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Establishment of machinability improvable technique for ultra-precision diamond
turning of steel by surface modification and heat treatment
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In ultra-precision cutting of ferrous materials, diamond tools are subject
to severe wear. The purpose of this study is to obtain a guideline for practical machining by
clarifying the mechanism of tool wear suppression. Based on the microstructure with better
machinability, cutting experiments were conducted by varying the heat treatment conditions before
carburizing and nitriding. In this study, we focused on stainless steels, which are highly effective

in suppressing tool wear by nitriding. The following was found:

Shot peening before gas nitriding destroys the passive layer on the steel surface and increases the
depth of the nitride layer that can be machined.
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