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Analysis on the rigid-plastic dynamic response of two-walled pressure vessels
with flat-wound steel ribbons

TIAN Jin-bang'* , ZHAO Long-mao', ZHENG Jin-yang”
(1. Institute o f Applied Mechanics, Taiyuan University of Technology ,
Taiyuan 030024, Shanxi, China;
2. Institute o f Chemical Machinery, Zhejiang University, Hangzhou 310014, Zhejiang, China)

Abstract: The dynamic response of two-walled “long” pressure vessels with flat-wound ribbons sub-
jected to an internal pressure with rectangular shape has been analyzed with the rigid-plastic model.
The models of plastic deformation are given under middle and high loadings, respectively. The formu-
las of the limit pressure, response time and residual displacement of the vessels are proposed. Numer-
ical results show that the static limit pressure of the vessel is less than that of monolithic vessel, the
residual displacement of the vessel is more than that of the inner shell and monolithic ones, and the
shock-resistantance of the vessel is greater than that of monolithic vessel under loading pressure less
than 24. 5 MPa.

Key words: solid mechanics; dynamic response; rigid-plastic model; pressure vessel; flat-wound rib-

bons; residual displacement
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