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Structural Evaluations of the Bellows

for a Gas-generator Lox Shut-off Valve
Jaehan Yoo*, Joongyoup Lee**, Soo Yong Lee***, Hyeongtae Lim***

Abstract

The structural analyses and experimental results for the bellows of a gas-generator liquid
oxygen shut-off valve were presented. The bellows experiences axial compression and external
high pressure loadings at cryogenic temperatures. The analyses were performed using EJMA
(Expansion Joint Manufacturing Association) standard and the commercial FE (finite element)
analysis program, Abaqus v6.9, at room and cryogenic temperatures. The spring modulus, the
induced stress and the expected fatigue life of the bellows were compared respectively. The
effects by the contact and the material plasticity on the FE analysis results were also analyzed.
Also, FE analyses related to a burst test were presented.
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