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Abstract: To investigate the feasibility and characteristics of high-velocity formed projectile formation driven by
electromagnetic loading, exploratory experiments of projectile formation by electromagnetically driven the linear liner were
conducted using the pulsed power generator CQ-7. Photon Doppler velocimeter (PDV) was employed to measure the velocity
of the electromagnetic-driven projectiles and validate their penetration into aluminum targets. A physical model and numerical
simulation method for electromagnetic-driven projectile formation were established using fluid dynamics software and
corresponding electromagnetic simulation modules. The changes in current density and magnetic pressure during the
electromagnetic loading stage were studied and the dynamic processes of projectile formation and penetration into aluminum
targets were simulated. The numerical simulation method was verified through the comparison between numerical results and
experimental data. Based on this, the influences of liner configuration and loading energy on the projectile formation
parameters of equal wall thickness hemispherical liner were explored. The results indicate that the outer curvature radius has a

minor impact on the head velocity of the projectile, while the head velocity significantly increases with decreasing wall
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thickness and increasing loading energy. The aspect ratio of the projectile gradually increases with decreasing outer curvature
radius and wall thickness, as well as increasing loading energy. The conversion between quasi-spherical and long rod-shaped
projectile modes can be achieved by changing the structural parameters, and for the same structural parameter, the conversion
between two modes can be achieved by controlling the loading energy. Finally, the feasibility of obtaining high-velocity and
high-mass-formed projectiles using electromagnetic-driven technology was predicted using numerical simulation methods, and
it can be figured out from the results that a projectile with a higher velocity and larger mass can be formed by increasing the
loading energy and the sizes of the shaped liner, effectively breaking through the velocity limit of a traditional penetrator
driven by explosive detonation.
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Fig. 4 Experimental results for penetration of aluminum targets by projectiles
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Fig. 6 Numerical simulation models for projectile formation and penetration process
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Fig. 13 Comparison between penetration experiments and numerical simulations results
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