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The Analysis of Wear Phenomena on Added Carbon Content
Gas Atmosphere in Ion-Nitriding

Kyu-Sik Cho

Korea Air Force Academy

Abstract—This paper was focused on the wear characteristics of ion-nitrided metal and with ion-ni-
tride processing, which is basically concerned with the effects of carbon content in workpiece and add-
ed carbon content gas atmosphere on the best wear performance. Increased carbon content in work-
piece increases compound layer thickness, but decreases diffusion layer thickness. On the other hand, a
small optimal amount of carbon content in gas atmosphere increase compound layer thickness as well
as diffusion layer thickness and hardness. Wear tests show that the compound layer of ion-nitrided me-
tal reduces wear rate when the applied wear load is small. However, as the load becomes large, the ex-
istence of compound layer tends to increase wear rate. Compressive residual stress at the compound
layer is the largest at the compound layer, and decreases as the depth from the surface increases. It is
found in the analysis that under small applied load, the critical depth where voids and cracks may be
created and propagated is located at the compound layer, so that the adhesive wear is created and the
existence of compound layer reduces the amount of wear. When the load becomes large, the critical
depth is located below the compound layer and delamination, which may explained by surface de-
formation, crack nucleation and propagation, is created and the existence of compound layer increases
wear rate. For the compound layer, at added carbon contents of 0 percent and 0.5 at. percent, the €
monophase is predominant. But at 0.7 at. percent added carbon, the £ monophase formation tends to
be severely inhibited and r’ and Fe,C polyphase formation becomes dominant. This increased hard &
phase layer was observed to be more beneficial in reducing friction and wear.

Key words—added carbon content, £ monophase, polyphase, delamination.
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