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Development of High-strength Nitriding Steel for Next-generation Gears
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Abstract

In the automotive industry, the advancement of power electrification is expected to continue.
However, essential gear components such as reduction gears and differentials remain necessary for
e-Axles, just as they are for conventional gasoline vehicles. These components must achieve high
strength for compact and lightweight designs while also reducing CO, emissions during manufac-
turing to minimize environmental impact. Nitriding, a surface hardening heat treatment, offers
advantages over the widely used carburizing process, such as lower thermal distortion and higher
dimensional accuracy, which enables the simplification or omission of post-processing grinding.
However, nitrided components tend to exhibit lower fatigue strength. Therefore, this study pres-
ents research and development efforts aimed at improving the strength of nitrided components to
expand their applicability in gear manufacturing.
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(a) Fe-C binary alloy system (b) Fe-N binary alloy system

(a) Fe-C &£V (b) Fe-N ZtRETEIAEER (Thermo-
Calc2020, SSOL ver.5)

Calculated phase diagrams (a) Fe-C and (b) Fe-N binary
alloy system (Thermo-Calc2020, SSOL ver.5)
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(a) Fe-N binary alloy system (b) Fe-0.2%C-N ternary alloy system

(a) Fe-N ZtHR$H LU (b) Fe-02%C-N =tRETE
Lehrer ##X (Thermo-Calc2020, TCFe ver.10)
Calculated Lehrer diagrams (a) Fe-N binary, (b) Fe-0.2%C-
N ternary (Thermo-Calc2020, TCFe ver.10)
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Microstructure of surface layer
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