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Rigid-flexible Coupling Dynamics Simulation Analysis of Palletizing Robot

XIONG Chu-liang, HUANG Song—he, ZHU Peng—fei
(Southwest Jiaotong University, Chengdu 610031, China)

ABSTRACT: With a palletizing robot as an example, the paper focused on the method of kinematics and dynamics

simulation analysis of the rigid—flexible coupling palletizing robot system, and the analysis on the impact of the rod elastic

deformation on the motion accuracy of the robot end effector. Matlab/Robotcis toolbox was used to program and perform

kinematics simulation for the palletizing robot, getting the angular displacement curves of the joints. A virtual prototype of

the palletizing robot was created by ADAMS, and dynamics simulation was conducted. Meanwhile, the MNF neutral file

was generated by flexible treatment of the arm rods in Ansys, and was then imported into ADAMS to build the

rigid—flexible coupling model to conduct simulation analysis. As a result, the displacement deviation curve of the robot

end—effector when the palletizing robot moved under loads was drawn and the driving torque of each joint was obtained. In

conclusion, the analysis method of rigid—flexible coupling was more intuitive and accurate to simulate the actual working

condition of the robot, and could improve the accuracy of dynamic response analysis of parts under dynamic loading. Thus,

this could provide a theoretical basis for the optimization design and driver selection of the palletizing robot.
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Fig.2 D—H rod coordinate system
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Tab.1 D-H rod coordinate parameters of the palletizing robot

FKWi al/(° )  a/mm 0/(° ) dfmm ZEEVEM/(C )
® -90 a 0 d, ~180~180
@ 0 @ 90 0 -5~132
® 90 a -90 0 ~120~20
@ 0 0 0 0 ~300~300
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L1=link ([-pi/2 300 0 350 0], 'standard') ;

L.2=link ([0 1280 pi/2 0 0], 'standard') ;

L3=link ([pi/2 1350 —pi/2 0 0], 'standard') ;

L4=link ([0 0 0 0 0], 'standard') ;

r=robot({L1 L2 L3 L4}, 'Manipulator') ;

plot(r);

drivebot(r) ;

m=pi/180;

Q1=[0 —60*m 105*m 0];

02=[0 —64.6479608*m 103.82443871*m 0];

t1=(0:0.01:0.2);
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Fig.3 Kinematic model and end—effector trajectory of the robot
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Fig.4 Generation procedure of the Ansys neutral file
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Fig.6 Displacement curves and deviation of the robot end—effector centroid
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