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Changes in Materials and Heat Treatment Technologies used
for Automotive Gears
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Abstract

It is said that gear technology was first developed in the era B.C. Automotive
technology made great progress after the Industrial Revolution in 1760s in UK.
Amidst such a historic background, we focused our studies on steel substrates and
heat treatment technology particularly for automotive gears. The improvement of
steel substrates and heat treatment for gears only began in earnest in the mid- 19t
century. Tremendous technical progress was made in these fields as a result of
auto-racing, which began in France in the 19! century. This was the catalyst for
advancements in material science and heat treatment technologies to improve the
performance, strength, and reliability of cars. Military progress and the demand for
resource-saving during the two World Wars also spurred advancements in material
science and heat treatment technologies. Further improvements resulted from the
rapid mass-production facilitated by progress in motorization in 1970’s Japan and the
recent development of super-performance powertrains and ultra-efficient vehicles.

This paper details the technical history of gear design from the perspective of
production engineering, focusing on material composition for practical use and
heat-treatment technologies such as carburization.
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