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Effect of Irradiation on the Aging of Rubber

SHAO Mingkun, CHEN Xueyong, TANG Zhen ,JIANG Lang
(AVIC JONHON Optronic Technology Co. ,Ltd,Luoyang 471000, China)

Abstract: Irradiation was one of the main factors causing the degradation of rubber properties in the
fields of nuclear, aerospace, ionizing radiation and other high-energy particle irradiation. The damage
mechanism of irradiation on rubber and the influence of different irradiation particles on rubber properties
were introduced. The property evaluation indexes and the irradiation resistance of several common rubber
were analyzed,and the measures to improve the irradiation resistance of rubber were presented in this paper.
The aging damage of rubber caused by irradiation was mainly due to the breakage of rubber molecular
chains by absorbing a certain amount of irradiation energy, generating a large number of free radicals,
causing degradation reaction at various degrees (and some crosslinking reaction as well) ,which changed the
chemical , mechanical and electrical properties of rubber. The aging effect of different irradiation sources on
rubber varied greatly. At present, no rubber could fully meet the requirements of various working conditions,
so that reasonable performance targets should be selected to evaluate the stability of rubber after irradiation
under actual working conditions. In addition to the selection of irradiation-resistant rubber, the irradiation
resistance of rubber products could be further improved by adding fillers, irradiation-resistant resins or
organic irradiation—resistant agents,to broaden the application scope of rubber products.

Key words: rubber;irradiation; aging ; mechanism;irradiation dose
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