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Abstract: HV-MLI (high vacuum multi-layer insulation) cryogenic pipes are widely used for LNG transportation and bellow expansion
joints are often used to compensate for the shrinkage deformation of their inner pipes. Bellows undergo internal hydraulic pressure in
such a cryogenic environment, so fracture often occurs on bellows during the actual operation, which leads to the failure of the whole
pipe. In this paper, the basic structure of HV-MLI cryogenic pipes was described and a finite element model was established for bellows.
Then, nonlinear finite element calculation was performed on the stress of bellows in HV-MLI cryogenic pipes which are used to convey
fluids like LNG, LO, or LN,. And besides, the effects of axial displacement load and internal pressure load on bellows were analyzed re-
spectively. And finally, the strength and fatigue life of available bellows were checked in reference to the national standard GB/T 12777-
2008. The following findings were achieved. First, the bellows could meet the requirements of HV-MLI cryogenic pipes. Second, the
equivalent stress is the highest and the inner surface of bellow crest is the dangerous point when LN, is conveyed. In this case, the medi-
um transferring pressure should be reduced appropriately. And third, the meridional stress of bellows induced by the axial displacement
load is far more than the yield limit of the material, and it is the main factor resulting in the fatigue damage of bellows, so it is necessary
to control its value strictly when pipes are designed and used.
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