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ABSTRACT: Aiming to solve the problem that the life of metal sealing ring is difficult to predict, this paper proposed a fatigue
simulation method to predict the service life of metal sealing ring effectively based on the failure mechanism of metal sealing
ring. The metal sealing ring installation process and its service process were simulated by the finite element simulation method
to obtain the stress distribution of the metal sealing ring in the service process, and then a fatigue simulation on the service life
of the metal sealing ring was conducted based on the Conffin-Manson fatigue model. Lastly, the simulation result was verified

by an accelerated life experiment. The simulation results show that the service life of the metal sealing ring obtained from the
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fatigue simulation is 26,915 temperature cycles, and the accelerated life experimental results is 28,401 temperature cycles, and

the simulation error is only 5.23%. Therefore, it can be concluded that the constructed installation process and fatigue simulation

models are consistent with the actual situation.
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Fig.1 Finite element simulation steps of metal sealing ring
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Fig.2 Simulation model settings of the metal sealing ring installation process
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Fig.3 Thermal fatigue simulation model settings of the metal

sealing ring
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Fig.4 Cloud chart of the stress distribution after the installa-

tion of metal sealing ring
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Fig.5 Deformation distribution curve of the upper surface of

metal sealing ring

K6 4w B 2 A 5 L (I 45

Fig.6 Measurement result of thickness value after the instal-
lation of metal sealing ring
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Fig.8 Cloud chart of stress distribution of the metal sealing ring under different temperature loads



Bisk 2 TREBEESE kTR R B SR SO B 1) 51 o <5 o 8 Pl 57 A () L < 125-

x2 BEBENNTHGHE

Tab.2 Life data under different differential temperature stresses
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