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Fig. 1 Surface morphology of silicone rubber before and after proton
radiation

a) Before proton radiation,b) E = 150 kev, ® = 10" em™%,¢) E =
150 keV, ® ="10" cm ™2
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Table 1 Effect of proton radiation with various fluences on mechanical

properties of silicone rubber

Fluence Hardness Tensile strength Elongation at
(em2) (Hy) {MPa) break( % )
0 70 6.6 70
0% " 6.8 63
10 69 4.8 70
5x 10% 68 3.8 73
10% 66 3.2 76
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Fig. 2 Dynamic mechanical analysis curves of silicone rubber after
proton radiation with various fluences

A) Dynamic storage modulus; B) Loes angle tangent
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Table 2 Effect of proton radiation with various fluences on T'; of silicone

mubber
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104 -121.3
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Fig. 3 Change in absorption bands of Si—0 band and —CH; group
of the silicone rubber under proton radiation
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Fig. 4 The mass loss of silicone rubber after proton irradiation with

various fluences
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Fig. 5 Mass spectra of atmosphere in the sample chamber before and after proten irradiation
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Fig. 6 Damage mechanism of silicone rubber reinforced with MQ-type silicone resin under proton irradiation
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DAMAGE AND MECHANISM OF METHYL SILICONE RUBBER REINFORCED
WITH SILICONE RESIN UNDER PROTON IRRADIATION

DI Mingwei' , JIN Xiaoou®, HE Shiyu', LI Ruigi', YANG Dezhuang'
(" Harbin Instinute of Technology, Harbin 150001) (* School of Architecture and Engineering , Heilongfiang University, Harbin  150080)

Abstract The damage effect of methyl silicone rubber reinforced with MQ-type silicone resin which composed of
mono-functional silicon-oxygen unit and tetra-functional silicon-oxygen unit under 150 keV proton radiation was
studied using space combined radiation simulator. The experimental results show that there were aging cracks
appearing on the surface of the rubber after irradiation. With a lower irradiation fluence { < 10™ em™* ), the hardness
and tensile strength of the rubber increase; the elongation at break decreases; the storage modulus at lower
temperatures increases; the glass-transition temperature moves to higher temperature band, the Si—O content
increases; the main damage of the silicone rubber is caused by the crosslinking effect. While with a higher
itradiation fluence ( > 10" cm™?),the hardness and tensile strength of the rubber decrease, the elongation at break
increases, the storage modulus at lower temperatures decreases, the glass-transition temperature moves fo lower
temperature band, the Si—0O content decreases, the main damage of the silicone rubber is caused by the degradation
effect. A mass loss of the silicone rubber can be caused by the proton irradiation because the volatile substances
generated by the degradation of silicone rubber subjected to proton irradiation can be extracted in the high vacuum
environment .

Key words Methyl silicone rubber, MQ-type silicone resin, Proton irradiation, Damage, Mechanism



