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Finite Element Analysis and Comparison of Two Types of Combination of
O-ring and Back-up Ring

ZHOU Han ,HUANG Le,XIANG Yu,LI Guoyi, WANG Huan
(Guangzhou Mechanical Engineering Research Institute Co. ,Ltd, Guangzhou 510535, China)

Abstract: The finite element analysis model of the combination of O-ring and back-up ring was
established through the ANSYS software. The rectangular back-up ring and arc back—up ring were studied.
The pressure boundary of O-ring under oil pressure was obtained by the iterative calculation method. The
mechanical properties and sealing characteristics of these two common combinations under different oil
pressure and compression ratio were analyzed and compared. The results showed that under the same oil
pressure and compression ratio, the maximum equivalent stress of O-ring in arc back—up ring combination
was less than that in rectangular back—up ring combination, and the maximum contact pressure was slightly
larger than that of rectangular back—up ring combination. The sealing performance of arc back—up ring
combination had certain advantages under the conditions of high pressure (above 15 MPa ) and low
compression rate (less than 20%) . Reducing the arc radius of the arc back—up ring could reduce the maximum
equivalent stress and increase the maximum contact pressure of the O-ring, but the risk of O-ring damage
increased. So the arc radius of the arc back-up ring should be considered carefully.

Key words: O-ring; back—up ring; finite element analysis; pressure boundary ; equivalent stress; contact

pressure;sealing performance
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