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Analysis and design of continuously variable transmission

mechanism with non-circular gear

XING Qingkun'"*, LIN Chao'. YU Yongquan'
(1. State Key Laboratory of Mechanical Transmissions , Chongqing University, Chongqing 400044, P. R. China;
2. China North Vehicle Research Institute, Beijing 100072, P. R. China)

Abstract: On the basis of the multi-segment function construction method, the reproduction design of non-
circular gear pairs with preset time-varying transmission ratio is proposed. Combined with the practical
application of non-circular gear pairs in industry, a new continuously variable transmission mechanism with
non-circular gear pair is presented. The influence of basic parameters of non-circular gear on output
transmission ratio is discussed. By using software, such as SolidWorks and Adams, the simulation model of
this continuously variable transmission mechanism is established. The simulation results show that a
variable output speed ratio can be obtained by changing the relative phase angle of non-circular gear pair,
and the influence of the relative phase angle on the output speed ratio is revealed. A non-circular gear pair
experimental platform is built, and the experimental results show that the change trend of the experimental

transmission ratio is consistent with that of the theoretical transmission ratio, with the maximum
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experimental error of 6.8% , demonstrating the feasibility and correctness of the theoretical analysis of this
variable transmission mechanism.

Keywords: continuously variable transmission; non-circular gear; matching design; simulation analysis
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Fig.1 Continuously variable transmission mechanism with non-circular gear pair
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Fig. 2 Simplified model of integration mechanism
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Table 1 Parameters of non-circular gear
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Fig. 3 Transmission ratio of non-circular gear pair with different groups
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Fig. 4 Matching relationship between the non-circular gear groups, rotation angles and working ratio function
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Fig. 5 Relationship between non-circular gear pitch curves and parameters
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Table 2 Relationship between non-circular gear pitch curve and output ratio
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Fig. 6 Model of continuously variable transmission Fig. 7 Motion joints

mechanism with non-circular gear pair
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Fig. 10 Output characteristics of continuously variable transmission mechanism with phase difference 120°
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Fig. 11 Experimental platform of non-circular gear pair
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