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Improving quality in heat treatment and machining technology

PR EEC @ EKe GDH B NE ke

Shinji Nishino Tatsuo Aiba Tomoaki Kondo Taiga Murata

c¥ FIs I A Mk EE Vcik  F#ahi*

Toshiaki Sano Shobei Fujii Yukibiko Takai Kosuke Sato

The transmission systems of automobile powertrains involve many gears. The
gear production process involves multiple subsystem processes, including forg-
ing for flow shaping, machining for gear cutting, heat treatment to ensure hard-
ness, and hard turning to finish the tooth profile. Here we describe a problem
that arose when the heat treatment process for the gears in an actuating device
was changed from the conventional gas carburizing method to a new vacuum
carburizing method. The problem was that the tool life in the hard turning
process was shortened. This problem was dealt with in a parameter design
scheme for overall optimization of heat treatment and machining processes at
multiple locations. A mixed team of heat treatment and machining engineers
used fault tree analysis (FTA) to increase their knowledge and promote their
activities. By optimizing the conditions for each process, they were able to find
conditions that promised to extend tool life. In a verification trial conducted on
a mass production line, these conditions reduced tool costs and reduced labor
costs by reducing the number of tool changes.
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