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Effect of Cycle Plasma Nitriding Process on Structure and
Properties of Nitrided Layer of Steel 38CrMoAl

Chen Wei', Wang Lei*’, Fu Yongtao' and Yan Xiang'
(1 Research Institute, Wuhan Iron and Steel ( Group) Co, Wuhan 430080; 2 Zhongye
Jingcheng Co Ltd, Beijing 100000; 3 Wuhan University of Science and Technology, Wuhan 430081)

Abstract Effects of normal nitriding process with 280 Pa at 560 C for 12 h and cycling plasma nitridi: ¢ process with
170 Pa at 560 °C for 3 h then quick cooling to ambient temperature on structure, hardness, gradient of hardness, and wear
resistance of nitrided layer of steel 38CrMoAl (% ; 0. 35 ~0.42C, 1.35 ~ 1. 65Cr, 0.15 ~0.25Mo, 0. 70 ~ 1. 10Al) have
been tested. Results show that the cycling plasma nitriding process is available to decompose g phase at surface laver, led
to favorable nitriding of 4" phase in steel; in the condition of getting same surface hardness of nitrided layer and gradient of
hardness | the nitriding rate by cycle plasma nitriding process is obvious high than that by normal nitriding process, and the

wear resistance of nitrided steel is improved.

Material Index Steel 38CrMoAl, Cycle Plasma Nitriding, Hardness, Wear Resistance
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Table 1 Chemical composition of steel 38CrMoAl / %
C Si Mn Cr Mo Al
0.35 ~ 0.20 ~ 0.30 ~ 1.35 ~ 0.15 ~ 0.70 ~
0.42 0.40 0.60 [.65 0.25 1. 10
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Fig. 1 Structure morphology of nitrided layer of steel 38CrMoAl: normal nitriding for 12 h (a)
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Table 2 Electron microprobe analysis results of white band
and non white band region in nitrided layer /%

Al Si Cr Mn Fe Mo
1.48 0.41 87.55 0.28
0.43 91.37 0.08

1X b, C N
FE4X 5.98 2.89 0.91 0.50
2K 3.57 2.21 0.65 0.38 1.31
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Fig.2 Hardness curves of nitrided layer of steel 38CrMoAl by

normal nitriding for 12 h and by 2, 3 and 4 times of cycle plas-

ma nitriding
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Table 3  Surface hardness and thickness of nitrided layer

of steel 33CrMoAl by normal nitriding process and by cycle

plasma nitriding process
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RIABERE (HY) 926.1 - 926.2 976.6 997. 3
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Fig. 3 Wear abrasion curves of steel 38CrMoAl by normal nitri-
ding for 12 h and by 2 times of cycle plasma nitriding
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