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Factors Influencing the Torsional Stiffness of Inner Parallel
Indexing Cam Mechanism

LIU Mingtao, ZHAI Fengxiao, LI Yanqi, GUO Zhiquan
(College of Mechanical Engineering, Tianjin University of Science & Technology, Tianjin 300222, China)

Abstract: Taking inner parallel indexing cam mechanism as research object, a torsion stiffenss test platform was set up and
the torsion stiffness test was conducted. A 3D transmission structure model of the mechanism with different rotation angles
was constructed according to the structural characteristics of the mechamism. The internal bearing stiffness of the mechanism
was modeled. A finite element analysis model which deals with the nonlinear bearing stiffness and meshing state between the
cam and pins was constructed by using ANSYS. The simulation and experimental results show that the nonlinear bearing
stiffness and meshing state between the cam and pins are the main factors influencing torsional stiffness.
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Fig.1 Sketch of inner displaced indexing cam mechanism
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Fig.2 Modeling of gear transmission
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Fig.3 Three dimensional model of the transmission part
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Fig. 5 Layout of the experiment site
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Fig. 6 Hysteresis curve of torsion-deformation
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Fig. 8 Force analysis of supporting positions of the cam
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Fig. 9 Decomposition force analysis of the cam
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Fig. 10 Force analysis of the split axle
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Fig. 16 Simulation and experimental results
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Fig. 17 Simulation and experimental results in the con-
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