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Fig. 1 The structure of polyimide
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Table 1 Hardness values for the polyimide showing improvements
after He® irradiation treatment

He' energy (MeV) Hardness values(MPa)
0 550.47
i.0 3573.09
1.5 4330.32
2.0 6666.64
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Table 2 Friction data for the wem tests conducted on polimide
under 1N

The maximize depth  The average depth
(pem) {pm)
0 5.3 3.2
1 4 2
1.5 18.8 8.7
2.0 17.1 7.3

He® energy (MeV)

Fig. 3 Wear tests results for polyimide showing the polymer scraps as well as the corresponding stell ball surfaces
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Fig. 4 C,s peak of the unimplanted polyimide
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Fig. 5 Oyg peak of the unimplanted palyimide

Table 3 Analysis for the results of XPS experiment

He"* Areza  Area  Ogspeak

energy  ratio ratic  area ratio

(MeV) O/C NA (0#:1#)

C5 peak area ratio
(OF:L8:24:34:48)

1:1:2:5:2
1:2.39:8.10:17.16:6.75
1:1.46:6.26:15.17:5.46
1:2.13:7.75:19.39:7.55

0 0.72 0.0730 0.25
1.0 0.44 0.0095 0.87
1.5 0.38 0.0316 0.89
2.0 0.36 0.6266 0.86
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MECHANISM OF WEAR RESISTANCE ON ENERGETIC ION
IMPLANTED POLYMER FILMS

ZHU Ming
(Institute of Polymer Scinence and Engineering, Tsinghua University, Beijing 100084 )

TANG Guoyi, LI Yufeng, CHEN Xihua
(Department of Material Scinence and Technology, Tsinghua University , Beijing 100084 )

Abstract  Polyimide (Kapton} was implanted with He' ions at energies of 1MeV, 1.5MeV, 2MeV,
respectively, and its surface hardness and wear resistance were characterized. Results of tests indicated that
hardness values of all implanted specimens increased over those of the unirradiated material , particularly for
specimens implanted at 2MeV . The hardness improved from 0.55GPa for unimplanted Kapton to 6.7GPa,
corresponding to a factor of improvement of about 12. Reciprocating sliding wear tests using a steel ball
counterface yielded significant improvements for the 1MeV energy implantation. A similar wear
improvement was not obtained for the other two energy implantation. It showed that optimum wear
properties did not exist at the highest implantation energy but rather at an intermediate energy. These
improvements in properties are apparently related to the effectiveness of cross-linking. The results of X-ray
photoemission spectroscopy (XPS) proved that after irradiation, the contents of O, N atoms decreased in
the surface and a new three-dimensional covalent bonded structure, mainly constructed by phenyl, was
formed.

Key words Surface hardness, Wear resistance, XPS, Ion implantation, Kapton



