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SIMOTION 

 

SIMOTION (synchronous object) (Mater) (

, ) (Slave)  

Fixed gear ,Addition object Formula object( ) TO

 (slave)  (synchronous objects)  cam  

(GEAR)

 

 

1 GEAR  
 

(Velocity Gear)  

(CAM)  

 
2  CAMMING  

 

 (Synchronization) 

 (Synchronized traversing) 

 (Desynchronization) 



2  

2.1  

 

  

  

  

  

 

Parameters Meaning Value 

 
SyncProfile 
Reference 

reference of the 
synchronization 
profile; 

 

RELATE_SYNC_PROFILE_TO_LEADING_VALUE 
 

RELATE_SYNC_PROFILE_TO_TIME 
 

 
Synchronizing 
Mode 

synchronization 
criterion 
/synchronization 
position 

 

IMMEDIATELY    
IMMEDIATELY_AND_SLAVE_POSITION  

 
ON_MASTER_POSITION,   
ON_MASTER_AND_SLAVE_POSITION  

 
ON_SLAVE_POSITION  
AT_THE_END_OF_CAM_CYCLE Cam

 

 
SynPosition 
Reference 

leading 
BE_SYNCHRONOUS_AT_POSITION 

synchronization criterion , 
 

trailing 
SYNCHRONIZE_WHEN_POSITION_REACHED 

synchronization criterion  
( Profile ) 

symmetrical 
SYNCHRONIZE_SYMMETRIC 

, ,
 

 Synchronization 
direction 

synchronization 
direction 

 

SYSTEM_DEFINED  
SAME_DIRECTION   
POSITIVE_DIRECTION  
NEGATIVE_DIRECTION  
SHORTEST_WAY  

1  

 

 

 

2.1.1 syncProfileReference 

syncProfileReference

 

 RELATE_SYNC_PROFILE_TO_LEADING_VALUE   



 RELATE_SYNC_PROFILE_TO_TIME    
 

 

syncProfileReference RELATE_SYNC_PROFILE_TO_LEADING_VALUE

500  

 

 
 

3  

syncProfileReference RELATE_SYNC_PROFILE_TO_TIME

  

 

 



 
 

4  

2.1.2 synchronizingMode 

synPositionReference

 

 IMMEDIATELY    

 IMMEDIATELY_AND_SLAVE_POSITION   

 ON_MASTER_POSITION   

 ON_MASTER_AND_SLAVE_POSITION   

 ON_SLAVE_POSITION   

 AT_THE_END_OF_CAM_CYCLE CAM CYCLE  

 

IMMEDIATELY

synchronizingMode

5  



 
5 SynchronizingMode=IMMEDIATELY 

 
 
IMMEDIATELY_AND_SLAVE_POSITION IMMEDIATELY

30mm 

 
 

6 SynchronizingMode= IMMEDIATELY_AND_SLAVE_POSITION 
 
 
 

ON_MASTER_POSITION

200mm  



 
7 SynchronizingMode= ON_MASTER_POSITION 

 
ON_SLAVE_POSITION

100mm  

 
8 SynchronizingMode=ON_SLAVE_POSITION 

 
ON_MASTER_AND_SLAVE_POSITION ON_MASTER_ POSITION 

200mm

30mm  



 
9 SynchronizingMode= ON_MASTER_AND_SLAVE_POSITION 

AT_THE_END_OF_CAM_CYCLE CYCLIC CAMMING CAM

cam cam  

 
 

10 SynchronizingMode= AT_THE_END_OF_CAM_CYCLE 

2.1.3 synPositionReference 

synchronizingMode

 

 LEADING/ BE_SYNCHRONOUS_AT_POSITION 

synchronizingMode synchronizingMode

 



 TRAILING/SYNCHRONIZE_WHEN_POSITION_REACHED 

synchronizingMode synchronizingMode

 

 SYNCHRONIZE_SYMMETRIC 

synchronizingMode  

synchronizingMode synchronization reference

“RELATE_SYNC_PROFILE_TO_TIME 30001: illegal parameter"  

LEADING SYMMETRICAL TRAILING 500mm   

 
 

11 synPositionReference 

2.1.4 synchronizingDirection 

: 

 SYSTEM_DEFINED: 

  – , 

  –  

 SAME_DIRECTION  

 POSITIVE_DIRECTION    

 NEGATIVE_DIRECTION    

 SHORTEST_WAY  

 –  

 –  



SYSTEM_DEFINED SHORTEST_WAY  

POSITIVE

GEARING NEGATIVE GEAR  

 
12 synchronizingDirection= POSITIVE_DIRECTION/ NEGATIVE_DIRECTION 

synchronizingDirection=SAME_DIRECTION  POSITIVE_DIRECTION

NEGATIVE_DIRECTION  

13 SHORTEST_WAY

 



 
13 synchronizingDirection= SHORTEST_WAY 

SHORTEST_WAY SYSTEM_DEFINED

SYSTEM_DEFINED SHORTEST_WAY

SHORTEST_WAY

 

 
14 synchronizing Direction=SYSTEM_DEFINED/SHORTEST_WAY 

  

2.1.5  

 



 

state 

CAMMING: CAMMING  
GEARING: GEARING  
VELOCITY_GEARING:  
INACTIVE :  

syncState Yes  
No  

synchronizingState 

WAITING_FOR_SYNC_POSITION:  
WAITING_FOR_CHANGE_OF_MASTER_DIRECTION:  
SYNCHRONIZING_NOT_POSSIBLE:  
SYNCHRONIZING:  
INACTIVE:  
WAITING_FOR_MERGE:  

 

syncMonitoring.syncState Yes  
NO  

syncMonitoring.followingMotionState 

INACTIVE:  
BASIC_MOTION_ACTIVE:  
SUPERIMPOSED_MOTION_ACTIVE:  
BASIC_AND_SUPERIMPOSED_MOTION  

 
2  

 
 

15  

 

15 1-5  

No.1 .state 

No.2 .synchronizingstate 

No.3 .syncstate 

No.4 .syncmonitoring.followingstate 



No.5 .syncstate 

2.2  

 
 

Parameters Meaning Value 

 
syncProfile 
Reference 

Desynchronization profile 

 

RELATE_SYNC_PROFILE_TO_LEADING_VALUE 
 

RELATE_SYNC_PROFILE_TO_TIME 
 

 
  

syncOff 
Mode 

 
desynchronization 
criterion/desynchronization

 

IMMEDIATELY    
ON_MASTER_POSITION   
ON_SLAVE_POSITION  
AT_THE_END_OF_CAM_CYCLE Cam

 

 

syncOff 
Position 
Reference: 

leading 

AXIS_STOPPED_AT_POSITION 
desynchronization criterion , 

( Profile ) 

trailing 

BEGIN_TO_STOP_WHEN_POSITION_REACHED 
synchronization criterion  

(
Profile ) 

symmetrical 
STOP_SYMMETRIC_WITH_POSITION 

,
, Profile  

 
3  

2.2.1 syncProfileReference 

syncProfileReference

 

 syncProfileReference:=RELATE_SYNC_PROFILE_TO_LEADING_VALUE  

“syncOffLength”  

 syncProfileReference:=RELATE_SYNC_PROFILE_TO_TIME 

 

2.2.2 syncOffMode 

syncOffMode synchronizingMode

syncOffPositionReference

 

 IMMEDIATELY    

 ON_MASTER_POSITION   



 ON_SLAVE_POSITION  

 AT_THE_END_OF_CAM_CYCLE Cam  

2.2.3 syncOffPositionreference 

 syncOffPositionReference:=AXIS_STOPPED_AT_POSITION 

 

 syncOffPositionreference:=BEGIN_TO_STOP_WHEN_POSITION_REACHED 

 

 syncOffPositionreference:=STOP_SYMMETRIC_WITH_POSITION  

 

syncProfileReference

RELATE_SYNC_PROFILE_TO_LEADING_VALUE

syncOffMode ON_MASTER_POSITION  

 
16   

 

3.1 Set_Master 

, 

“ _setMaster()” YES

 



 

17  

_setMaster() transientBehavior  

 DIRECT:  

 WITH_DYNAMICS:  

 WITH_NEXT_SYNCHRONIZING:  

 
18 transientBehavior  

3.2  

 

Expert >Insert Superimposed synchronous object  



 
19  

1 1

 

  
20  

Gearing  

syncMonitoring.syncState

yes NO yes  



 
21  

 

 

Slave.basicmotion.position 
Slave.basicmotion.velocity 
Slave.basicmotion.acceleration 

 

Slave.superimposedmotion.position 
Slave.superimposedmotion.velocity 
Slave.superimposedmotion.acceleration 

 

Slave.positioningstate.actualposition 
Slave.motionstatedata.actualvelocity 
Slave.motionstatedata.actualacceleration 

 Slave.syncmonitoring.followingmotionstate 
 

4  

followingMotionState  

– INACTIVE:  

– BASIC_MOTION_ACTIVE:  

– SUPERIMPOSED_MOTION_ACTIVE:  

– BASIC_AND_SUPERIMPOSED_MOTION_ACTIVE:  



3.3  

: 

  

  IPO  

 ( ) 

  

  

  

 , 

“ _setMaster()” . 

 Cam  

 Cam, “_enableCamming()”  

 , (Setpoint coupling)

(Actual value with extrapolation coupling ). 

 (Actual value coupling)

(Actual value with extrapolation coupling). 

  

3.4  

 

 _enableFollowingObjectSimulation()  

 _disableFollowingObjectSimulation()  

 

disableSynchronousOperation

 



3.5  

(syncState = YES)  

 Setpoint error 

 Actual value error 

syncMonitoring.Difference 

CommandValue  

Limits  

 

22  

 
 

23  

 

syncMonitoring.differenceActualValue  

24  



 
24  

"40201 Synchronous operation tolerance exceeded on the following 

axis" TypeOfAxis.GearingPos Tolerance. enableErrorReporting

"40110 Error triggered on slave during synchronous operation 

(error number) 

Monitoring  
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4 Gearing 

4.1 Gearing  

(GEARING)

 

Slave value= Gear ratio × Master value + Offset 

 

1)  

 

 
26  

2)  

Offset Offset _enableGearing()

synchronizingMode Offset  

 IMMEDIATELY_AND_SLAVE_POSITION   

 ON_MASTER_AND_SLAVE_POSITION   

3) Gearing Type 

Gearing Gearing Gearing Gearing

Gearing

 

 
27 Gearing  



 
28 Gearing  

4) Gearing Direction 

 POSITIVE  

 NEGATIVE  

 CURRENT POSITIVE  

 REVERSE  

5) Look-ahead 

 STANDARD-LOOKAHEAD  

 EXTENDED LOOK-AHEAD  

MCC GEARING ON  

 
29 MCC GEARING ON  



 
30 MCC GEARING  

Gear 2.1  

Gearing  

 
31 GEAR  



4.2  

Simotion  

(1) Red Speed control

Positioning. 

 
32  

 
33  



 
34  

 

 
35  



 

36 SINAMICS  

 
37  



 
38  

 
39  

(2) Blue 32 Speed control Positioning

Synchronous Operation SERVOR_03 Red  

(3)  

40  
 



 
 

40  

4.3 Gearing  

MCC  

MCC Gearing  
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Homing squencecnotrol  

Enableaxis squencecnotrol  

Runmaster squencecnotrol  

Gearingon squencecnotrol  

Gearingoff squencecnotrol  

Disableaxis squencecnotrol  

Faultexecution  

Squencecontrol MotionTask1  

Bgdcontrol MotionTask1 

Gearing Bool boGearonTestStart  

 

1) enable axis  



 
42 enable axis  

2) Homing  

 
43 Homing  

3)  

 



44  

4) Gearing On

100  

 

 
45 Gearing On  

 

5) Gearing Off  

 
46 Gearing Off  

6) disableaxis  



 
47 disableaxis  

 

7) Faultexecution TechnologicalFaultTask PeripheralFaultTask  

8) squencecontrol   

 
48 squencecontrol  

 

49  

9) Bgdcontrol BackgroundTask MotionTask1 



 

50 Bgdcontrol  

 

 

4.4  

boGearingOnTest True,  

1)  

2)  

3)  

4) Gearing ON 

5) Gearing OFF 

6)  

7)  

boGearingOnTest  

 
51  

SIMOTION TRUE  

Trace  



 
52 Trace  

 

5 Velocity Gearing 

5.1 Velocity Gearing  

Gearing Camming Velocity Gearing

 

 

1)   

 

2)   

 POSITIVE  

 NEGATIVE  

 



5.2  Velocity Gearing  

Gearing GearingOn

GearingOFF  

1) Velocity Gearing On 2 

 
 

53 Velocity Gearing On  

2) Velocity Gearing Off  

 
54 Velocity Gearing Off  

3) Trace  

 



 

55 Velocity Gearing  

Velocity Gearing Default  

 
56  



6 Camming 

6.1 Camming  

Camming Gearing

Gearing Camming Cam

 

Slave value=KS(Master value + Offsetmastervalue)+ Offsetslave value 

KS Cam,  

Camming  

1) Cam  

 

57 Cam  

6.2 Cam  

2) Master Mode / Slave Mode 

Cam Master Mode  Slave Mode
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Cam 0-300 0-100 0-

1000 145mm 450mm 4

1#



450 0 Cam

145 Cam 0

Cam 2# 3#

4#  

ON_MASTER_AND_SLAVE_POSITION 

IMMEDIATELY_AND_SLAVE_POSITION syncPositionSlave

syncPositionSlave

ON_MASTER_AND_SLAVE_POSITION IMMEDIATELY_AND_SLAVE_POSITION

Cam syncPositionSlave  

 

3) Camming Mode 

Camming Cam(Cyclic Camming) Camming(Non-Cyclic 

Camming)  

Camming Camming Cam

Cam Camming  

Camming

Camming Cam

Cam

 

 

4) Cam direction 

 POSITIVE  

 NEGATIVE  

 



6.2  CAM  

 
 

 
59 CAM  

 

  

 0- 50mm 

 1:250  

 1: 0  

 2: 50  

 2: 150  

 

 

 
60   

 
 



    250 250

 

 
 

61  

CAM CAM

 

6.2.1 CAM  

   “Cam”->“ Insert cam CAM “Interpolation 

point table  

62 C

AM 

 

 

“Geom

etry

 

“Interpolation2  

 



 
 

63 CAM Interpolation2  

CAM “Scaling

 

 
 

64 CAM Scaling  

   250 “Draw scaled and offset

CAM  

6.2.2 CAM  

CAM “Cam”->“ Insert cam

CAM “Polynomial OK  



 
65 CAM  

   “Geometry

“Interpolation

 

 
 

66 CAM Interpolation  

 
“VDI Wizard

4 0,0 110,50 110,50 160,50

160,50 260,0 260,0 360,0 4 4

“VDI Wizard “DWELL TO DWELL”->

“Symmetric —> 3

4 “DWELL STATE

 

 



 
 

67 CAM   

 



6.3  Camming  

Gearing  

Cam 6.2  

 
68 CAM   

GEARING GearOn GearingOff CammingOn

CammingOff CammingOn CammingOff : 

 

 
69 CammingOn  

 



 
70 CammingOff  

Camming Cyclic  

Camming Trace  

 
71 Camming  



 
 
SIMOTION CAM  
 
http://www.ad.siemens.com.cn/download/searchResult.aspx?searchText=SIM
OTION+CAM 
 
SIMOTION Technology Objects Synchronous Operation, Cam Function Manual 
 
http://support.automation.siemens.com/CN/view/zh/32817445 
 


