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Effect of Compound Layer on Residual Stress of Nitrocarburized

Medium Carbon Ferritic-Pearlitic Steel

Keiichiro Kamiya

Synopsis

Gas nitrocarburizing improves bending fatigue strength of steel by rising the surface hardness and adding the compressive
residual stress.In this study, gas nitrocarburizing in which nitriding potential K, and hold time were varied was carried out for
medium carbon steel, and microstructure and residual stress distribution in the steel were investigated.

Results obtained are as follows.

1) In the case of Ky=1.7, the diffusion rule can explain compound layer thickness, hardness distribution, and nitrogen concentration
distribution. However, in the case of Ky=0.4, formation of a compound layer is delayed in the first stage of the treatment, and it

is unable to explain only by the diffusion rule.

2) Residual stress of nitrocarburized medium carbon steel shows the maximum of 600 MPa in compound layer. However, even if
compound layer thicknesses, hardness distributions, and nitrogen concentration distributions are equivalent, the maximum of
compressive residual stress has a difference in the peak value and the peak position according to K, and it is considered that

the structural difference of compound layer has influenced.

3) The maximum compressive residual stress in compound layer can be arranged by the thickness of the compound layer except
porous region. There is also a tendency for the maximum compressive residual stress to rise as intensity fraction of y' in

compound layer increases.
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Table 1. Nitrocarburizing conditions.

Experimental items Conditions
Temperture(K) 873
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Fig. 1. Lehrer diagram.
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Table 2. X-ray condition for residual stress.

Parallel
Method beam method
Charactertistic X-ray CrKa
Filter \Y%
. . . a-Fe 211
Diffraction line e Fe,N 103
a-Fe 156.4

Diffraction angle(deg) e-Fe.N 134 ~ 137
B 3
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Tube current(maA) 30
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Fig. 2. Microstructure of samples.
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Fig. 3. Hardness distribution.
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Fig. 4. N content distribution (a) Ky=1.7, (b) Ky=0.4.
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