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Steady-State Creep Stress Calculation of Thick-Walled Cylinder

under Non-Uniform Load

WANG Jianmei, MIAO Kejun, XU Junliang, LI Pu
(Heavy Machinery Engineering Research Center of Ministry of Education, Taiyuan University of

Science and Technology, Taiyuan 030024, China)

Abstract: Based on the basic theory of steady-state creep under multi-dimensional stress state, a
steady-state creep stress calculation formula of thick-walled cylinder with fixed outer boundary
was derived by the stress-function method under non-uniform internal pressure. The creep stress
and stress distribution of several kinds of thick-walled cylinder were analyzed, which showed that
the maximal creep stress occurred in the area with the largest stress on the inner boundary of the
thick-walled cylinders, increased first and then decreased with the wall thickness, and the largest
creep stress was produced when the ratio of outer diameter to internal diameter is 1.58.
According to the formula, the steady-state creep stress of oil-film bearing bushing subject to a
non-uniform oil-film pressure was analyzed, and the creep process was simulated by using the
finite element software in ANSYS, where the creep parameters were obtained based on creep
tensile test. Calculation results of the above two methods were analyzed, and the results obtained
by the proposed method were coincident well with those by finite element method. This research

may provide a theoretical guidance for the structural design of thick-walled cylinders and the
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analytical calculation of multi-dimensional creep stress.

Keywords: thick-walled cylinder; steady-state creep stress; non-uniform load; creep test; Norton

constitutive equation; finite element method; oil-film bearing bushing
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