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Fig. 8 The relationship between the bullet velocity and the capacitance:
(a) the speed of bullets under different capacitance of each position;

(b) the exit speed(maximum) of bullet varing by the change of capacitance
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The speed of the bullet varing by the change of the initial position
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Fig. 10 Physical figure of the new developed electromagnetic launching system
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Tab. 3 Speed test results of newly developed single-stage electromagnetic launching system
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The Optimization of Multistage Electromagnetic
Launching System of Mini-SHB

LIU Zhan-wei', CHEN Xi-min', DONG Jie', LIU Shuang', XIE Hui-min®

(1. Dept. of Mechanics, School of Aerospace Engineering, Beijing Institute of Technology, Beijing 100081, China;
2. FML, Department of Engineering Mechanics, Tsinghua University, Beijing 100084, China)

Abstract: According to the requirements for Mini-split Hopkinson bar (SHB), such as high launching
efficiency, small size, low noise pollution and high strain rate in dynamic performance tests, the
optimization of electromagnetic launching system of Mini-SHB, is presented in this paper. By using
electromagnetic emission principle, electromagnetic simulation and variable control method, the
simulation optimization of fives factors influencing the bullet launching velocity was carried out
respectively, including capacitor bank capacity, circuit initial voltage, electromagnetic coil turns, coil
wire diameter, initial position of bullet. The electromagnetic launching system developed based on
each simulation optimized parameters enables the highest bullet exit velocity to reach 16. 16m/s for
single stage and 21m/s for two stages, respectively., which meets the requirements of high strain rate
for dynamic performance test of miniature specimens.

Keywords: electromagnetic launching technique; mini-split Hopkinson bar(SHB) ; dynamic mechanical

properties; high strain rate



