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Analysis on Leakage of Integral Stirling Cryocooler Seal

LIU Xiang-de, GAN Yu-mei, DUAN Yan-bo, CHI Guo-chun, XUE Ding
(North China Research Institute of Electro-Optics, Beijing 100015, China)

Abstract: The main failure causes of the integral Stirling refrigerator are the contamination of the regenera-
tor, the wear of the moving friction pair, the failure of the bearing, the failure of the drive control circuit and
the leakage of the gas working medium seal. The leakage of the gas working medium seal is the most impor-
tant factor affecting refrigerator reliability. The main factors affecting the sealing performance of refrigerators
are sealing surface machining quality, sealing material and sealing structure. In this paper. the sealing struc-
tures of two typical refrigerators are selected as the research object, and the finite element models of the seal-
ing structures of the refrigerators are established. The simulation results show that the stress distribution of
the center symmetric seal structure is more uniform than that of the axisymmetric structure, which is benefi-
cial to the improvement of the sealing performance of the refrigerator. The results also provide a reference for
the improvement of reliability in the subsequent production process of the refrigerator and the design of the
new refrigerator.
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