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Structural Optimization of Key Parts of Manipulator
Based on ANSYS Workbench

ZHENG Zhouzhou,ZHANG Sen,ZHANG Yan

(College of Electromechanical Engineering, Qingdao University of Science and Technology , Qingdao, Shandong 266061 , China)

Abstract : To ensure the safety and stability of the manipulator in the process of clamping the workpiece, the key parts of

the sheprical workpiece clamping manipulator was optimized based on ANSYS Workbench. The mechanical jaw was

statically analyzed to determine the optimal thickness of the mechanical claw and verify its strength, stiffness and

reliability. Modal analysis of the drive shaft was carried out, the sixth-order natural frequency and vibration mode of the

transmission shaft were solved to prevent the damage of the part caused by resonance. The results show that the

vulnerable parts of the clamping proocess are accurately evaluated by simulation study, which reveals the law of the

inherent vibration and provides a reference for the design and manufacture of the manipulator.
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Figure 2 Mechanical claw structure
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Figure 3 Transmission shaft structure
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Figure 8 Stress diagram
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Figure 10  Stress distribution of EF path
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Table 2 Natural frequencies and corresponding

mode directions
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Figure 11  Sixth-order natural frequency

corresponds to mode
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