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Development of High-strength Nitriding Steel for Gear
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Abstract

A transmission gear is required high fatigue strength and low heat-treatment distortion for high
performance. Authors focused on the gas-nitrinding process that was carried out at lower than
martensitic transformation temperature and could suppress distortion and developed high strength
steel designated for nitrided gears. High surface hardness and deep case depth was achieved by
optimizing the amount of Cr and V in low carbon steel. The results of rotary bending and the roller
pitting fatigue tests showed fatigue strength of developed steel was the equal to or higher than
conventional carburized steel. Observation by transmission electron microscopy showed fine
carbonitrides including both Cr and V precipitated at the nitride layer of developed steel. It was
suggested that these precipitates contribute to optimal hardness profile and remarkable fatigue
properties.
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(Turning condition)

Tool : Sumitomo Electric Industries DNMG150412-GU(AC520U)
Lubricat : Soluble

Speed : 250m/min, Feed : 0.4mm/rev, Depth of cut : 1.5mm
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Nitrogen concentration profiles at the nitrided layers of
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Influence of alloying element on surface after nitriding
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