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Analysis of Back Current in Coil Electromagnetic Launchers
and the Effect Acting on the Launching System
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YANG Li-jia, SHEN-Zhi, OUYANG Jian-ming

(College of science, National University of Defense Technology, Changsha 410073, China)

Abstract; During the coil electromagnetic launching process, the projectile is accelerated due to the mutu-
al coupling of magnetic flux between the drive- and projectile coils, which determine the force acting on the
projectile and also the acceleration process. However, high-speed movement of the projectile will cause the
magnetic field lines compress in the front and back current induced in the drive coils which suppresses the
normal discharge of power supply. This paper investigates the back current induced in drive coils due to
the movement of projectile in coil electromagnetic launchers. The equation of circular electric field round
the projectile is theoretically derived based on a hypothesis that all the magnetic dipoles are uniformly dis-
tributed in the projectile; the finite element model to calculate the back current is established in ANSOFT
MAXWELL, and the numerical result of which is validated by Nd-Fe-B experiment; the back current of coil
electromagnetic launcher is detected indirectly and the program of zero exist current mode is proposed after
analyzing the current waveforms of the launcher system under conditions of different power supply voltages.
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1.0 Numerical results
— Experimental results
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