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Abstract 

 

Visualisation becomes powerful tool in dynamic analysis of engineering application. Attention of the paper is focused 

on technique of visualization of closed-chain manipulators using BondSimVisual. The basic idea of the paper is to 

develop the models of manipulators from two points of view: the dynamic and geometric. The dynamic model is 

developed using a suitable bond graphs modelling and simulation environment (BondSim). To develop 3D model in a 

virtual scene another program the BondSimVisual is used. It is based on VTK visualization pipeline technology. These 

two models interact by two-way IPC (inter process communication) based on the named pipes. Thus, the two models 

appear as a single complex model running on the same or separate computers connected by a LAN. During the 

simulation, the models (the dynamic and visual) exchange the necessary information. The proposed approach is 

illustrated on two examples. 
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cube T0000170 50.000000 40.000000 50.000000 ; 

cube T0000171 50.000000 40.000000 50.000000 ; 

cube T0000172 869.615200 40.000000 50.000000 ; 

cylinder T0000173 diameter 10.000000 resolution 16 length 

34.740000; 

cylinder T0000174 diameter 10.000000 resolution 16 length 

34.740000; 

set Base add T0000170 (shift  x-25 y-20 z -50) 

             T0000171 (shift  x 694.6152 y-20 z-50) 

             T0000172 (shift  x -75 y-60 z-50) 

             T0000173              

             T0000174  (shift x 719.6152 ); 

Set Four_bar_mechanism add Base;   

Render Four_bar_mechanism 

       color 0.91 0 0; 

cube T0000175 220 36.286 34.64 ; 

cylinder T0000176 diameter 10.000000 resolution 16 length 

48.340000; 

Set CrankShaft add T0000175 ( shift x -10 y -18.143) 

                   T0000176 (shift x 200 z 34.64); 

Set Four_bar_mechanism#1 add CrankShaft ; 

Render Four_bar_mechanism#1 

      color 0.0 0.6 0.6 ; 

cube T0000177 920 45.224 43.34; 

Set ConnectingRod add T0000177 (shift x -10 y-22.612 z 

34.62 ); 

Set Four_bar_mechanism#2 add ConnectingRod ; 

Render Four_bar_mechanism#2 

      color 0.0 0.3 0.3 ; 

cube T0000178 539.6152 36.286 34.64; 

cylinder T0000179 diameter 10.000000 resolution 16 length 

48.340000; 

Set Follower add T0000178(shift x-10 y -18.143 ) 

                 T0000179 (shift z 34.64); 

Set Four_bar_mechanism#3 add Follower ; 

Render Four_bar_mechanism#3 

    color 0.8 0.8 0.8 ; 

Probe Point1 Four_bar_mechanism#2(shift x 450) refer 

Four_bar_mechanism; 

!------------- End -------------------------------------------------- 

      Extend Joint 0 Joint 3 (shift x 719.6152 y 20) revolute Z; 

cube T0000172 869.615200 40.000000 50.000000 ; 

set Base0 add T0000172 (shift  x -75 y-60 z-50); 

Set Four_bar_mechanism_M2 add Base0;   

Render Four_bar_mechanism_M2 

       color 0.91 0 0; 
 

cube T0000170 50.000000 40.000000 50.000000 ; 

cube T0000171 50.000000 40.000000 50.000000 ; 
 

cylinder T0000173 diameter 10.000000 resolution 16 length 

34.740000; 
cylinder T0000174 diameter 10.000000 resolution 16 length 

34.740000; 

set Base add T0000170 (shift  x-25 z -50) 
             T0000171 (shift  x 694.6152 z-50) 

             T0000173  (shift y 20)            

             T0000174  (shift x 719.6152 y 20); 
Set Four_bar_mechanism_M2#0 add Base;   

Render Four_bar_mechanism_M2#0 

       color 0.91 0 0; 
 

cube T0000175 220 36.286 34.64 ; 

cylinder T0000176 diameter 10.000000 resolution 16 length 
48.340000; 

Set CrankShaft add T0000175 ( shift x -10 y -18.143) 

                                 T0000176 (shift x 200 z 34.64); 
Set Four_bar_mechanism_M2#1 add CrankShaft ; 

Render Four_bar_mechanism_M2#1 

      color 0.0 0.6 0.6 ; 
 

cube T0000177 920 45.224 43.34; 

 Set ConnectingRod add T0000177 (shift x -10 y-22.612 z 34.62 ); 
Set Four_bar_mechanism_M2#2 add ConnectingRod ; 

Render Four_bar_mechanism_M2#2 

      color 0.0 0.3 0.3 ; 
cube T0000178 539.6152 36.286 34.64; 

cylinder T0000179 diameter 10.000000 resolution 16 length 

48.340000; 
Set Follower add T0000178(shift x-10 y -18.143 ) 

                             T0000179 (shift x 519.6152 z 34.64); 

Set Four_bar_mechanism_M2#3 add Follower ; 
Render Four_bar_mechanism_M2#3 

    color 0.415 0.517 0.572 ; 

 
Probe Point1 Four_bar_mechanism_M2#2(shift x 900) refer 

Four_bar_mechanism_M2; 

!Probe Point1 Four_bar_mechanism_M2#3(shift x 519.6152) refer 
Four_bar_mechanism_M2; 

!------------- End -------------------------------------------------- 

 

8. Appendix B. Script files for visualization of ABB IRB4400 
 

!-------- ABB IRB4400_60 ------------------------------------------ 
Robot ABB_IRB4400_60 (euler -90.0 -90.0 90.0) 

      Joint 0   revolute Z  

      Joint 1  (shift x 200 z 680 ) revolute y  
      Joint 2  (shift z 890) revolute y 

      Joint 3 ( shift x 880 z 150 ) revolute x 

      Joint 4  revolute y 
      Joint 5  revolute x 

      Extend Joint 0 Joint 6 (shift x -100 z 680) revolute y; 

Part IRB4400_60_m2000_rev1_01-1_Body0; 
Part IRB4400_60_m2000_rev1_01-2_Body1; 

Part IRB4400_60_m2000_rev1_01-4_Body1_1; 

Part IRB4400_60_m2000_rev1_01-3_Body2; 
Part IRB4400_60_m2000_rev1_01-8_Body3; 

Part IRB4400_60_m2000_rev1_01-10_Body4; 

Part IRB4400_60_m2000_rev1_01-12_Body5; 
Part IRB4400_60_m2000_rev1_01-13_Body6; 

Part IRB4400_60_m2000_rev1_01-7_Body2_3; 

Set ABB_IRB4400_60 add IRB4400_60_m2000_rev1_01-1_Body0; 
Render ABB_IRB4400_60 

       color 0.89 0.423 0.039; 

Set ABB_IRB4400_60#0 add IRB4400_60_m2000_rev1_01-2_Body1  
                         IRB4400_60_m2000_rev1_01-4_Body1_1; 

Render ABB_IRB4400_60#0 
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