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Fig. 1 Schematic diagram of single-stage parallel coil drive under different conditions:

(a) two wires in parallel; (b) three wires in parallel
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Fig. 2 Simulation results of current discharge under different conditions
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Fig. 3 Centering adjustment casing: (a)internal fine-tuning structure;

(b) casing adjustment structure; (c)overall structure
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Fig.4 Optimized mini-SHPB device: (a)schematic diagram; (b) physical figure
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Tab.1 Velocity comparison of single-stage-coil-driven bullets before and after optimization

HE/V 250 300 350 400 450 500 550 600 650

Ak S /(m/s)  9.83  10.78  12.40 13.83  16.16 — - - —

Ak G #HBE/ (m/s) 9.55 11.62  13.47 15.47 16.66 17.89 18.99 20.10 21.18
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Fig. 5 “Velocity-Voltage” curve of bullets before and after optimization
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Tab. 3 Chemical composition of 3161.-0406 powder( %)

C Ni Mo Mn Si N (0] P C S Fe
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Fig. 6 Schematic diagram of dynamic experimental specimen acquisition
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Tab. 4 Specimen size of quasi-static and dynamic tests (unit: mm)
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Fig. 7 Experimental specimens: (a)quasi-static test; (b)dynamic test
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Fig.8 “Stress-Strain” curve of quasi-static and dynamic tests
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Optimization and application of electromagnetic mini-SHPB device

ZHANG Chi-tao, LIU Zhan-wei, WANG Xiao-ming, CAI Su

(Department of Mechanics, School of Aerospace Engineering, Beijing Institute of Technology. Beijing 100081, China)

Abstract: To overcome the limitations of insufficient loading speed and restricted stress wave width of
the mini-SHPB device, the electromagnetic emission system, energy supply system and structure are
improved and optimized. The series-parallel coil array emission structure is proposed, which can not
only greatly improve the bullet emission speed. but also facilitate the adjustment of the stress wave
width, and simplify the structure of the multi-stage emission sensing component. The two-stage
energy storage structure comprised of “lithium battery + boost module” and the capacitor group is
beneficial to improving security and reuse. In addition, a new casing structure which facilitates the
adjustment and centering is proposed. Based on the above three major improvements and
optimizations, the electromagnetic mini-SHPB device is developed with wide adjustment range, high
integration, compact structure, safety and convenience. By the developed device, the dynamic
mechanical properties of 316L stainless steel based on SLLM process are tested. The experimental
results show that the material is strain-rate sensitive. When the strain rate is 5800s~ ', the yield
strength is increased by about 60% than that of static state, but the processing direction has no
obvious effect on dynamic mechanical properties.

Keywords: mini-SHPB device; electromagnetic emission technique; selective laser melting (SLM) ;

dynamic mechanical properties; high strain rate



