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Optimization of High Speed Cutting for Hypoid Gears
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Tomobiro Mitsuishi Takeo Bando

A study of the optimization of high-speed cutting conditions for machining the
hypoid gears used in the differential units of automobiles was performed. In the
past, as the tooth-cutting of hypoid gears is very complex, machining conditions
were evaluated by repeatedly testing separate factors and evaluating the condi-
tion of the cutting tool and the cutting accuracy. In this study, we attempted to
break away from the conventional evaluation method by performing parameter
design. An initial evaluation was performed using electric power consumption
and the amount of metal removed as intrinsic functions. However, as the cut-
ting mechanism differs from the mechanism in general machining, a new type
of analysis which can clearly express the machining characteristics was pro-
posed. In this analysis, the mechanism was examined in terms of how the cut-
ting tool and the object to be cut make contact, noting that the cutting load
varies and that cutting is performed intermittently, and these two properties
were reflected in the parameter design. The results demonstrated the effective-
ness of this approach, providing one example of a versatile method that is
applicable not only to gear machining but also to the machining of various cut-
ting tool shapes and various machining mechanisms.
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