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Abstract: An inverse calculation method of correction parameters for machine settings based on
the design for 65 is proposed to focus on the problem that the coupling among parameters for
machine settings is difficult to control in the process of correction for spiral bevel gears and the
resulting correction parameters have no practical significance. The method considers the
coordination optimization between the precise tooth surface geometry and the tooth contact
performance, and establishes a multi-objective optimization (MOQO) model of collaborative
manufacturing considering both geometric and physical performance for spiral bevel gears. The
sensitivity coefficient of the tooth surface error at contact points to the machining settings is
calculated, and then the sensitivity coefficient is used to obtain inverse corrections for the
machining parameters that have great influence on the tooth surface error. Finally, the inverse
corrections for machining parameters are used to obtain the loaded tooth contact performance

through the loaded tooth contact analysis (LTCA), and the influence of unnecessary coupling
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among machine settings on the tooth contact performance is reduced. The calculation results and

a comparison with the correction method of machine tool settings without considering the

sensitivity coefficient show that both the maximum value and the minimum value of the ease-off

obtained by the proposed method are reduced by at least 2 pm, and the loaded tooth contact

performance items meet given requirements, which verifies the reliability and practicability of the

proposed method.

Keywords: spiral bevel gears; collaborative manufacturing; multi-objective modification

optimization
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