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Research on Bending of Epoxy Plate for Fixing Coils in Electromagnetic Repulsion Mechanism

DONG Runpeng, ZHUANG Jinwu, WU Jin, YUAN Zhifang, HU Xinkai
(College of Electric Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract: In this paper, the electromagnetic field and structural field are coupled in frequency domain based on fi-
nite element method (FEM) to explain the phenomena that epoxy plate which is fixed coils in high-speed electro-
magnetic repulsion mechanism will bend or fracture after passing through high current with high frequency several
times, besides that the influence of relevant structural dimensions on the stress distribution in epoxy plate is dis-
cussed. According to the influence law, the constraint form of coils is improved, and the circular constraint form re-
place the original four corner constraint proposed, in addition the feasibility of adding radial cutting metal plate to
the lower end of epoxy plate is discussed. Finally, two prototypes were designed and the impact test under high cur-
rent and the mechanism withstand test of new constraint form were carried out. The FEM and experimental results
show that the stress distribution in epoxy plate with circular constraint is more uniform compared with corner con-
straint. Moreover, under similar stress distribution, the structural size of the plate with circular constraint is smaller.
Key words: electromagnetic repulsion mechanism; multi - physical field analysis; fixation of repulsion coil;

structural optimization
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Fig. 1 Electromagnetic repulsion mechanism
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Fig. 2 Fixation of coils and epoxy sheets
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Fig.3 Schematic diagram of the model
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Fig. 4 Stress distribution of epoxy plate
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Fig. 5 Current density and von Mises stress of profile B-B
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Fig. 6 Lorentz fore and von Mises stress of profile C—C
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Fig. 7 Stress distribution of epoxy plate with different
side length
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Fig. 8 Stress distribution of profile B-B with different

constraint center distance
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Fig. 9 Stress distribution of C—C profile with increasing

the number of constraints
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Fig. 10 Circumferential fixed constraints
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Fig. 11 Stress distribution with circumference constraint
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Fig. 12 Stress distribution after increasing metal plate
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