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Surface modification process and mechanism of 9Cr18 bearing
steel using nitrogen plasma immersion ion implantation

ZENG Zhao-ming' , Tang Bao-yin', Wang Xiao-feng' , Wang ‘Song—yanl , Paul K. Chu’

(1 . National Key Laboratory of Advanced Welding Production Technology, Harbin Institute of Technology, Harbin 150001, China;
2 . Dept. of Physics and Materials Science, City University of Hong Kong, Hong Kong, China)

Abstract: Different nitrogen plasma immersion ion implantation process of 9Crl8 bearing steel are conducted. It is
found that nitrogen ion implantion under different conditions can significantly enhance the microhardness, and improve
the wear and corrosion properties of 9Cr18 steel. Experimental analysis has shown that the nitride phases formed in

surface layer during PIII treatment play an important role in improving the surface properties of 9Cr18 steel.
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Table 1 Chemical composition of 9Cr18 steel

c Si Mn P S Cr Fe

0.96 0.8
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Table 2 Experimental parameters of samples

RHHES 0 1 2 3 4
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i QN T - 30 30 30 30
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Table 3 Microhardness, cut - through cycle number
and wear track width of samples
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Fig.1 Friction curves of samples
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Fig.2 Hemental distribution of samples measured by AES
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Fig.3 Nitrogen XPS spectrum of sample 1
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Fig.4 Anode polarization curves of each sample in
0. 1M NaCl solution
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