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Table 1 The chemical composition of 316SS(wt%;)

C Mn Si P S Cr Ni Mo Fe

0.070 1.460 0.720 0.025 0.050 17.350 12.410 2.260  Remainder
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Fig. | Friction coefficient of 316SS versus number Fig. 2 Wear behaviour of 316SS before and after Al~
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Fig. 4 The polarization curves of 316SS before and after Al* implantation
1. Unimplantation, 2. Al* implantation.
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Table 2 Electrochemical parameters of 316SS in H,SO, solution

Ecorrosion Leorrosion Corrosion rate
$16SS sample (mV) (A/em?) (MPY)
Unimplantation 537 4.00x 108 2.0
Al* implantation 199 1.86X 1079 8.2x107°?
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Fig. 5 AES profile of 316SS aflter Al implantation
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Study on the Surface Modification of 3716 Stainless steel
by Al lon Implantation

Wang Tianmin Jin Caixia Gao Meizhen Shi Ji
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(Laboratory of Solid Lubrication
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Abstract The ions of Al with 60keV were implanted into 316 stainless steel (3116SS) by the
dose of 4 X 10" ions/cm?. Microhardness, friction, wear and electrochemical properties have been
studied before and after Alt implantation. The mechanism of surface modification was discussed. It
was found that, after Al* implantation, the microhardness of 316SS was imcreased by 43. 7% ; the
friction coefficient was decreased by 50%;; the wear resistance was increased apparently; the
corrosion density and the corrosion rate of 316SS were decreased by three orders of magnitude and
nine orders of magnitude, respectively. The result of microanalysis showed that Al existed mainly
in austenitic structure as substitutions. Many substitutional defects and vacancies existing in
modified layer made great lattice deformation, and this improved the solid solution hardening.

Forthermore, the affinity of aluminium for oxygen is strong, the oxide film was easily formed on
the surface of 316SS. In addition, Al* implantation had the advantages of forming and recovering
the oxide films during the wear processes. The wear mechanism of 316SS was changed from
adhesive wear to oxidative wear after Al™ implantation.

Key words ion implantation, 316 stainless steel, surface modification, electrochemical

corrosion, adhesive wear, oxidative wear



