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Study on Irradiation Aging of EPDM for Nuclear Power Plants

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

Abstract: Based on the high irradiation service condition of 1E grade electrical connector in containment
of nuclear power plant,the physical and electrical properties of EPDM for nuclear power plants after heavy
irradiation were studied, the mechanism of irradiation damage was analyzed,and the mathematical model of
irradiation aging of EPDM was established to predict its irradiation aging resistance. The results showed that,
with the increase of irradiation dose,the hardness of EPDM increased slightly and the hardening degree was
less than 10%,the tensile strength decreased and the rate of decline did not exceed 20%,and the elongation
at break decreased significantly. When the cumulative total irradiation dose reached 1. 1 MGy, the elongation
at break decreased by nearly 60%. According to Arenius formula, it was deduced that the logarithm of
the elongation at break of EPDM was linearly correlated with the cumulative total irradiation dose. The
compression permanent deformation rate of uncompressed EPDM sample decreased after irradiation,
indicating that irradiation had a certain effect on improving the compression deformation resistance of EPDM.
With the increase of irradiation dose, the dielectric strength of EPDM increased obviously, the volume
resistivity increased, and the surface resistivity changed little, indicating that irradiation could improve the
electrical insulation performance of EPDM to a certain extent.
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