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Development of Nitriding Technology by Optimizing Steel Composition and Process Conditions
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Abstract

Hardness of nitrocarburized S40C and SCr420 was measured to investigate the effects of pre-
treatments on hardening ability of nitrocarburizing. The hardness of the diffusion layer in S40C
with normalizing was lower than that without normalizing. In the case of SCr420, normalizing did
not affect hardness of the diffusion layer. The observation with transmission electron microscopy
suggested clustering of ”-Fe, N, contributes to lower hardness of the diffusion layer in normalized
S40C. Quenching-and-tempering and low-temperature annealing caused a decrease in hardness
of diffusion layer in SCr420. This decrease in hardness was caused by a decrease in amount of Cr

dissolved into matrix.
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(a) S40C FEFE, (b) S40C B 5 L, (c) SCr420 FEE, (d) SCr420 B 5 L
Optical micrographs of the cross sections of the nitrocarburized surface in (a) Non-pretreated S40C, (b) S40C normalized at
1373K, (c) Non-pretreated SCr420 and (d) SCr420 normalized at 1 123K
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Effect of normalizing followed by nitrocarburizing on a
hardness profile of the diffusion layers (S40C)
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Effect of normalizing followed by nitrocarburizing on a
hardness profile of the diffusion layer (SCr420)
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TEM images taken in diffusion layer of the nitrocarburized S40C
(a) Bright field image of the non-pretreated specimen, (b) Dark field image of the non-pretreated specimen, (c) Bright field
image of the normalized specimen, (d) Dark field image of the normalized specimen
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TEM images taken in diffusion layer of the nitrocarburized SCr420
(a) Bright field image of the non-pretreated specimen, (b) Dark field image of the non-pretreated specimen, (c) Bright field
image of the normalized specimen, (d) Dark field image of the normalized specimen
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Schematics of behavior of a” precipitation during oil
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Effects of quenching-and-tempering and low-temperature

annealing followed by nitrocarburizing on hardness profiles

of the diffusion layers in S40C
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Effects of quenching-and-tempering and low-temperature

annealing followed by nitrocarburizing on hardness profiles

of the diffusion layers in SCr420
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Optical micrographs of cross sections of the core matrix
(a) Forged at 1523K, (b) Forged at 1413K, (c) Forged at

1293K
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Effect of forging temperature on hardness profiles of the
diffusion layers
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