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Stress analysis and structure optimization of
pulse reactor for electromagnetic launch

LI Songcheng, LU Junyong, CHENG Long, ZHU Bofeng
(National Key Laboratory of Science and Technology on Vessel Integrated Power System, Naval University of Engineering, Wuhan 430033, China)
Abstract; Based on the derivation of analytical formulae for electromagnetic force and thermal stress, ANSYS finite-element simulation
software was used to analyze the electromagnetic-temperature-structure coupling of copper skin at the fixed top and bottom end surface. The
distribution of thermal stress and the total stress and strain were obtained. The structure of reactor was further optimized, and the optimum design
of the reactor was determined by taking the structural strength requirements and the temperature requirements into consideration. The credibility of
simulation and design solution was verified by carrying out a test.
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Fig.1 Diagram of picked points on the copper foil
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Fig.2 Stress of copper foil infinitesimal element
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Fig.3 Curve of the excitation current
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Fig.4 Temperature distribution of inner surface at 10 ms
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Fig.5 Thermal-stress distribution of inner surface at 10 ms
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Fig.8 Stress distribution at 4 ms (fixed outer torus)
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