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Abstract

This paper dealt with the effect of the ratios N, to H, gas on the corrosion fatigue failure
behavior of ion-nitrided SM45C steel specimens. The specimens were water cooled after ion-
nitriding at 500°C for 3hrs in 5 Torr, 0.8 N, and 0.5N; atmospheres. As the nitrogen concentration
increases, the higher compressive residual stresses developed in the surface layer and the depth
of nitrided layer increased, which in turn gave rise to increases in fatigue strength and corrosion
fatigue life. In the region less than 1.5x 10° cycles, fatigue failure initiated at the brittle nitrided
case, whereas in the region higher than 1.5x10° cycles crack initiated from the non-metallic
inclusions in the subsurface. The initiation of corrosion fatigue failure was mainly attributed to
pitting of case hardened surface layer.
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Table 1 Chemical composition of SM45C (Wt. %)

C Si Mn P S
0.445 0.207 0.0674 0.04 0.016
Table 2 Mechanical properties of the test specimens
Properties Yield strength Tensile strength Elongation Reduction of area
Symbol (kgf/mm?) (kgf/mm?) (%) %
M 66 87 18.5 40.2
A 71 92 7.8 13.1
B 74 93 6.9 11.3
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