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Fig.2 The surface morphology of epoxy resin adhesive: (a) Before irradiation; (b) After irradiation
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Fig.3 The surface morphology of acrylic resin adhesive: (a) Before irradiation; (b) After irradiation
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Fig.4 The FT-IR spectra of silicone rubber adhesive before
and after irradiation
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Fig.5 The FT-IR spectra of epoxy resin adhesive before and
after irradiation
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Fig.6 The FT-IR spectra of acrylic resin adhesive before and
after irradiation
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Fig.7 The TGA spectra of silicone rubber adhesive before and
after irradiation
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Fig.8 The TGA spectra of epoxy resin adhesive before and
after irradiation
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Fig.9 The TGA spectra of acrylic resin adhesive before and
after irradiation
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Table 1 The mechanical performance parameters of polymers before and after irradiation

Types Hardness (Shore A) Tensile Strength / MPa Elongation £,/ %
Before After Before After Before After
irradiation irradiation irradiation irradiation irradiation irradiation
Silicone rubber adhesive 51 48 4.65 220 250
Acrylic resin adhesive 80 81 5.82 7.3 7.5
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Effects of “Co y-rays irradiation on the structure and properties of polymers

used in fiber optic gyroscope

CHEN Jun WANG Wei LI Jing
(Beijing Aerospace Times Optical-electronic Co. Ltd., Beijing 100091, China)

ABSTRACT In order to prove references for the design and screening of nonmetallic materials used in fiber optic gy-
roscope, the effects of “°Co y-rays irradiation on the performance of nonmetallic materials used in fiber optic gyroscope
was investigated. The change of surface morphology, molecular structure and mechanical properties were analyzed by
SEM, FT-IR, TGA and mechanical property test, and the aging mechanism properties of polymer caused by irradiation
were analyzed. The results indicate that after 1000 Gy(Si) ®Co y-rays irradiation, the morphology of all polymers are al-
most unchanged, but according to the FT-IR, TGA and mechanical properties test, the degradation reaction occurred in
main-chain and side-chain of silicone rubber, and the crosslinking process occurred in the principal chain of epoxy resin
adhesive. However, there is only little change for the properties of acrylate resin coating adhesive.

KEYWORDS Space environment, Fiber optic gyroscope, Nonmetallic materials, ®’Co y-rays irradiation, Radiation re-
sistance, Property degradation
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