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Study on Tribological Performance of Ti6AI4V Alloy by Air Plasma Based lon Implantation

FENG Xing—guo, SUN Ming-ren, MA Xin—xin, TANG Guang-ze
(School of Materials Science and Engineering, Harbin Institute of Technology, Harbin 150001)

Abstract: The surface modified layer on Ti6AI4V alloy by air plasma based ion implantation at plused voltages —10kV,
—30kV, —50kV was studied by X—ray photoeletron spectroscopy (XPS).The implantation is up to 0.6x10"ions/cm? does. The
results showed that: The oxide layer is predominantly TiO,, which contains a small TiO. Ti,O3 and TiN between the outmost
layer and metallic substrate. Tribological performance of ion implantation layer was investigated by a ball on disk sliding wear
machine. The results indicated that the coefficient of friction is decreased and the wear resistance is increased with the
increasing of voltage. The sample of air implantation at pulsed voltage —50kV is most remarkable, the friction coefficient is
decreased 3 time as that of the original Ti6Al4V alloy, and the wear volume and wear rate is decreased over an order of
magnitude. Compared to the substrate, the surface hardness of the treated sample also improved significantly.
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Fig.1 Transition of Ti2p spectra along sputtering time for

sample implanted air at 50 kV
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Fig.6 Coefficient of friction to slide time curves of samples

implanted and substrated Ti6AI4V
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Fig.7 Surface profile of wear track of samples implanted
Ti6Al4V and Ti6AI4V substrate
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Table 2 Wear result of implanted Ti6Al4V and Ti6Al4V substrate

W BEEGE AL/ mm O BSEWREE ¢ /mm BERERY, /mm® BRI « /mmENTmT
ARAL 3 0.307 3.629%10° 1.634x 107 2.077 %107
10 kV JERA 0.249 3.131x107 1.143%x 10 1.457x10°
30 kV JEZEA 0.162 1.476x10° 3.506 %107 4.391%x10*
50 kV 3525, 0.282 0.260%x10° 1.075x 107 1.268x10™
50 kV JEEA 0.205 2.048x10° 6.156 %107 7.689x10™
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Fig.8 Wear scar of Ti6Al4V and implanted Ti6Al4V after 5 m sliding distance
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