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Fig 2 X-ray diffraction pattern of treated

and untreated samples
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Fig 3 Variations in the friction coefficients
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Fig 5 SEM morphologies of wear tracks of treated

and untreated samples
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Tribological Behavior of the Modified Layers of AISI304 Stainless
Steel Implanted with Low-voltage Plasma-source lon Implantation

TIAN Xiu-bo'?, TANG Bao-yin"'?, CHU PAUL K?*
(1. State Key Laboratory of Advanced Welding Production & Technology,
Harbin Institute of Technology, Harbin 150001, China;
2. Department of Physics & Materials Science, City University of Hong Kong, Hong Kong, China)

Abstract: AISI304 stainless steel samples were treated with nitrogen ions by high-frequency low-voltage
plasma immersion ion implantation (HLPIII) technique. The friction and wear behaviors of the modified
layers on the steel surface were examined on a pin-on-disc test rig.. The phase composition, depth profile of
N, and the wear mechanisms of the modified layers were investigated by means of X-ray diffraction (XRD),
Auger electron spectroscopy (AES), and scanning clectron microscopy (SEM). As the results, HLPIII
treatment substantially improves the friction and wear behaviors of AISI304 steel and such an improvement is
greatly dependent on the treatment temperaturc. The modified layer on the steel surface treated at 400 C is
considerably thicker than that at 300 ‘C. The thicker modified layer containing expanded anstenite phase in
near-surface area accounts for the increase in the load-bearing capacity of the materials and leads to change in
the friction modes. Hence the friction coefficient is considerably decreased and the wear-resistance increased
by a factor of 2-10 for the sample treated at 400 C.

Key words: high-frequency low-voltage plasma immersion ion implantation; AISI304 steel; tribological
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