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Analysis of Stiffness Characteristics of New

Six-Degree-of-Freedom Riveting Robot

LIANG Zheng,XU Yong,LU Yeping

(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract; A new walking-type riveting robot based on 6-SPU parallel mechanism was designed to meet the demands of

precision, high efficiency and flexible machining of large, thin-wall and complex curved workpieces in high-end

manufacturing industry. First, a mathematical model of the inverse position of the mechanism was established. Then,

the Jacobian matrix of the mechanism was derived through the spiral theory, the stiffness coefficient of the branch was

also considered. The full stiffness matrix and stiffness model of the mechanism were established. Finally, the

deformation of the moving platform under static load was analyzed and the stiffness distribution of the mechanism and the

influence of related parameters were analyzed at the meantime. The finite element simulation results were compared to

verify the rationality of the stiffness model. The study provides the necessary theoretical basis for the structural

optimization and performance analysis of the automatic riveting robot.
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Figure 1

Schematic diagram of

riveting robot processing
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Figure 2 Mechanism coordinate system
setting and initial configuration
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Table 1  Parallel robot related parameters
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Table 2 Numerical calculation and finite
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