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Abstract Impact shearing loading technique at high strain rates is an important foundation for studying of dynamic be-
haviors and micromechanism of materials. Using the split Hopkinson pressure bar (SHPB) technique, material behaviour:
can usually be investigated under strain rates up f6720To obtain strain rates that exceed'd@ under dynamic shear-

ing, however, pressure-shear plate impact technique or direct impact method with an air-gun launched projectile has t«
be used. In this paper, a new double-shear specimen that can be used under the SHPB technique is proposed. Wi
this method, dynamic shear properties of materials can be tested precisely under strain rates rangingterdg <.
Complex interfaces or connectors are not needed between the specimen and the bars. With the aid of a simple fixture, tt
specimen can contact with the bars directly, with its transverse movements limited. In this work, shear stress-shear strai
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curves of pure copper were acquired at strain rates between 1400 and 75.008es dynamic loading processes were
modeled by ABAQU#EXxplicit to check the validity of this testing method. The results show that the shear component
dominates the stress and strain fields, which are distributed uniformly in the central part of the shear zone. The measure
shear stress-shear strain curves agree very well with the simulation results. It shows that the new double-shear specim
provides a convenient andfective way to test dynamic shear properties of materials under high strain rates.
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Fig.1 Schematic diagrams of the new double-shear specimen
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Fig. 3 Shear stress-shear strain curvesfi¢int shear strain rates
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Fig. 4 Original (up) and recovered (down) specimens
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Fig.5 Comparison between the experimental and the simulated results

of the incident, reflected and transmitted strain waves
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Fig.6 Comparison between the forces of the loading and supporting

ends of the specimen
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Fig. 7 Comparison of dierent stress components in the shear zone
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under two strain rates
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Fig.8 Comparison between experimental and simulation results of tests 6

under two strain rates (continued)
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