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A Study on Friction and Wear Behavior of Low Temperature
Electrolytic Sulphurizing Surface of 0. 45C Steel

Liu Yao', Zhang Hongxia’ and Zhu Yuanzhi'

(1 Material Engineering Department, College of Materials and Metallurgy, Wuhan University of Science and
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Abstract The 10 pm FeS sulphurizing layer forms on surface of 0. 45C steel by low temperature electrolytic sulphuri-
zing process in salt bath of 75% KSCN +25% NaSCN +0. 9% K,Fe(CN), +0. 1% K,Fe(CN), +2. 5% NH,SCN with posi-
tive electrode 0. 45C steel and negative electrode high chromium stainless steel, 1 volt at 190 °C £5 C for 20 min, and its
friction and wear behavior is studied by M-2000 friction and wear test machine, optical microscope, scanning electron mi-
croscope and X-ray diffractometer. Results show that beiter quality FeS sulphurizing layer surface of 0. 45C steel could be
get by low-temperature electrolytic sulphurizing process and the FeS layer can obviously reduce the friction and wear of
0.45C steel; in condition of dry friction the friction factor of sulphurizing surface is 60% of that of non-sulphurizing surface
and in condition of oil lubrication the friction factor of sulphurizing surface is 70% of that of non-sulphurizing surface; and

in definite load range with increasing the load the reducing friction and wear effect of FeS layer increases.
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Table 1 Chemical composition of test 0. 45C steel / %
C Si Mn Cr S P Cu Ni

0.42~ 0.17~ 0.50 ~ < < < = =
0.50 0.37 0.80 0.25 0.035 0.030 0.25 0.30
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Fig.1 Morphology of structure (a) and scanning energy spectrum analysis diagram (b) of sulphurizing layer and matrix; X-ray dif-

fraction diagram of sulphurizing layer (¢), 0.45C steel
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Fig. 2 Morphology of section of sulphurizing layer, 0.45C

steel; (a) x400,optical; (b) x1000,SEM
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Fig.3 Comparison of friction factor between non-sulphurizing
surface (curve 1) and sulphurizing surface (curve 2); (a) dry
fraction; (b) oil lubrication,0. 45C steel
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Table 2 Wearing data of 0. 45C steel and GCr15 high car-
bon chromium bearing steel

KK ARL BUENER BHRERR BiHE s

BH % BTE (nogh) (meg) (meg))
454y THEE  BRfL  61.8233  61.8189  0.0044
50N ki 64.6829  64.6773  0.0056
FrEE Bk 61.7974  61.7763 0.021 1
100 N K#ifk 64.6809 64.6510  0.0299
GCrl5 (%545 Wutgs) 61.4027  61.4015  0.0012
61.4192  61.407 1 0.002 1
61.4230 61.4188  0.004 2
61.3952  61.3875  0.0077
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Fig.4 Grinding trace morphology of non-sulphurizing surface
(a) and sulphurizing surface (b) of 0. 45C steel,SEM x200
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