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Analysis of Limit Pressure for Thin Ring Subjected to
Internal Pressure with MY Criterion

ZHANG Shun-hu, JIANG Xing-rui

(Shagang School of Iron and Steel, Soochow University, Suzhou 215021, China)

ABSTRACT: To clarify the ultimate loading capacity of thin ring subjected to internal pressure, the elastic-plastic analysis of
thin ring under internal pressure was first carried out with MY criterion to overcome the difficulty of mathematical solving of
Mises criterion. The stress field in the plastic zone was derived, and an analytical solution of plastic limit load was then deduced.
The dependency relationship between elastic-plastic critical radius and internal pressure was given. And the change rules of
them were analyzed. It was shown in the solution that the plastic limit pressure was a function of yield stress and radius ratio. By
comparing the plastic limit pressure with those obtained based on Tresca and TSS, Tresca criterion provided a lower bound, TSS
provided an upper bound, while the solution of the MY criterion lay between them, and could be taken as the approximation of
Mises solution. The present result has realistic engineering significance in full using of material properties, and further in guid-
ing of the design, material selecting, and safety assessment of thin ring.
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Fig.3 Thin ring under internal pressure
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Fig.4 Relationship between elastic limit load and radius ratio
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Fig.5 Plastic limit pressure depending on yield criteria
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tic-plastic critical radius
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Fig.7 Stress field distribution in plastic zone
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