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Profile Design of Formed-Grinding Wheel Based on
the Simpson Numerical Differential Method

Huang Shuaike. Wang Zhanzhong, Kong Dexun, Dong Wenjie

(School of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract; With the improvement of the machining precision of the screw rotor, the accuracy of profile design
of the formed-grinding wheel used for grinding the screw rotor becomes higher and higher. In order to solve this
problem, based on the rotor profile data, the profile of formed-grinding wheel was solved with the Simpson nu-
merical differentiation method, combined with the cumulative chord parameter cubic curve method and the new-
ton iteration method in this paper. Then, the profile of formed-grinding wheel calculated with Simpson numeri-
cal differentiation method was compared with that calculated with method of local cubic B-spline fitting, and the
results showed that the former was more accurate. At the end, the method of mean absolute deviation and the
method of mean absolute percentage error were used to analyze the errors of the profile of formed-grinding wheel
designed with the method of local cubic B-spline fitting and the Simpson numerical differential method respec-
tively, the results show that the error of formed-grinding wheel calculated with Simpson numerical differential
method is smaller than that calculated with the method of local cubic B-spline fitting, so it is feasible to solve the
profile of formed-grinding wheel with Simpson numerical differential method.

Key words: profile design of formed-grinding wheel; Simpson numerical differential method; cumulative

chord length parameter cubic curve method; method of local cubic B-spline fitting



