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A Study on the Simulation of Operational Characteristics of
Industrial Robot for Automated Manufacturing System
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{Abstract)

This paper deals with 3D simulation of industrial robot for automated manufacturing
system. In order to evaluate the operational characteristics of the industrial robot
system in the worst case motion scenario, flexible - rigid multibody analysis was
performed. Then, the rigid body dynamics analysis was performed and the results
were compared with the flexible - rigid multibody analysis. Modal analysis was also
performed to confirm the dynamic characteristics of the robot system. In the case of
the flexible-rigid multibody simulation, only the structural members of interest were
modeled as elastic bodies to confirm the stress state. The remaining structural
members were modeled as rigid bodies to reduce computer resources.
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Table 1. The masses materials of each part

Axis Weight(kg) Material
1 278 S45C
2 185 S45C
3-A 102 AL6061
3-S 50 S45C
4 50 S45C
5-A 25 AL6061
5-S 145 S45C
6 35 S45C
Total 870 -
Table 2. Material property (MPa)
Material Elastic Poisson’s Yield
Modulus Ratio strength
Al6062 71 GPa 0.33 280
S45C 200 GPa 0.30 450
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Fig. 1 Finite element model of robot system
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Joint DOF Checker
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Fig. 2 Joint elements for rigid dynamics
analysis
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Fig. 3 Motion scenario
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Fig. 4 Reaction torques of revolute-joints
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Fig. 5 Reaction forces of translational-joints
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Table 3. Natural frequencies for industrial robot

system
et Frequency (Hz)
Prime position Final position

1 31.695 23.125
2 37.239 26.099
3 54.784 54.701
4 80.802 67.889
5 119.74 133.63
6 128.71 139.49
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1st mode shape 2rd mode shape

Fig. 6 Mode shapes for prime position (0 sec)
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Fig. 7 Mode shapes for final position (2.0 sec)
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Fig. 8 Comparison of reaction torque in
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