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Matching optimization design of U-E metal seal structure

considering flange deformation

WANG Chenwei, YAN Fangqi, LI Zhijun, CHANG Tao, CHEN Jianhua
(X?’an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract Aiming at the seal leakage problem of liquid rocket engine caused by large diameter flange de-
flection, high temperature and high pressure, the flange deformation was analyzed and the specific-pres-
sure of the U-E metal seal was illustrated by employing the Walters method and virtual simulation experi-
ment. Further, the match of main and secondary height of U-E seal was designed. On this basis, the
cross-section of U-E seal was optimized by orthogonal experiment with the obtained flange deformation.
The results show that the seal reduction decreases and the springback increases caused by flange deflec-
tion ; the specific-pressure of present U-E seal is not appropriate and is improved with the method of both
increasing seal compression and the height difference of the main and secondary seal, as well as imple-
menting the structure optimization of seal by orthogonal experiment. The optimized structure is tested and
validated.
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