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Dynamic response analysis of heterogeneous hollow
cylinders under magnetothermal shock

WU Huiyang, ZHAN Chunxiao, WANG Meiqin, WU Zhigen
(School of Civil and Hydraulic Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract; Based on the equation of motion and stress-displacement relation for the axisymmetric plane-
strain problem, the dynamic response analysis for the hollow cylinder with material properties chan-
ging along the radial direction arbitrarily under thermal shock and axial magnetic shock is carried out,
by means of the state space technology and Newmark method. The semi-analytical solution of dis-
placement and stress varying with time is obtained. Through the analyses of a homogeneous hollow
cylinder, a double-layered cylinder combined by two homogeneous layers, and a double-layered cylin-
der by a homogeneous layer and a functionally graded material(FGM) layer, the correctness and effec-
tiveness of the solution in this paper are examined. The numerical results show that the proper delay
of thermal shock time may sharply reduce the oscillation amplitude of the dynamic stress in double-
layered homogeneous cylinders under magnetothermal shock; by replacing the inner layer with an
FGM and selecting an appropriate gradient distribution factor, the peak value of the dynamic stress
decreases effectively in the cylinder. The research results can provide theoretical reference for the
strength evaluation and optimization design of heterogeneous hollow cylinders subjected to magneto-
thermal shock.
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