently the button force trigger.
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Then using the mouse cursor click on the Sine and Cosine curve to see the offset value. (in this example
Sinus -9 counts and Cosinus -58 counts

|Q Main - TKSED - [Scope]

8 Fle Communication Device Tools View Window ?
=" | i | OPMODE 2 Digital Speed V|2 % Enable
=[5 DRIVELOCAL
Parameters
%, Basic Setup

-} Currert:

B 500 ; 500 - 1000 : :
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Then go to Data - Input window and Set PW param to 11 (encoder calibration enabled)

& Main - TKSED - [INPUT Variables]

g File Communication Device Tools View Window 7

5 & | < ¢ | OPMODE 2: Digital Speed v | % Enable | Disable
=-| =} DRIVE LOCAL
- Parameters Modbus Address Tag Param Value Unit Modbus Address Tag Param Value Unit
%, Basic Setup 1000 0 |cMDo 0000 |hex | 1020 32| Current Setpoint 00 A
-2 cument 1001 1 |cMD1 0000 [hex | 1021 33| D Current Setpoint 00 (A
-] Speed 1002 2 [cmDz 0000 |hex | 1022 34| Current Saturation 1000 |%
-2, Posttion 1003 3 [cmD3 0000 |hex | 1023 RS 0,000
-5 Motor 1004 4 |IN_DIG_OUT_F2F 0 1024 36 | Speed Limit 0 [RPM
Ao 1005 5 |IN_STORE_TUNING_PAR 0 1025 7 |’7 0
¥ Command 1006 § |IN_LATCH_MODE 0 1026 38| Speed Setpoint o [RPM
) Drive Status 1007 7 |IN_START_P2P_ASSIGN 0 1027 ERE 0
| Monttor 1008 2 |IN_PLL_SELECT 0 1028 40 |40 0
R Scope 1009 s |9 0 1029 4[4 0
- Data 1004 10 [INP_CAN_FREE_MAPPING_L | 0000 1024 42 |DBG_CMD_POSI 0
-~ Input 1008 11 [INP_CAN_FREE_MAPPING_H | 0000 1028 43 | DBG_OPERATION_MODE | 0
- Qutput 100C 12 |1z 0 102C 44| Position Setpoint 0
- Param 1000 13 13 0 1020 45 |15
- Debug 100E 14 |Brake Select 0000 |hex | 102E 46| Frequency Setpoint 00 |Hz
- Dump 100F 15| Brake Control 0000 |hex | 102F 47 |u7 0
- Data Logger 1010 16 |Backup 0 1030 48 |1 2084
1011 177 0 1031 49 |M9 2067
1012 18 | Analog In CMD 0000 |hex | 1032 50 |I50 0
1013 19 |18 0 1033 51 |I51 0
1014 20 (120 0 1034 52 |I52 0
1015 21| Autotest 0000 |hex | 1035 53 [I53 0
1016 22 | Autotest Type 0 1036 54 [I54 0
1017 23 13 00 1037 5 |I55 0
1018 24 [124 0 1038 5 |I56 0
1019 25 [125 0 1039 57_|I57 0
1014 26 | Preset Feedback Tums 0 1034 58 |IN_CMDO_ATC 0000
1018 27 | Preset Feedback Angle 0 1038 ERE 0
101C 28 | Analog Input 1 S0 |mv [103C 60 [I50 0
101D 29 | Analog Input 2 10 [mv [103D 61 |Is1 0
101E 30 | Analog Input 3 15424 [mV | 103E 62 |isz 0
101F 31| Analog Input 4 0 mV | 103F & |Pw N

Then go to Data - Param windows and set the right offset in the 214 and 215 address.
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& Main - TKSED - [Parameter]

ol File Communication Device Tools View Window 7

5 = | o ¢ |OPMODE |2 DigitalSpeed | 2 | Enable
EL—} DRIVE LOCAL
=) Parameters Modbus Address Tag Hame Value Unit
“ Basic Setup ooca 195 |P195 0
I_-lCurrerrt 00C4 196 | Anzlog In2 Filter 0.0 ms
00C5 197 |P197 0
00C6 198 |P198 0
00C7 199 |P199 0
00C8 200 | Mator Poles 8
- Command 00C9 201 | Phase Angle 120 e
- Drive Status D0CA 202 | Motor Type ]
- | Monitor 00CB 203 |F203 0
- [l Scope 00CC 204 | Feedback Type 3
00CD 205 | Encoder Resclution 2048 | counts
00CE 206 | Invert Encoder Count 1]
Q0CF 207 | Motor Contral Type 0
0000 208 | Delay Brake ON 00 |[ms
0001 208 | Dalay Brake OFF 100
0002 210 | T_brake_RAMP 0
0003 211 |F211
0004 212 | Mator Ptc Limit
0005 212 | Thermistor Type
| W Z18 | BN T eeaDack Unsel
fooo7 215 | Cos Feedback Offset 58
foooa 216 | Cos Feedback Gain 0
I}DDB 217 | Sin Feedback Gain 0
00DA 218 |P118 0
00DB 215 |F219 0

The insert in the motor the shaft and reset the Alarm in Command window with Reset Alarm button

& Main - TKSED - [Command]

ol File Communication Device Tools View Window 7

5 |l | i | OPMODE | 2: Digital Speed V| | % Enable | Disable

E||_l DRIVE LOCAL
=8 Parameters

e
| able
:
Commands

@ Drve S Rt fams |

- | Monitor

[l Scope Clear Alams Log
Setpoint Feedback
@ Curent Setpoint A @ Curment

Speed Setpoint [0 | RPM Speed
Position Setpoint I:I Position

Jog
Rew [ - |

[ Stop cyclic communication with the device

Enable Drive Mechanical Brake Manual Command

Brake On

Brake Release

Reset Converter

Save Parameters

A
RPM
-1165623752 | counts

i

NIiLAB GmbH — Hans-Sachs-Strasse 16 — 9020 Klangenfurt am Worthersee (Austria) www.nilab.at

PAGE 6 OF 13


http://www.nilab.at/

1;\) NIiLAB

Neue innovative Linearantriebe

2.3 STEP 3 - Commutation phase calculation

Please, enter in Amministration mode with password 2fpcbl

& Main - TKSED
file Communication | Device | Tools View Window ?
S5 @ opmd e Downlosd.. % Enable
"E3DRMELOCAL |47 Dump..
[J- Parameters “.  Amministration... ‘
%, Basic Setup
-3 Curent Q Curent A Heatsink Temp
[ Speed
3 Feten D Current A Intemal Temp ®
5 Motor lu Offsst o] Mator PTC
Bt
) Diive Status % Drive E % Analog Input 1 D mv
|
i"g:u”::’ 0C Link Vohsge v Fesdback Suopy 00| v
- Data DC 24V v Pam 0 hex
-~ Inpt
- Output Speed Mam 1
Param Mechanical Ang Digtal Input
- Debr
5Dt Bome Postion |1174537085 | cous  Digital Output hex
- Data Logger
Regeneralive Braking Safety
% Regenerative E % of 100 %  STOA %
Regen Pawer Wof 0 W  STOB v

Status

@ Enable

@ DC Link OK

@ Wimum Speed Relay
@ Soft Charge OK

@ Feedback OK

@ Brake Released
Input Qutput
@0GTINT @ DGTOUT1
@ DGTIN2

@ DGTIN3

@ DGTIN4

@ DGTING

@ STATUSSTO A
@ sTaTussTO B

Then press Start button to calculate the phase. The motor moves in a U phase position and TKSED
calculate the commutation phase (with NLO80Q motor = 69,3). Pay attention any motor size have

different Angle value.

& Main - TKSED - [Monitor]

o-! File Communication Device Tools View Window 7
S i+ OPMODE | 2 Digital Speed V|2 | % Enable | Disable
= [} DRIVE LOCAL Status Adr
(- Parameters Q Curment A Heatsink Temp o Enable o
D Cument A Intemal Temp o DC Link OK o
W ET EI Y T o Mimum Speed Relay o
DI o @ Soft Charge OK
Iw Offzet Power On Time FOD
(@ Feedback OK i
2 Drive R Analog Input 1 @ Brake Released FO2
FO3
DC Link Voltage v Feedback Supply v Input Output FO4
oz 0 Jv w0 0 e @ooTmi Q@ootourt K2
Tz Alam 1 = : DGTIN2 Eg;
DGTIN 3
Mechanical Angle 68, Digital Input 0001 | hex F03
selis | o Qo e
Position counts Digital Output hex
= P @ DGTING F12
Regenerative Braking Safety I
ltRegeneratve [0 | % of 100 %  STOA v @ STATUSSTO A
Regen Power W of 400 W  STOB v @ statussToB I
Administrator
PW Commands Can Factory
PWBy 0 - l).;‘;' - TestCan |51 |5 DevicelD
SAVE Al s NCanMes no value Drive Size A
Reset Time ID 51 no value . .
Download DC Link Adj WV
D Alams CANTEC  no value
183
SETID=1 Scan Nodes GLREE T ey
T Dot Version Serial Number By D
= Brake Boot ver )
Sin Offset -m
SET ID=247
Cos Offset
e Hardware Code
CMD3 set 1
CMD3 set 3
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2.4 STEP 4 - Motor configuration

Set the calculated value in Step 3 in the Motor window.
Motor type to 1: Linear permanent Magnet Motor

Motor control type to 0: FOC
Feedback type: Sin Cos Encoder
Encoder resolution: 2048

&

ol File Communication Device Tools View Window 7

Then set the Thermistor type: Only For NL model set to 4: None. For the other motor model set to 1:Kty84

B | | @ | OPMODE [2 DigitalSpeed v | 2 | % Enable
=} DRIVE LOCAL
=) Parameters Motor Brake
%, Basic Setup Motor Type Mator Control Type
\_‘lCU"EI‘ﬁ FEELERY ‘T: Linear Permanent Magnet Matar \,‘ |D: FOC ~
- Speed
. \_1 Postion ( Feedback Type
|21 Motor | ‘3. Sin Cos Encoder v ‘
= : Encoder Resolution Invert Encoder Count
) Bl
2 Command
2048 ] -
- i) Drive Status g
- M| Monitar Mechanical Angle Delay Brake ON Phase Angle
- [l Scope |\93.9 ‘ ° |WDD ms ‘
o D,a‘al “ Motor Poles Dalay Brake OFF
i Inpy
- Output B | [0 | me
i Param Themistor Type Mechanical Brake
= Debug [1hyee ] o ]
Dump | Magnetizing
i Data Logger A

3 Motor tuning

3.1 STEP 1- Current loop

First of all set a starting value on the current loop. Kp=10 and Ti=2msec.

& Main - TKSED - [Current]
ol File View Window 7

=" | ¢ | OPMODE | Z: Digital Speed v | %

Communication Device Tools

Enable

e
BL} DRIVE LOCAL
E)- Parameters

i, Basic Setup

S et

. -
|_l Speed
|_l Paosition | Rated
| =L Mator
e »

... ¥ Command | Max

. {) Drive Status A

é :'2;:: 12T Time

= Data 5.0 s

T
)

ms
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3.2 STEP 2 - Speed loop and current loop tuning

First step is setting the default value on the speed loop.
Kp Speed to 110, Ki Speed to 10 and Reference filter to 0.2msec

& Main - TKSED - [Speed]
ol File Communication Device Tools View Window 7
Ed i* | OPMODE |2 Digital Speed | &2 | % Enable
E|--|_-1DR|VE LOCAL
() Parameters
%, Basic Setup .
|} Current .-' E () I// ‘
|_-lSpeed -
5} Posttion Max Speed Acc. Ramp Kp Speed Refersnce Fitter
15} Motor 5000 | pm [500 | ms o | 02  |ms
B
.. ¥ Command Dec. Ramp Ki Speed
- ) Drive Status ms
.. I Monitor
- (il Scope
Square Wave Tt
T+

) o [

Speed -
300 pm

The open the scope tool and select in the OPMODE the mode 11: Square Wave

& Main - TKSED - [Scope]

File G 7
=Ed v | oPMOBE 11:SquareWave v | G Enable | Disable |
= DRIVE LOCAL
Parameters
% Basic Setup -
B £ 4000 4 4000 4 1000 - : . ‘ ‘ :
=} Posiion
| Mator
=)
. 900 ]
T 3000 ] 3000
M| Monitor
--gécuue 800 |
ot 2000 { 2000
P
Debeg 700 ]
Dump
Data Logger
1000 1 1000
500 ]
o 1 o ]s00]
400 ]
-1000 ] -1000
300 ]
-2000 ] -2000
200 ]
-3000 ] -3000
100 1

Then prepare the scope for the right acquisition.
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Setting the channel of the scope:

Time/div set to 100msec.

CH1:18: Sinus with Manual scale min = -4000 and max=4000 counts
CH2: 3: 1q feedback with Manual scale min = -1and max=+1amps

CH3: 0: Speed setpoint with Manual scale min = -1000 and max=1000 counts
CH4: 0: Speed feedback with Manual scale min = -1000 and max=1000 counts
Trigger 1 CH1 condition > value O

Then move the shaft of the motor in the middle of the stroke and press Enable button on the top.
The motor starts to move, then press Start button to collect the info into the scope diagram.

|a1
Fle Commumciion Device Toos View Window 1
MODE |11 Square Wine | 2 | B Fnable | Disable

A RPM
4000 4 4000 ; 1000 4 y

3000 | 3000 | |
2000 | 2000 | 500 | ] /
] ] / A
1000 | 1000 | &' 7
N ANy
o /
_,"
| | /
{ { /
-1000 | -1000 | \ Ji
Vv
-2000 { 2000 | -500 | ] / v
-3000 { -3000 /

-4000 - -4000 - -1000 4

o 100 200 300 400 500 600 700 800 900 1000 ms

Thger Gams Command Dtz  Moth  Test
Tenrs [ Seaing Togger - o
Toeidw [100ma v cy1 [18.5ma v [Maa v Tt o v 0
2 lkeedback v [Mawd v . e
o OSossdsenn v [Mand | | Losi Dk Setirn | < (D [+ e
T Ssadtentack v [Mamd v . Dbk Pt * Feady

Then click on the Gains folder below to open the calibration data.

=JUUy =Wy

-4000 - -4000 1 -1000 i — I

0 100 2
Trgger Gains  Command Data  Math  Test
Position Speed Cument
Kp Posttion Kp Speed Reference Fiter Kp
foo ] [z m
Ki Speed Ti
s

Increasing the Kp speed you will increase the rigidity and increase the noise. Descresing Kp you can reduce
the noise but you decrease the rigidity.

If you would like to reduce the position deviation when you increase the Kp Speed you have to increase
accordirgly the Ki Speed too.

So, a starting value for the two loop are:
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Kp Position=80

Kp Speed=120, Ki Speed=10 Reference Filter =0,2mse

Kp Current=10, Ti=2msec

You can see the limit in increasing the Kp Speed loop when the current start to oscillate.
For exampe with Kp Speed=120 we have this behaviour:

& Moin - THSED - [Seope] -
B e Communicaton Deice Tosk View Window ?

F i | OPMODE [11:Squre Wave  ~| 3 | Enabie | pacable

SoAvELeR
e A RPM
4000 1.0 ; 1000
3000
2000 {05 | =00
1000
o Joo] o
1000
-2000 |-0.5 | -500
-3000 |
-4000 1.0 11000
[ 100 200 300 400 500 500 700 300 200 1000 ms
T G Commard Caa | Mo T
Fomr, Speed Curere =
¥ Pastion. Kp Speed Peference Fler ® =
® = | o )
Wsoend [
i [] =

Device ook View Window T

@ CPMODE ThSuaeWee v & W nable | Dsable:
A RPM
4000 4 1,0 1000
3000
2000 {05 { 500
1000
o oo
-1000 ! /
r A T i
| i\ ! J
-2000 {-0.5 { -500
-3000
-4000 J-1,0 11000
[ 100 200 300 400 500 600 700 800 300 1000 ms
Tgger Gors Command Dua  Math T
Postin Speed Cumers =] [
Ko Postion o Sored Feberence Fiter o =1
m [seo 4 m 0 5=
i Speed W
[ 20 |m ]
Fessy

So, the optimale vale for Kp Speed is half the value found when the current start to oscillate. In this
example Kp speed will be set to the maximum value of 200.

Then you can increase the Ki Speed in the same way to found when the current start to oscillate and set to
the half of the founded value. In our example set to founded value was 18 and the we set the Ki Speed to 9.
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Finally we can increase the Kp current in the same way to find when the current start to oscillate. In this
example we found 17 and then we set the Kp Current to 8.

-4{}00j-1,c1J-1000J ‘ ——

So, the final

|Q Main - TKSED - [Scope]

0 100
Trigger Gains  Command Data  Math  Test
Position Speed Current
Kp Position Kp Speed Reference Fiter

E

Ki Speed

CI

acquisition with the scope is the following image.

File Communicaion Device Tools

Bl i | OPMODE [11: Square Wave  ~| 2 | % Dlsablq

=-[ DRIVE LOCAL

4000 4 1,0 4 1000 -

3000 -

2000 {05 { 500 4

1000 -

-1000 4

-2000 {-0,5 { -500 A

-3000

-4000 -4 -1,0 4 -1000 -

40,0 0 4

0 100 200 300 400 500 600 700

900 1000 ms

Trigger Gains Command Data Math Test
Postio Spesd Curent = Force Tigger
Kp Posttion Kp Speed Reference Fiter Ko
Ki Spesd T

So, press Disable button to disable the motor.

3.3 STEP 3 - Digital speed test and rigidity test

Please, select the OPMODE to 2: Digital Speed and Enable the motor
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& Main - TKSED - [Command]

o=l File Communication Device Tools View  Window 7

Bl &¢ |lOPMODE | 2: Digital Speed ~ ~ I?f Enable

=-[=1 DRIVE LOCAL
- Parameters Enable Drive Mechanical Brake Manual Command
: *\3 Basic Setup

Enable Brake On

Commands

i} Drive Status Reset Alams Reset Converter
- M| Manitar

il Scope Clear Alams Log Save Parameters
- Data

Input Setpaint Feedback
i Output

- Parem Q Current Setpoirt A Q Current A

=1 Debug Speed Setpoirt I:I RPM Speed RPM
i Dump

i Data Logger Position Setpoint I:I Position counts

Jog

w e 5] [+

[] stop cydlic communication with the device

Try to interact with motor by hand to evaluate the rigidity and then move the motor with + an - button in
jog mode to see if the motion is smooth or not.
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