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Different mechanics are possible

* 1-mass system

* 2-mass system

¢ Multi mass system
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We divide into 3 types dependent on phase
crossover frequency

* Rigid: fr.s > fig0
o St]ff: ﬁ«es = f180
* Flexible: f,.s < figo

See help:

- GUID d40cae6b-8a77-4cb9-b860-
319044ceffal

- GUID e7574c7e-bf53-49¢c9-8e28-a6922594fccb
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SSFFTEM

TARGET DATA TestLSR:PositionGenerator.

Acceleration UnitX TARGET DATA TestLSR:PositionGenerator.Acceleration UnitX

12.0[x-pos. 20.83G000
y-pos.  0.006000
l-diff..20.834

@
o

y-diff. 0.0p&000

12.0\x-pos. 21.964000
v-pos.  0.000000

y-diff. . 0.00(000

I
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X 11252 Xaff 11155
Y:0.3 Yaft -165

ghmis0l ... Parameter identification: Trace variable 1, 07/24/15, 07:40:62
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Servo loop optimizer
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July 28,2023

| Commands L X: 2642 X diff:215,3 Options 8
Y.-254 Y diff: -14.9
= @ Command Interface 0 4 Plant |
2 #% Setup 104 [ Visible True
= ’[3 Controller Autotuning| | _ 204 Color Il Biue
Lo @ Start tuning =) a0+ v Line type Solid
. & Save parameters § a0 Linethickness 1
@ Acknowledge current messi ] Curve type Line
S04 > 1-mass approximatic
10 T T L im T T T L 1|u| b open LOOp
Closed Loo
Frequency [Hz] “ P
< 1T | ; Visible True ;
X 2642 Xdiff. 2153
Value Y: 1462 Y diff -49.8 Calor Il Brown
[orameter ] 5007 Line type Solid
@ mode ncSPEED Line thickness 1
@ orientation ncHORIZON | — Curve type Line
@ i_max_percent 25 % 0 ::,_'F_,:______ b P PIcr:{ntmIIer
- @ v_max_percent 50 & AN > ISQFilterl
¥ s_max 0 b ISQFilter2
b 9 ds_max 2000 500 b ISQFilter3
tee @ kv_percent 0 10 T Tt T T T T g > Speed filter -
P - n Frequency [Hz] > Measured Closed Lo it
Plart Speed controller | Position controller
! Fiter Fiter T AD A1 BO B1 B2
kt 1 Nm/A kv 845 As Name er lype
fu 40 Hz tn 0 s IsgFitter1 ncBIQUAD ~ 0 0.07 250 07
fl 10 Hz IsqFilter2 ncOFF -
t_filter 0 s [ |
—_— — IsqFilter3 cOFF v
J_drive 0.002067217 kgm? e .
Strategy ncT_FILTER -
180 332681 Hz
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Servo loop optimizer
SEERE-

Commands

Commands

= & Command Interface
EI ‘E% Setup
. =~ % Controller Autotuning
¥ & Start tuning
: b @ Save parameters
I 42 Preparation
- & Acknowledge current message record

= & Command Interface

B

42 Setup
= ‘:g Controller Autotuning
-+ @ Start tuning
- 4 Save parameters
- 4 Preparation
- @ Acknowledge current message record

Commands

£ & Command Interface
E| ‘[3 Setup
= ‘3 Contraller Autotuning
-+ & Start tuning
Lo @ Save parameters
%4 Preparation
- @ Acknowledge current message record

Name Value
B ¥ parameter

----- @ mode
----- @ orientation
----- @ operating_p...

""" @ I_max_perce.. |ncPOSITION
----- @ v_max_perc.. |ncTEST_POSITION

ncTEST_SPEED

& e alatatal

SLO &R RBEMMALULEE, #REF Y

FEE AT EbodeH
Test PoJLUERES
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Des ™

Para
Moc
Orie
Ope
Max
Max

Value
parameter

@ mode ncSPEED

@ orientation  |ncHORIZONTAL

MEREELU R 1 ORIZONTAL
@ max_perce.. |nc\ERTICAL

@ v_max_perc.. 50

@ s_max 2000
@ ds_max 2000
@ kv_percent 0

a e et L e Lt 11

1EEENCHORIZONTAL

(FRAEEERIRAK)

Name Value

B & parameter

----- % mode ncSPEED

----- % orientation ncHORIZONTAL

..... @ operating_p... |ncTUNE_STANDSTILL
----- @ I_max_perce..

..... ¥ v_max_perc.. \ncTUNE V_CONSTANT

----- @ 5_max 2000
----- @ ds_max 2000
----- ¥ kv percent 0

Y cicanal Ardar 11

IFEAENCTUN E_STAN DSTILL

(B— =

BaR



Servo loop optimizer
SERRE-2

e g e e e m—_— ma e .

B/NBIAHH RSN, e SR TR xx %,

BEM25FA, WNRAERANIMERS,; EEEIER
150, AT EREERIbodeEBEH, IMERXNES
B bodeEIRB T,

HEIRERRS), MWRXE N ARETERE
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----- @ signal_order |11

| Order of excitation sigr

Maximum move distant

ZMUA0, REBERMES.
X EBIES11, ALASHEIERIRER,
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Servo loop optimizer
SERRE-3

® ZHIENERENINCSIGNAL_PRBS Name Value Description =
o ERUERAEEMANS startf_stoptimes2y | @ ds_max 2000 Maximum lag error
s — e ¥ kv t 0 P t f rti
- IENETSEER SIS ES s il
----- # signal_order 11 Order of excitation sigr
----- @ kv_max 0 Maximum proportional
® EIENCSIGNAL_CHIRPE N THHHIBER —EiZzbode®, | v a Acceleration
_ —oar L | # signal_type Type of the excitation s
° E_Q¥E?;L1TLnCSIGNAL_PRBSI %D]E/ \T}L_Y’)’J\z—t—\&)i ?}L_Y’)’J\ @éﬁ&* _____ ) 5igna| f start = Start frequency of the e
Zlf start,f stop, Time@E H1-2# T ncSIGNAL_PRBS
Eﬂj)\i - 7= ° ° @ signal_f_stop ncSIGNAL_CHIRP Stop frequency of the e
* Jﬂﬁ%ﬁ?@ﬁ}%ﬂf gumyj\Lfiﬁ'j}ﬂ ----- @ signal_time  |ncSIGNAL CHIRP TRAPEZ( Duration of the excitati 9y
« IR ATRER SRR SN KIS REER L. < >

- WRIVHBIEIRFERFE, HlaiM20%TFA.
©  MMRERSDRABALUERLINEL, E/IPRBSIESHIBEAFIAE
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Servo loop optimizer
AERRETE

{EFBodeEiHHIE S
® 7_ (RIMBAR IR R REAH TG
o FEEHNITHAVSTER ETRRfu,fI

o FHERERIRE

i H A EStestPncFFARE, SRESBLEX
B, MARRNCFFhayF—uLs,

=,

EEE DRI AN LUEID FFABode EYSRER RIZR
BE-20dbiHTHIH.

BALABE MBS S E0dbiF TR,

Rt - FHRFO S R SR
FAfE - F I RFN S R 1B
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J# gAxis02.ate [Servo Loop Optimizer] X | [ aAds02[Trace] | 4] gAxis023:gAxis02a.ap1 [A

G FE QW

Comman ds

= % Command Interface
=~ #% Setup

. B * Controller Autotuning
i ¢ Start tuning

\_‘_E{y{/ N /

0.00545303

©B&R. All rights reserved

Description

Maximum lag error

Percentage for proporti
Order of excitation sigr
Maximum proportional

Acceleration

Start freq y of the e
Stop frequency of the e

[
=]
[
- @ signal_type Type of the excitation s,
L @ signal_f_start 10 art frequency o
- @

]

#¢ Preparatio
& Acknowledg
Nam:
@ ds.m 2000
@ kv_percem it 0
signal_order 11
kv_m 0
a Q
signal_f stop 200
signal_time 1
<

t_filter,
J_drive 0.00549903

3
H
5
)
1
1 H
o |o| [Z] @
8
s

Duration of the excitati

troller

IsgFilter2
IsqFitter3

COPOS Parameter Table Editor]

suondo

Gain [cE]

Phase []

L

Filter Name:

IsqFilter1 ncOFF



Servo loop optimizer
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.« TEREIR EERRSD,

SRERIEEHIMERE,
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BodeEH
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:,%(gAxisDZ.ale [Servo Loop Optimizer] X

8 gAxis02[Trace]

e FE A

| gAxis02angAxis02a.apt [ACOPOS Parameter Table Editor]

Commands 2 |le

X:19.6

& Command Interface

B

- & Acknowledge current message record

Y--78

44 Setup
=~ % Controller Autotuning
~ < Start tuning
& Save parameters
42 Preparation -50-

Xdiff: 9.8
Y diff: -9.6

Giain [dB]
suondo

T T
10 30 0 0 1000
Name Value Description ~ Freguency [Hz]
§ ds_max 2000 Maximum lag error X-19.6 X diff- 9.8
@ kv_percent 0 Percentage for proporti Y:-90.9 Y diff: 1.7
----- @ signal_order 11 Order of excitation sigr 04
----- 9 kv_max 0 Maximum proportional :1233: \
¢ a 0 Acceleration -
@
@ signal_type Type of the excitation s ﬁ 400+
----- @ signal_f start O Start frequency of the e o 'ggg’ \
----- 9 signal_f_stop 200 Stop frequency of the e 7004 \“"}
% signal_time 1 Duration of the excitati v -8004 : SES . : : == == :
10 30 0 300 1000
< > Fracusncy [Hz]
Plant Speed controller  Position controller

Filter Name Filter Type AD

W2l 1
IsgFilter1 ncOFF -
tn 0 IsqFilter2 ncOFF -

IsqFilter3
t_filter

J_drive __000549903

Al BO B1 B2
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Servo loop optimizer
Notch
WS ik, #es

AO FRILMIER #ER %
AL T2 MR +-1/2 AO JERIE(E -3db

INSE: FHIEE=R
A0 IESTERIE(E -6db
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Gain V [dE]
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Amplitude characteristic of a Band stop filter depending on the bandwidth

10
ISQ,FILTER1_A1 100Hz
1 200Hz
g"'"“ T e ! 300Hz |}
K <
10k T
20t 4
30 ,i :
| _ISC_FILTER1_AQ
40f e
-50 ! ! - - : : y - :
500 600 700 800 900 1000 1100 1200 1300 1400 1500
Frequency f [Hz]
Amplitude characteristic of a low pass filter depending on the center frequency
10
_ASQ_FILTERI_AD 1kHz
Of——— aad . ; L sz M
-6 ST | 3kHz
10k it : ‘“"\ . P ot : 1 L T TTI
ool | y - )
_ :
8 a0l PURREL
= \‘-\‘ |
c L |
g -40 1:\\
50t i
8o
7ol
-80 2 I 4 5
10 10 10 10

Frequency f [Hz]

-3dB B3 FIE(ELL A
1:1.4125=0.707

-6dB HHEFIRELL S
1:2=0.5



Servo loop optimizer
BQ filter

20

, i . — ,
| | 150 _FILTER1_B1 | !
1 ':I — I | ' i -
SRS I — - i I i
= 0 | | IED_FILTEFH.: AT |
C -10p : I e I : A
o | > ' !
O ool | ISC_FILTER1_BO T l ! |
" A0k ! : i
AN ! y I1SQ_FILTER1_A1 | i
2 =
- AO = Resonance frequency 10 10
- BO = Antiresonance frequency s o
« Select Al so that resonance in the open loop i 0
is eliminated ]
- Select B1 not lower than 0.5 5o m
o W
- o AILNERANSEIABERILRTR, B . -
BRI HEARITER LA _EROSERH T RB o HH, S S
E 2300 w

Frequency [Hz]
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Servo loop optimizer
Testi=Tl,

« SLOHTestSpeed,
TestPositiont 2 1EH FH, o] |
ERNENFIR, X0 A
TTEMNA LR T &

+ AR R EHAME
7%k, X1FH 2= PR E A RIR-
180, EMERE L.
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1€ST\F3_1ES1.ap)/Lonmg | - AUTOMATION DIUAIO V 4, 100,39 DF F AD DINGIE LOMPUTET License

Open Project Debug Source Control OnEine Tools Window Help

@b 50 X% EimXss QBB D 13N ey
Q"; ) Settings % Acp ] _ggAxisOI.ne [Servo Loop Optimizer] X
R AW
- Commands 2 @ X: 313 X diff- 3033 Options
Y23V Y diff: -33,1
» @ Command Interface Ip——— > Mant
§ #¢ Setp \\ Visible True
bxen = @3 Controller Autotuning o1 ~ Color M Blue
:g} ¢ Start tuning 104 S Line type Solid
0M & Save parameters ) “\x\ i Line thickness 1
# #3 Preparation =204 “\%“ Curve type Line
@ Acknowledge current message record 3 ‘L\-\,\ " ) 1-mass approximation
-304 \fs\l ‘ ‘lf j‘N Open Loop
404 ’){V‘Jm v Closed Loop
| Visible False
504 Color . Brown
10 y 0 0 100 ' 0 1000 ' Line type Solid
Frequency [Hz] Line thickness 1
X:313.1 X diff: 3033 Curve type Line
Name Value Descri ~ A 2 Pl controller
8 7 [parameter | Paramy 150 ISQFiltert
— ¢ mode ncSPEED Mode ISQFilter2
¢ orientation  ncHORIZON.. Orient 100 1SQFilter3
v operating_p.. ncTUNE_ST.. Opera 50
= peed filter
¢ i_max_perce.. 50 Maxin ‘;- easured Closed Loop
¢ v_maxperc.. 50 Maxin 8 04
¢ s_max 0 Maxin & 504 & ;s:.)r
¢ ds_max 0 Maxin o
9 kv_percent 0 Percer -1004 P PRasE urvES False
¢ signal_order 0 Order 1504
v kv_max 0 Maxin
L o a n Accole Y 1 0
< > Frequency [Hz]

BaR



715

WiZEREEREINSS, L ERMHmENEE R S fra 8w,
LS SERI R S EUETURME S B,
ZHIHR T EEMNRRIRESHFEENRT L.
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HthE e h i iR 2 R IS AN

® (E£MID1161 ICTRL_AUTO_CONFIG HLUEEANS (IBEERIG, &
BRI seE AR, RERFER(FHERERRTITASE)

¢ REF/ILUBISLOBITUINE=IAEHEHIMNE, HILRRESRRE
=. ERaFERE,

1

ID1166 P3=2 ictrl auto_config = 2

| ictrl kv = 32.262299
D223 IctrIKv= 32 D225 IctrITi = 0.00225 ictrl ti = 0.0024527584

W 715 FI5 — B ERITE Baggressive i
ID1166 P3=5
ictrl to _config = 5
D223 Ictrlkv= 65 D225 0.0031 A g N e S

lictrl ti = 0.003154713
'f -3db = 684HZ

July 28,2023 Slide 27 ©B&R. All rights reserved B&R



B SR Hl 1 RERY T A2

® (&% ID869 ICTRL_MODE = 0,1 EBjf}
=l EIHR IR

o IEEEBEOAN0,IRENSHERIAEE
o

o BRISHEEESLOME, FHEERT
IREHIE, (FARE. BHTEF—
A LUABIEAERE.
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HA
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Power stage: PWM signal

© PWM - cycle time (CT_PWM) vs. current control cycle (CT_CURR)
ICTRL_MODE BITO = 0; CT_PWM = CT_CURR
ICTRL_MODE BITO = 1; CT_PWM = CT_CURR * 2

“A YA ; Ut

 J
1%
\J

 /

- U ERR T ECURR

TG WM O R » ,
) ' CT_PWM
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JAdvancegiPowerf&

T\(P3)

Commands

e

@ Command Interface

e $ur\wuvng

¢ Save parameters
#- % Preparation
v Admow!edge current message record

Xaff 0.0
Y &iff 0.0

X 98

@ Command Interface
*; Sewp
#; Controller Autotuning
¥ & Start tuning
& Save parameters
#; Preparation

Plant
B 1622
fu )
f 10
J_dive [ 00003006712
180 3130116

® Standard mode f180
Advance mode f180

150

Phase 1)

100
Frequency (Hz)

X&ff 00
Ydi#f 00

@ Acknowledge current message record

Y 197

Gan (8]

Value

Frequency (Hz]
Speed controffer  Positon controlier
w B = g Fiter Neme Filter Type A0
, T o .
n 0 s IsqFilter2 nCOFF -
- IsqFilter3 nCcOFF -
1 filter 0 s
Strategy nc_OFF v

® Power mode

313Hz
577THz
929Hz

f180

Al

Kv=1.2
Kv=1.6
Kv=3.5
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porameter | ] parame] 150

40
50
€0 - —r—rTTr T
10 10
Frequency [Hz]
X 98 Xaff 0.0
Descrip » Y 686 Y a#h. 0.0

(BlINEE E L)

¢ mode ncSPEED Mode 100
¢ orentation  ncHORIZON.. Orienta
v operating_p.. ncTUNEST.. Operati - S0
|~ % i_maxperce.. 50 Maxim. | °
v v.maxperc. 50 Maximu g
- ¢ s max 0 Maximt 50
v ds_max 2000 Maximu 100
v kv percent 0 Percent
Y ¢ signal_order 0 Order o 150
¢ kv max 0 Maxime ¥ ot
< >
Pant Speed controlier  Position controller
Q 1622 w 7 6 e Fiter Name Fiter Type AQ Al
C . o S
fu 40 | " 0 s IsqFilter2 ncOFF >
1l 10 -~ tsqFiter3 ncOFF -
1_fiter 0 s
J_dive | 00003083497 |
~ Stmtegy  |nc_OFF v
180 il

Commands 2 X 98 Xd# 0.0
oy Y 154 Yd# 0.0
Command Interface .
1 —~—
4 Setup ——
; Controlier Autotuning 0 Se o — N [ -
7@ Stant tuning B U2
- 410 e L Py
# Save parameters ) T —— %
# *% Preparation é 204 den
@ Acknowledge current message record 0
-y
] !
10 ! T ! 100 = Yoo !
Frequency {Hz)
x 88 Xa# 00
Name Value Descrip & Y 02 Yd# 00
@ F paameter [ ] Parame] 15
v mode SPEED Modge "
¢ orientation  ncHORIZON.. Orienta 1
¢ operating p. ncTUNE ST Operati 8 1)
¢ i_max perce. 50 Maxim |'® 0
¢ v.maxperc. S0 Maxim E
v smax 0 Maxime 9 |
¢ ds_max 2000 Maxime a0 |
¢ kvpercent 0 Percent: |
¢ signalorder O Order o 150 |
v kv max 0 Maxime ¥ 19 "
< >
Prant Speed convoller  Posison controlier
Filtor N Fiter T A
“ 1622 W (@ 5 As e o Ype N L
ncOFF .
fu 40 n 0 5 lsqFiter2 neOFF -
" 0 isqFier3 ncOFF -
1 fiter 0
J_dive | 00003641327
Stategy . OFF
180
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