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Influence of the Compound-Layer Phase Structure on the Pitting

Resistance of Gas-Nitrided SCM420
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Abstract

The influence of the compound layer phase structure on the pitting life of nitrided SCM420 steel was investigated
using three surface conditions: a ¥-phase compound layer (¥ specimen), an e-phase compound layer (& specimen), and
a compound-layer-free condition. Roller pitting tests were conducted under a maximum Hertzian contact stress of 2.5
GPa. As a result, the 7 specimen exhibited the longest pitting life, followed by the € specimen, and the shortest life was
observed in the compound-layer-free specimen. In both the ¥ and e specimens, cracks penetrating through the com-
pound layer into the diffusion layer to depths exceeding 100 um — nearly perpendicular to the surface — were ob-
served even after 400 cycles. In the € specimen, multiple surface cracks-oriented perpendicular to the circumferential
direction were formed in regular intervals and propagated in a characteristic stepwise pattern by connecting with ad-
jacent cracks. This behavior, along with the final fracture occurring in shallower regions — due to the coalescence of
surface and internal crack compared to the ¥ specimen — is considered a reason contributing to the shorter pitting
life of thee specimen. On the other hand, in the compound-layer-free specimen, several surface cracks of a few mi-
crometers in depth had already formed after 1 x 10° cycles, and pitting occurred after 1.0 to 1.8 x10° cycles through
subsequent crack propagation into the interior. Compared with the y and e specimens, this specimen exhibited signifi-
cantly different wear amounts and crack behaviors, making it difficult to definitively determine the primary factor re-
sponsible for the shorter fatigue life.
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