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Research on Forming Processes and Mechanical Performance of
Large-diameter Stainless Steel Bellows

LiJinquan Tian Xin Wu Yichuan Wang Shuo Wang Wei
(Capital Aerospace Machinery Co., Ltd., Beijing 100076)

Abstract: To meet the application requirement of pipes in the pressurization and delivering system of the heavy-lift
launch vehicle, the forming processes of large-diameter stainless steel bellows were conducted in this paper. The precise
forming technology of double-layer large-diameter stainless steel bellows with an inner diameter ®#470mm and a
single-layer thickness 1.3mm was broken through. Meanwhile, both the forming precision and its mechanical
performance could meet the service conditions of the heavy-lift launch vehicle. As for the large-diameter stainless steel
bellow, the hydraulic strength test of 2.25MPa and the gas leakage test of 1.5MPa were carried out respectively with a
pressure-holding time 5min, and there was no instability or leakage phenomenon. The cold-impingement testing at
cryogenic temperature was also carried out through the liquid nitrogen immersion, there was no abnormal phenomena
such as cracking and deformation found on the bellow. The mechanical stiffness of the bellow was also tested through a
compression process of 10mm, the mechanical stiffness value reached 630N/mm. The displacement fatigue test was
carried out under the condition of an inner hydraulic pressure 1.5MPa and a tensile displacement 60mm. There was no
instability after a test of 300 cycles and also no leakage during the gas leakage test, and the plane instability began to
appear on the end wave when the bellow was ultimately stretched to an elongation of 120mm.
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