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Analysis of thermal ratchet deformation mechanism for cylindrical structure
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Abstract

In this paper, a case study on the ratcheting of the cylindrical structures with different thickness to analyze the
behavior and mechanism of the thermal ratchet which means inelastic progressive deformation. The temperature
data received from the structural ratchet test for the stainless steel cylindrical shell with outer diameter of
600mm and thickness of 3mm were used as the thermal input for the ratchet analysis. The ratchet deformation
behavior for the five cases of different thickness was analyzed under the axially moving thermal loads. The
analysis results show that the main parameters which affect the deformation feature of the expansion or
contraction are the temperature gradients along the thickness direction as well as the axial direction. It was
investigated that the ratchet deformation feature resulted from the behavior of the residual stresses along the
thickness direction as well as the axial direction, which finally determines the expansion or contraction of the

cylinder under the thermal ratchet load.
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