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Multi—Physics Coupling Simulation Study of Filament-Wrapped

Barrel in Electromagnetic Railgun
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Abstract: To investigate the performance of the launching device during electromagnetic launch, this study analyzes the multi—
physics coupling characteristics during launch by combining theoretical derivation and finite element simulation. Taking the
filament—wrapped barrel of a series —augmented electromagnetic railgun as the research object, the ACP module was used to
model the composite material layup of the filament—wrapped barrel constraint structure, establishing an effective mesh model of
the constraint structure. Through a segmented coupling method, the position of the armature in the electromagnetic field at
different times was manually adjusted. The simulation results of the electromagnetic field in different segments were used as load
sources for the thermal and structural fields, enabling multi—physics coupling simulation of the electromagnetic railgun barrel.

The distributions of electromagnetic, thermal, and structural field characteristics across various components of the barrel were

obtained, providing theoretical support for the subsequent optimized design of electromagnetic railgun barrels.
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