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Fig. 1 Schematic diagram of the double-striker driving device
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Fig. 2 Schematic diagram of the electromagnetic driving device
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Fig. 3 Electromagnetic driving device
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Fig. 4 Relations between striker velocity and charging voltage

at two different secondary striker lengths
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Table 2 Relation between striker velocity and charging voltage
e Y +:200 mm?j;i £b) 400 mmfﬂéﬂ’a e R 200 mm%# E6} 400 mm??i 1
HE/(m-s™) HEE/(m-s™) HEE/(m-s™) HE/(m-s ™)

100 1.5240.10 1.61+0.08 260 2.86+0.09 4.374+0.08
120 1.824+0.09 1.91£0.07 280 2.90+0.10 4.4440.09
140 1.98+0.09 2.26+0.07 300 3.13+0.11 4.64+0.08
160 2.144+0.09 2.60+0.08 320 3.19+0.11 4.85+0.10
180 2.30+0.10 2.97+0.08 340 3.28+0.10 5.07+0.09
200 2.46+0.10 3.35+0.07 360 3.32+0.11 5.28+0.09
220 2.554+0.09 3.98+0.07 380 3.52+0.12 5.57£0.10
240 2.67+0.09 4.17+0.08
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Fig. 5 Silicone specimen Fig. 6 Aluminum SHPB system
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Fig. 7 Double-striker electromagnetic driving SHPB system
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Fig. 8 Comparison of test results by two different SHPB systems
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Fig. 9 PVA hydrogel specimen
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Fig. 12 Dynamic stress-strain curves of PVA hydrogels
at different strain rates
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A double-striker electromagnetic driving SHPB system for soft materials

XIE Beixin', TANG Liqun', JIANG Xiquan®, SHI Jinglun®, ZHAO Weijian®,
SHE Hansheng’, ZHANG Yongrou', LIU Yiping', JIANG Zhenyu'
(1. State Key Laboratory of Subtropical Building Science, School of Civil Engineering and Transportation,
South China University of Technology, Guangzhou 510640, Guangdong, China,
2. Army Artillery and Air Defense Force Academy, Hefei 230031, Anhui, China;
3. School of Electronic and Information Engineering, South China University of Technology,
Guangzhou 510640, Guangdong, China)

Abstract: The dynamic mechanical properties of soft materials have attracted great attention, and the

separated Hopkinson pressure bar (SHPB) technique is the most important test method at present. However,

the SHPB technique still needs some improvements when it is applied to extra-soft materials. So, a double-

striker electromagnetic driving SHPB system was developed. In the developed system, the bars were made of

polycarbonate, and the double-striker scheme was designed to precisely control the velocities of the strikers.

Both the aluminum SHPB facility and the double-striker electromagnetic driving SHPB system were

employed to carry out dynamic experiments on the silicone, and the agreement between the test results by

these two systems indicated the reliability of the innovative system. And dynamic mechanical properties of

PVA hydrogels were successfully tested by the double-striker electromagnetic driving SHPB system.

Keywords: separated Hopkinson pressure bar; electromagnetic driving; double-striker; soft material
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