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Fig. 4 Transmission strain curves of 603 steel Fig. 5 Shear stress-shear strain curves of 603 steel
at different projectile velocities at different strain rates
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Fig. 6 Comparison of shear stress-shear strain curves between DIHPB and SHPB systems at close strain rates
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Table 1 Material constants for Johnson-Cook model

ZE A/MPa B/MPa c n m go/s”! Tu/K nK
603 4 1276.1 262.7 0.009 43 0.061 6 0.584 69 1 1723 288
7075 § 44 503 303.58 0.97 0.39 0.77 1 600 298

x2 EUPHMRESY

Table 2 Material parameters used in finite element simulation

HhAL ok pl(g-cm™) E/GPa v A(W-m K™ c/Jkg K™
AT 18 #4445 8.0 190 0.3

ke 603 4 7.8 210 0.3 45 480

J R TR 7.8 210 03
BT 7075 BG4 2.7 70 0.3
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A high-strain-rate shear testing method based on the DIHPB technique

LIU Yu', XU Zejian', TANG Zhongbin?, ZHANG Weigqi', HUANG Fenglei'
(1. State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China;
2. School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, Shaanxi, China)

Abstract: Compared to the split Hopkinson pressure bar (SHPB) technique, the direct impact Hopkinson
pressure bar (DIHPB) method can usually obtain a higher strain rate in dynamic tests of material properties.
Based on the DIHPB system, a new double shear specimen was used to measure the shear stress-shear strain
curves of 603 steel at strain rates ranging from 1 500 s' to 33 000 s™'. Through comparison with the testing
results achieved in a SHPB system, it is found that the flow stresses determined by the two methods have a
good consistency, but a difference exists in the rising parts of the flow stress curves. Numerical simulation
was carried out to validate the DIHPB method, and the proper testing condition of this method was analyzed.
With this method, it was observed that the flow stress of 603 steel showed an obvious strain rate effect. At
higher loading speeds, however, the failure stress of the material presented a decreasing tendency with the
increase of the loading speed.

Keywords: direct impact Hopkinson pressure bar (DIHPB); split Hopkinson pressure bar (SHPB) ; high
strain rate; dynamic shear
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