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Research on sealing mechanisms of 3 -shaped elastic
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Abstract; O -shaped elastic metal seal is suitable for large diameter sealing joint, high pressure
and low temperature environment. It has been successfully used in the L.OX pipeline system of high
pressure staged combustion LOX/kerosene rocket engine. The nonlinear analysis model of 3 -shaped
elastic metal seal in the 100 t staged high-pressure combustion rocket engine was established. By
conducting the nonlinear finite element analysis with ABAQUS 6.10, the variation regularity of
contact area and average contact stress on the four sealing surfaces with pre-tighten load was
captured, and the forming sequence of the sealing surfaces was confirmed. The research result of
sealing mechanism indicates that the excessive axial stiffness of O -shaped ring is the ultimate reason
which causes the assembly difficulty.
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Fig. 1 O-shaped elastic metal seal
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Tab. 2 Variation of contact area and contact stress under influence of medium pressure

T A FEE B FEHTH C FEHTH D
AR /% -29.10 1.91 -0.11 0.97
e S LI L% -45.59 0.11 - -0.89 1.36
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Tab. 3 Variation of contact area and contact stress under influence of medium temperature

T A % B T C FHHE D
Eam AR E R % -42.53 -0.31 -0.25 -0.34
B A AE 5L % -4.17 -4.12 -22.66 -9.38
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