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Fig. 1 Ferromagnetic projectile force analysis
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Fig. 2 The principle of multi-stage electromagnetic driving technique:
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(a) Structure of multi-stage electromagnetic driving technique; (b) The control circuit of first coil
1 High voltage power supply; 2 Storage capacitance bank; 3 Charge switch; 4 Trigger switch;
5 Photo sensor; 6 Cylindrical projectile; 7 IRFP360; 8 Driving coil
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On the Mini-SHPB Device Based on
Multi-Level Electromagnetic Emissions

LIU Zhan-wei', LV Xin-tao', CHEN Xi-min', 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: Taking into account of the importance and testing difficulty for dynamic mechanical property
of miniature specimen and from the needs of material dynamic test at high strain rate, a miniature
split-Hopkinson pressure bar ( Mini-SHPB) device was self-developed based on multi-level
electromagnetic emission technique. It consists of a miniature SHPB system and a multi-level
electromagnetic emission system. According to the electromagnetic pulse emission principle, a
magnetoresistive multi-layer coil emission system was designed, which provides driving for strike bar
of miniature SHPB system. Composition and principle of two systems are described in detail in this
paper. Self-developed Mini-SHPB device has a compact structure. Impact compression test for 2024
aluminum alloy (strain rate insensitive material) was performed to verify the reliability of Mini-SHPB
device.

Keywords: electromagnetic driving technique; mini-split hopkinson pressure bar (SHPB) device;

dynamic mechanical properties; high strain rate



