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BECKHOFF
1. SRR AT I

1) ATV E N LA Smm/s AR AR IS4 — Ik, MEFTFH RIS TR
2) AMEEBIEAAET IPC L, s B TcCOM X SR AL HE
3) ¥ TcCOM X %5 AX8000/AX5000 (13 FEAR & S I 5 FHAME T fE .

e IERFEPATEEN KT BT, RIE RATREE A 214,

2. WIEHERRA
2.1,  PEH| B

FIERIER: AX8540-0000-0105

A AX8118-0210-0107

ELZHAl: AL8044-0E01-0000

BI04 : Heidenhain#LIC41xx-Endat2.2;Linear;Single turn RESO;36 Bit;Digital
RESO;1nm/INC;Analog RESO; 1000 nm/sig.period

AX8000 A T AN T 1.0760001, AX5000 F R A F AN T 2.1660001

22, RIS

TwinCAT XAE 4026
TC Drive Manager 2(1.0.68)
tepkg install TwinCAT.XAE.TMX.Motion.CoggingCompensation=1.0.3 (Stable Feed)

3. BEPE

3.1, WEEFRBEHE

1%+ Linear cogging measurement template”

= BECKHOFF [od g (BENC Axis2)

# Basic settings @l Scaling @ @ Tune drive @ Diagnostics 'A Advanced

ieo m @ =>+=>- - /. ScopeView options
Lin cogging measurement
Start: 05:51:55.503:000 AM End: 05:52:19.237:000 AM | Pos: 0.00:00:13.734:000 Time: 05:52:09.237:000 AM | Date:

Temptates[Linear cogging measurement template F’j [@

T & P:NC t lats
| [[000:00:10.000:000] i4 4 b bi [0.00:00:15734000 | ¢3 & o [ 1 X R, 19 EQ g pln SRS
36 Drive process data template
E+008 ] T h T . Linear cogging measurement template |
. Drivi —

3.45 | —
E+008 T T
3.3 | Position controller Velocity controller Torque controller
E+008
315
E+008 | T Kp [816.8141 | N/(m/s) ¢
e ! ! T [0008_ s

2.85

Position [inc]

E+008” : _ A NC
60.0 T T
v u Enable controller
40.0

W ¥ Online position: 183.3436

2 w0 | | ... -
f’ 0.04 i 4 Start mode ‘Reverslng sequence
Target position 1 10 mm
-20.04 + RRdl S
J W Target velocity 30 mm/s
40.0 i i o
r T T T T T T T T T )
0.000s 1.000s 2.000s 3.000s 4.000s 5.000s 6.000s 7.000s 8.000s 9.000s 10.000s A
C
SELD N
B0 TwinCAT

H3M
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Run motor

Do you want to export the record as data in 'Positive’ direction to the
cogging compensation calculation.

Yes No

RS B B
4 T Drive 2 (AX8206-0210-0107)

Device

Device (Safety)

Ch A
Ch A AxisMain Inputs

B Ch A AxisMain Outputs

B Ch A Interpolator Qutputs
Ch A PositionControl Inputs
Ch A TorgueControl Inputs

h ¥ 7
w=l wzl sl

A ¥ v v v

% Limited torque/force demand value
Ch A [SL] EnDat 2.2 Linear Inputs

% Raw position

b T ChB

b [ WcState

b [ InfoData

1E 2 3))

e

EIEIZE 3N EEE LA CSV #4305 i B c:\Users\Administrator\AppData\Local\Temp

= BECKHOFF 5 (B aes
2% Basic sctting Scaling | {8 4 Tuncdrive @) Diagnostics @ Advanced
n . na rusuon "
fe mom == I ¥ Force
Lin cogging measurement ar
Start: 08:22:08.903:000 AM End: 08:22:36.001:000 AM | Pos: 0.00:00:17.000:000 | Time: 08:22:25.903:000 AM | Date: . Drive parameters
11 |[ 0.00:00:10.000:000] 0.00:00:00.000:000 || €5 & | e» & 1l [ R R 1P B2 A NC
2.7
Bl v Enable controller
2.55
E+008 | R Online position: 55.5250
z 2.4 D - M ) I" " M—
= Eio08] anual .ﬁm rameters
B B S
g 2] Start mode [Absolute
£ FE+008 e
— o
2.1 | Target position mm
E+008 S d
1.95 | Target velocity mmys
E+008 <
0.0 Acceleration ¥ use default | mmys?
Deceleration [ Use default | mmys?
7.5 —
Jerk [ use default | mm/s®
% -15.0 {_] Trigger start/stop scope
K -22.5 la
_/—” \ S f,/wh\'i\' Set actual position
-30.04 ™ Armnn M
A ‘\_'_\/ v [Absolute | Set
-37.54

O‘ObOS l‘ObOS 2‘0&)05 3.0bOS 4‘0‘005 5‘0‘005 G.ObOS 7‘ObOS E‘O‘OOS 9‘0‘005 lO‘O‘OOS

Run motor

Do you want to export the record as data in 'Positive’ direction to the
cogging compensation calculation.

Yes No

R [FIE 5]



BECKHOFF

o B EE Bl CSV #% T 2 c:\Users\Administrator\AppData\Local\Temp

= BECKHOFF

T (ERINC Axis 2]

Scaling W % Tune drive @ Advanced

2% Basic settings @, Diagnostics

e N W
Lin cogging measurement
Start: 08:23:46 253:000 AM  End: 08:24:02 343:000 AM Pos: 0.00:00:05.900:000 Time: 08:23:52.153:000 AM | Date:

o SR ARE

n ‘ 0.00-:00-10.000-000| 0.00-:00-:00 .000-000

b Force

v Drive parameters

Do you want to export the record as data in ‘Negative’ direction to
the cogging compensation calculation.

32. IE

EFE “Calculate cogging compensation”s
BECKHOFF

A NC
2.4
E+008 v Enable controller
2.25
E+008 | EEe— Online position: 71.2997
g s =i Mlm Paramet
= Ei008 | anua rameters
: // :
gz oo Start mode [Absolute [ v}
§ E+008 — :
L=
1.8 | Target position mm
E+008 7| [T
165 Target velocity | mmys
E+008~
45.0- Acceleration I use default | mmys?
Deceleration [ Use default | mmys®
40.04
.n\ /“"\‘ Jerk i Use defauit | mmys
Z 3501 et ' i
z Trigger start/stop scope
IR A N,
@ 30.04
\\\ / \‘\j'f Set actual position
25.04
o [Absolute | Set
20.0-
0.000s 1.000s 2.000s 3.000s 4.000s 5.000s 6.000s 7.000s 8.000s 9.000s 10.000s
Run motor

X Basic settings @, Scaling @ Runmotor | #d @ Diagnostics % Advanced
Control loops % Ch A Modes of operation \ Cyclic_synchronous_position_made_CSP (8) Info: change the operation mode will modify the process data on the mode o B4 and relink the NC axis.
arcning Controller overview » Current controller »
Calculate cogging compensation ‘
T set add. Cogging compensation feed forward
0% 307129N
Current controller
Tmax+
Tmax-
2.145979 N Inv. torque
Tmax characteristic Tn |0.0002401 s
0my/s? -
e AN Field
R R S = X T ey L
value filter » |1 9
Filtered torgue/force demand value imited torque/force demand value Torque
2159347 N P Act. torque generating current
Tact — " 0.02071602 A
: [~

THE AR A

5
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3.3.

BRINC Axis2)

o¥ Basic settings @, Scaling

@ Runmotor el

@ Diagnostics

® Advanced

[X]' v ch A Modes of operation| Cycic_synehvonous position_mode.csP (@ JJB] ifo: change the operation mode will modify the process data on the mode of Fexible gl and relink the NC as.

Autotuning Controller overview » Current controller » Cogging compensation

Linear cogging compensation

!Q Average the force data
i

A0y Scaling for position raw datatomm | 1 |/[ 1000000 | [online check|

2300254 Scaling for force raw data to N [ [ Online check|

31001 [

Slide window size for SavitzkyGolayFilter |37 |

29001~ Resample position interval in mm [oa |
T 27000 Resample position window withinmm |1 I
E " ]
s 25000 ~ Data range [ Preview all |
§ 23000 | Positive [ Previewrange | |

20999 Start postion Id [ea1 Position: 150.000349 mm

18999 End postion Id 20033 Position: 350010854 mm

it ”
16998 | Negative Previewrange TR CSV Bl Sk
14596 Start postion Id 862 Position: 333.331258 mm
A L S L % =
0 2792 5584 8375 11167 13959 16751 19543 22334 25126 27918 End postionid 19165 Position: 150.081455 mm
Position Id S ! | )
s = Wf*'iq‘/ﬁ'ﬁﬁ M EE
— original_tmpC939_Positive [ = original_tmp295_Negative ¥ Save Start

BECKHOFF
® Runmotor | ##

* Basic settings Scaling

@ Diagnostics

< Advanced

Co

| loops

Autotuning

Linear cogging compensation

ey Scaling for position raw data to mm l 1
2047+
Scaling for force raw data to N l 1
13.65—
Slide window size for SavitzkyGolayFilter
o825 /A {\ Resample position interval in mm
Z 000 H A ,\‘A Resample position window with in mm
£ DR V v
8
5 -682 ~ Data range ‘ Preview all ranges ] ‘
-13.65- Positive [ Preview range
2047 Start postion Id
-27.30— End postion Id
-34.12- Negative Preview range

Controller overview » Current controller » Cogaing compensation

Average the force data

| 7] 1000000 | [online check]

‘/[ 1 ‘ |0nline theckl

Cancel preview |

Ty |

Position: 150.000349 mm

Position: 350.010854 mm

[ T T T T |

T |
149.98 169.98 189.99 209.99 230.00 250.00 270.00 290.01 310.01 330.02 350.02
Position [mm]
— original_tmpC939_Positive — original_tmp295_Negative
— calculated_positive — calculated_negative

error_Negative

ompensation data.

‘ ‘ Cancel preview

I T |
Start postion Id

End postion Id

Position: 333.331258 mm

Position: 150.081455 mm

<

error_Positive =
Calculation Save ] ‘

Start

o0 LE A B B L ) B 46 EL 45

V' Ch A Modes of operation‘ Cyclic_synchronous_position_mode_CSP (8) Info: change the operation mode will modify the process data on the mode of and relink the NC axis.

PRAT Vi R R 2 20
(@ save the cogging compensation data X
T > New Volume (D:}) > Project > TwinCAT Project1 ~ 0 Search TwinCAT Project1 p
Organize ~ New folder ~ e
~
[ Desktop ~ Name Date modified Type Size
Documents s 11/14/2025 2:44 AM File folder
¥ Downloads TwinCAT Drive Manager 2 Project1 11/14/2025 2:48 AM File folder
b Music TwinCAT Measurement Project1 11/14/2025 5:52 AM File folder
[& Pictures TwinCAT Project1 11/14/2025 8:13 AM File folder
B videos [ Test1.bin 11/14/2025 5:42 AM BIN File 142
i IN-0410-0612-0:
- New Volume (D:]
w New Volume (D:)
wd Network i S B
File name: | Test1.bin “
Save as type: Motor cogging compensation data bin files (~.bin) ~

~ Hide Folders

Bic B A1 A MELRE
& TeCom X %

Save

Cancel

6L
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Solution Explorer ~ B X Insert TcCom Object

"
@e-lo-a| s
Search l:l MName ‘DbJQHZ (LinMotCaggingCompensation) | QK
Search Solution Explorer (Ctrl+;) P~

B Tasks o Type: =[T8] Backhoff Automation GmbH & Ca. KG Cancel
= Routes o Analylics

External Time Provider =
£% Type System ] Muliple: |1 D

b [ TcCOM Objects @ Joh Objects

4 [z MOTION =} &5 Drive Objacts
b B NC-Task 1 SAF E Lir Insen Instance...
of ric @ TeloEth Maodules Fatood
[ sAFeTY
E Ce+
VISION
& AnaLyTICS

4 Fio

rl g?-g Devices

4 == Device 1 (EtherCAT)

8 Image
8 Image-Info
2 SyncUnits

Inputs
W Outputs
& InfoData
ZF Term 1 (AX8540-00
b PSM Controlwor: File: |C\ngramDala\Eal:khnﬂ\TmeAT\S 1\RepositanABeckhoff Automation GmbH{TeCoggingCon
b B WcState

& EIH ] TeCom % 41X NC-SAF 8 CNC-Geo 1F5%

Salution Explarer

AT T T T

@8- ®- @ | B=|| P osiect conton Pacameter g Parametsr Onine) Data Area ntiaces intetsce Poiner
lution Explorer (Ctr P~

Sear

Context [ -
&7 Solution TwinCAT Project!’ (3 projec = Depend
b [l TwinCAT Drive Manager 2 Project g e Co s il
3 TwinCAT Measurement Project]
4l TwinCAT Project Dats Areas. Interiaces
4 (@l svsTEM []0 FromDive'
1 License “ToDrive'
wnfeDats’
b @ Real-Time
B Tasks
= Routes Dats Pointer. Imerface Pointer

B3 Type System
4 |fl TeCcoM Objects

Result
I Task Jwame Priodity | Cycle Tim._| TaskcPort | Symbol P... | Sort Order
0 05000010 | NC-Task 1 5AF 4 2000 501 501 0 (default=100) |~

b B NC-Task 1 SAF

0 pic

i sareTY

N ERARAN AT 44

TwinCAT Project] +® X RERIel Rl Tad Ch A€ ive 3 (AX8118-0210-0107)

FENE IV SN
Search Solution Explorer (Ctrl+;) P~

= Routes ) [ freme e [cs [myme PTCID |

Object Context Parameter(Init) Parameter (Online) DataArea Interfaces Interface Pointer

3_: Type System File Name D:\Project\TwinCAT Project1\Test1.bin (] STRING(255) 0x050A0001

4 @ TcCOM Objects Trace Level tiWarning ~|O TcTracelevel 0x03002103
b P Object! (LinMotCoggin

TN REAME B A I B AR AR
Cwowe

# Basic settings g Scaling {%} Run motor ﬁ# Tune drive @ Diagnostics q’

Use scaling from description file | WritableAndReadC

Startup list v Ch A Modes of operation ‘ Cyclic_synchranous_position_mode_CSP (8) Info: change the operation mode will modify the process data on the mode of |

Parameter list

Slots settings

Flat list Relink NC axis on saving changes ~ Search PDOs: ‘ |X ‘

A Outputs

Device commands

Dynoutput cycle counter (0x300A:01; BYTE; 8bit) Data0 (0x32D5:01; UDINT; 32bit)

Probe unit

Target velocity remote (0x3063:01; DINT; 32bit) Datal (0x32D5:02; UDINT; 32bit)
Position control proportional gain (0x30C0:01; REAL; 32bit) Data?2 (0x32D5:03; UDINT; 32bit)
Velocity control proportional gain (0x3140:01; REAL; 32bit) Data3 (0x32D5:04; UDINT; 32bit)
Velocity control integral action time (0x3140:02; REAL; 32bit) Data4 (0x32D5:05; UDINT; 32bit)

Bipolar velocity limit value (0x3140:03; REAL; 32bit) Ch A Controlword (0x6040:00; UINT; 16bit)

Reserved (0x3140:04; REAL; 32bit) Ch A Target position (0x607A:00; DINT; 32bit)
Weight counterbalance (0x3140:05; REAL; 32bit) Ch A Target velocity (0x60FF.00; DINT; 32bi

Reserved 2 (0x3140:06: REAL: 32bit)
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= BECKHOFF
-

# Basic settings g Scaling @ Run motor # Tune drive @ Diagnostics

Slots settings

Startup list

Parameter list

Use scaling from description file | WritableAndReadOnl

¥ Ch A Modes of operation ‘ Cyclic_synchronous_position_mode_CSP (8) Info: change the operation mode will modify the process data on the mode of [FI

Flat list Relink NC axis on saving changes Search PDOs: \

[x]

IGBT temperature (0x3001:02; INT; 16bit)

Missing output cycle counter increments (0x3001:03; UDINT; 32bit)
Qutput stage safety state (0x3001:04; BYTE; 8bit)

Dyninput cycle counter (0x3001:05; BYTE; 8bit)

Missing dynoutput cycle counter increments (0x3001:06; UDINT,; 32bit)
Actual motor brake state (0x3001:07; BYTE; 8bit)

Current error reaction (0x3001:08; UDINT; 32bit)

Actual motor brake state with delay time (0x3001:09; BYTE; 8bit)

Fast stop position (0x3001:0A; DINT; 32bit)

F AX8000 5 TcCom i G ki 1l M £ 4 A8 & HAHBEH

m Solution TwinCAT Project1’ (3 projects)
4 g TwinCAT Drive Manager 2 Project
4 % Term 1 (AX8540-0000-0105) @Device 1 (EtherCAT)
b L% Drive 2 (AX8140-0220-0106)
Drive 3 (AX8118-0210-0107)

[ 9

(AL8044-0E01-0000)
p ﬂ TwinCAT Measurement Project

AT T T T

v Outputs
Device ¢ d A Inputs
Probe unit Actual mator brake current (0x3001:01; REAL; 32bit) Limited torque/force demand value (0x3241:03; REAL; 32bit)

Data0 (0x32D4:04; UDINT; 32bit]
Raw position (0x32E0:02; LINT; 64bit)

Position actual value invalid (0x603E:02; BIT; '\bit)

1st Additional position actual value invalid (Ox603E:03; BIT; 1bit)
Ch A Statusword (0x6041:00; UINT; 16bit)

Ch A Position actual value (0x6064:00; DINT; 32bit)

Ch A Torgue/force actual value (0x6077:00; INT; 16bit

Ch A Following error actual value (0x60F4:00; DINT; 32b|

% Term 1 (AX8540-0000-0105)

PSM Controlword for axis

& wWecState
& InfoData
_ T Drive 2 (AX8140-0220-0106)

Drive 3 (AX8118-0210-0107)

4 ] TwinCAT Project] Device
4 [ sysTem b Device (Safety)
¥ License 4 ChA
> @ Real-Time b Ch A AxisMain Inputs
& Tasks > Wl Ch A AxisMain Outputs
;=; ?OUTES b B Ch A Interpolator Outputs
2m Type System o
4 [ TcCOM Objects P Ch A PositionControl Inputs
4 B Opject1 (LinMotCoggingCompensation) b Ch A TorqueControl Inputs
4 FromDrive e Ch A LinearMotor Inputs
2! Datad < % Datal
#1 WeState 4 [ Ch A LinearMotor Outputs
4 [ ToDrive ™ Data0
- Data0 % Data2
M- Datal
- Data2 > % Data
- Data3 - Data3
- Datad B Datad
b O InfoData b Ch A [SL] EnDat 2.2 Linear Inputs
4 |z MOTION

fdr e A R AN AMEE D BE 0x32D3:01=1, 37805 TwinCAT

H8M

Lk Basicsettings @, Scaling @ Runmotor  off Tunedrive () Diagnostics | %
Slots settings Use scaling from description file [WritableAndReadOnly [l [~ All——
Startup list Search parameter: | [x] search option: [ Show complete structure
Process data Index Name Actual value Set value B[ epandal
. + Ox32CE Ch A LinearMotor commutation offset command paramete Collapse all
+ 03201 Ch A LinearMotor field weakening parameter Downlond
Device commands - 03202 Ch A LinearMotor cogging compensation parameter
: 0x32D3:00 | Sublndex 000 10 10 eI oWaTE
(T2 O 0320301 | Control LinMotCoggingComp_on (1) | LinMotCoggingComp_on (1) Add to startup
0x32D3:02 Gain 1 1 Export list
0x32D3:03 | Force limit 20 % 20 %
0x32D3:04 | Dead time offset 0s 0s
0x32D3:05 Fading out start velocity 0 m/fs 0 m/s
0x32D3:06 | Fading out end velocity 0 m/s 0 m/s
0x32D3:07 | Connected TcCOM Object: Id 16842 768
0x3203:08 | Connected TcCOM Object: Version 16842 752
0x32D3:09 Active fading out start velocity 05 m/fs m/s
0x32D30A | Active fading out end velocity 06 m/s m/s
+ 0x3204 Ch A LinearMotor cogging compensation actual values
+ 0x32D5 Ch A LinearMotor cogging compensation demand values
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3.4, JALER

Solution Explorer y oy - :
@e- o pl= - | A -
B To Start 084953653000 A End. 085056501000 AM Pos: 0000039.648.000 Time: 065033501000 AM Date: Friday, November 14, 2025

["oo00025000000] 4 4 b bl ponoosessaoon |3 & o LR AlEE@

%] Solution ‘TwinCAT Project!’ (3 projects)

4.0
4 [l TwinCAT Drive Manager 2 Projecti et :
4 L Term 1 (AXB540-0000-0105) @Device 3.5 |
b 1 Drive 2 (AX8140-0220-0106) E+008
4 T Drive 3 (AXB118-0210-0107) oo |
% Ch A (AL8D44-0E01-0000) 25
TwinCAT Measurement Project] E+008
2.0
E+008
1.5
E+008~

E T S,

E] Limited torque/force demany 2c0] )
4 iy s Group (2) |
E Ch A Following error actual 0.0 e S
M Trigger
b gl TwinCAT Projecti

-50.0d L

T

500000 - T E——————. |
250000+
0.0

250000 b

-500000 i
0.000s 2.5005 5.0005 7.5005 10.000s 12.5005 15.000s 17.5005 20,0005 22,5005 25.0005

b ( FEXEH)
rhE Pl X UK 299 FF 95 (HAREICED
HiE: 021-66312666

R AF
JER T X Db K 3 SHfrEfARE 407 =
HE: 010-82200036 M3%6: beijing@beckhoff. com. cn

T N AF]
TN T ] X BR VLB M ER YL 4 6 325 3371303 %
Hif: 020-38010300/1/2 HIFE: guangzhou@beckhoff. com. cn

BRAR T2 7]

ER AR X 045185 HimK[E2305 =
H i 028-86202581  MB%H: chengdu@beckhoff. com. cn

EATY



