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Variable-step double-arc interpolation algorithm
based on cycloid roller female mold matrix

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

Abstract: The machining accuracy of the female mold matrix is a key factor affecting the manufacturing
accuracy of the cycloid diamond roller. In order to improve the machining accuracy of the cycloidal roller
female mold on the CNC (computer numerical control) machine tool, firstly, the basic curve equation of
the cycloidal roller female mold is solved. Then, based on the double arc interpolation method, a
mathematical model of the variable-step double-arc interpolation of the cycloidal roller female mold is
established. The interpolation node data are obtained by using numerical analysis method, and the interpolation
error can be adjusted by controlling the step length expansion. The feasibility of the algorithm is verified by
calculation examples. The results show that the double-arc interpolation error is less than 0.01 pm, which is 75%
lower than the linear interpolation error. By controlling the step length expansion, the number of fitting arc
segments is reduced by 55% under the same tolerance, and the processing efficiency is improved.
Moreover, the machining simulation curve fitted by the interpolation data is smooth and flat, and the tool
path has G1 continuity.
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Fig. 2 Principle of double arc interpolation
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Fig. 3 Double arc coordinate calculation
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Fig. 4 Calculation of interpolation error
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Fig. 5 Flow chart of variable-step-double-arc interpolation algorithm
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Table 1 Comparison of double arc and linear interpolation error

Ak 1 AR /mm A 2 AR /mm FLRAR AR 2Z / pm X A 4 % 22/ nm
(1.932,60.554) (2.033,60.663) 0.894 2.176
(2.033,60.663) (2.019,60.752) 0.510 1.793
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Fig. 6 Comparison of interpolation error curves of equal step angle and telescopic step angle
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