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Geometric error analysis of the special

boring machine for RV cycloid gears

CHEN Jiahao s CHEN Yonghong s XIAO Xiang, CHEN Bingkui
(State Key Laboratory of Mechanical Transmissions , Chongging University, Chongqing 400044, P. R. China)

Abstract: Common cycloid-gear boring equipment has the problems of low efficiency and low precision. In
this paper, a special boring machine for the cycloid-gear coordinate hole is proposed and its overall structure
is designed. To improve the machining precision of the special boring machine, it is necessary to understand
the effects of geometric error elements on the precision of the special boring machine and control the major
elements that have the largest effect. The geometric error elements of the special boring machine are
analyzed. Based on the multi-body system theory and homogeneous coordinate transformation, the
geometric error model of the special boring machine is established. The correctness of the error model is
verified by comparing the calculation results of the model with those of the triangulation method. The
sensitivity equation of each geometric error element is established by the sensitivity analysis method, and
the sensitivity coefficient of each geometric error element is determined through normalization processing.

The geometric error element that has the greatest impact on the machining accuracy of the special machine
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is obtained. Based on the sensitivity analysis results, the key components of the special boring machine are
selected.

Keywords: RV reducer; special boring machine; geometric error; sensitivity analysis
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Fig. 1 Structure of the special boring machine for cycloid wheel
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Fig. 2 Diagram of the special boring machine
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Fig. 3 Geometric error element analysis of the special boring machine
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Table 1 Geometric error elements of special boring machine
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Fig. 4 Schematic diagram of coordinate transformation
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Table 2 Static transformation matrix for special boring machine
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Table 3 Motion transformation matrix for special boring machine
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Table 4 Comprehensive transformation matrix for the special boring machine
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Fig. 5 The position relation of cycloid gear processing points
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Table 5 Related parameters of cycloid wheel
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Table 6 Error comparison of the two methods
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Fig. 8 Analysis of sensitivity coefficient of X-axis error elements
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Fig. 9 Analysis of sensitivity coefficient of Y-axis error elements
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Fig. 10 Analysis of sensitivity coefficient of error elements
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