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Abstract

Parallel robot has the characteristics of high motion accuracy, small cumulative error and large
stiffness. Therefore, it is widely used in aerospace, medical devices, industrial production, food
packaging and other industries. In this paper a 3-RRPaR high-speed grasping parallel robot plat-
form is designed. Firstly, the structure of each component and the connection are determined.
Then, the three-dimensional model of high-speed grasping parallel robot platform is established.
According to the required moment, the driving device of the robot is selected. Through Adams
virtual prototype simulation, its kKinematics and dynamics considering elasticity are analyzed, and
the deformation distribution and direction error of each member are obtained. Finally, the key
parts of the mechanism are simulated by finite element method to ensure the safety and stability
of the mechanism in the process of high-speed movement.
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Figure 1. 3D model of 3-RRPaR high speed grabbing parallel robot platform
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Table 1. Member bar size of robot platform
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Figure 2. Torque change diagram of right branch active arm
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Figure 3. Torque change diagram of left branch active arm
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Table 2. Performance parameters of servo motor
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Figure 4. Angular displacement of active arm
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Figure 5. Angular speed of active arm
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Figure 6. Angular acceleration of active arm
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Figure 7. Deformation distribution map of point a
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Figure 8. Deformation distribution map of point b
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Figure 9. Deformation distribution map of point ¢
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Figure 10. Deformation distribution map of point d
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Figure 11. X-direction position difference
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Figure 12. Y-direction position difference
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Figure 13. Z-direction position difference
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Figure 14. Stress distribution map of active arm
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Figure 15. Deformation distribution map of active arm
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Figure 16. Stress distribution map of slave arm
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Figure 17. Deformation distribution map of slave arm
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Figure 18. Stress distribution map of moving platform
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Figure 19. Deformation distribution map of moving platform
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