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Effect of ion implantation on the wea r-resistance of ultra high[l molecular weight polyethylene

ZHU Fuyingd CHEN Jingshengd PAN Haochang[d CAO Jiangingl] ZHU Dezhangd XU Hongjie
(Shanghai Institute of Nuclear Research, the Chinese Ac ademy of Sciences, Shanghai 20180001 )CAl

Qingd SHEN Jinge nJ CHEN Lihuall HE Zhengrui
(Shanghai Secondary Medical Univers ity, Shanghai 200025)

Abstract[] The surfa ce modification was studied for the ultra high molecular weight polyethyle ne
(UHMWPE) samples implanted by 80keV N,* and CaHg™ ions with various doses . Elastic recoil detection

(ERD) was used to measure the hydrogen profiles in the samples. The KyowA's DF-PM reciprocating tester
was used to measur e the wear quantity of the samples before and after implantation. The resu Its show that a
hydrogen deficient surface layer has formed after implanta tion and the wear-resistance of the samples after
implantation has been im proved. The mechanism of the UHMWPE surface modification was discussed.
Key wordst lon implantation, Polyethylene, ERD, Wear[]
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Table 1 The wear quantity from the 80keV C3Hg* implanted samples with different dose

D/ionscm=2 |0 O O Wear quantity/mm3 |0 O O Wear resistance

0 1.9x 10-2 1
1x 1014 4.0x 104 47.5
5x 1014 8.0x 10-4 23.8
1x 1015 6.8x 10-3 2.8

5x 1015 2.2x 10-3 8.6
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Fig.10 ERD spectra from 80keV N,* implanted samples with different dose
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Fig.20 ERD sp ectra from 80keV C3;Hg* implanted samples with different dose
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