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A Backlash Design Method for Crown Gear Coupling

GUAN Yabin, YANG Xiaohui, FANG Zongde, XIANG Long, CHEN Guoding

(School of Mechanical Engineering, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: To make crown gear coupling work properly under the limit misalignment angle, a
quick and accurate strategy for the backlash amount is proposed. The hub tooth surface is
generated by continuous modification for tooth profile along the tooth width direction, and the
sleeve tooth surface is processed by a shaping cutter. Then the assembling relationship of the
crown gear coupling under misalignment angle is established by the spatial coordinate transform
three-dimensional finite element analysis model is thus established. Following tooth contact
analysis, the clearance between adjacent teeth of hub and sleeve without considering backlash is
determined and the formula for the minimum circumferential backlash of crown gear coupling is
achieved. Taking a crown gear coupling as an example, the locations of minimum clearance
between adjacent teeth and the minimum clearance distribution gathered by the proposed strategy
are compared with the results obtained by Alfares’s method and finite element analysis. The
results indicate that the tooth surfaces between adjacent teeth interfere with each other, amount
of the minimum clearance design increases with the increasing misalignment angle, the position of
the minimum clearance design is located in the pure tilted area, and the accuracy is much higher
than that from Alfares.

Keywords: crown gear coupling; backlash; angular misalignment; position of minimum clear-

ance; finite element analysis
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