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Stress Analyses of the Gimbal Bellows for a Lox Pipe

Jachan Yoo*' - Ilyoon Moon* - Soo Yong Lee*

ABSTRACT

The stress analyses of the ‘U’-shaped multi-ply reinforced gimbal bellows under high pressure
and rotational displacement loadings are performed at the room and cryogenic temperatures. The
bellows are used for the Lox pipe line which connects the combustion chamber with the
turbopump of a liquid rocket engine. The distributions of the stress, the strains and the contact
pressures are obtained from the finite element analysis considering the geometric non-linearities of
the contacts between the plies and the material one of the isotropic plasticity. Those are
compared with the stress results from EJMA (Expansion Joint Manufacturing Association)
standard. Also, the effects of the operating temperature and the reinforcing ring on the stresses

are investigated.
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Table 1. Stress Analysis Results using EJMA
Standards (MPa)
Temperature 20 °C -196 °C
Reinforcing | v /0 | with | With
rmg
Opece 378 43 41
O pim,e 98 63 63
O pmb 3600 1636 1636
O Dim.e 2 4 5
9 Dmb 249 427 560
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Fig. 2 Stress and Strain Results for the Bellows
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Fig. 3 Contact Pressure Distributions for the Bellows
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