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Fig. 1 Schematic diagram of the measurement of sound speed by windowed laser interferometry

(Solid line indicates shock wave and broken line designates rarefaction wave)
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Table 1 Test results for 93 tungsten alloy and 921A steel

No. h/mm  v/(km's')  p,/GPa  G/GPa Strain Strainrates/10°s” (7, +7,)/GPa Y,/GPa  o,/GPa

93W-1 3218 2.82 49.5 196 0.11 0.17 1.05 2.10 1.28

93W-2 2.892 4.23 84.1 254 0.17 0.31 2.26 2.78 1.54

921A-1 2.808 2.88 38.1 110 0.21 0.36 1.07 2.08 1.19

921A-2 2.823 4.02 62.4 141 0.22 0.47 2.62 2.67 1.44

921A-3 2.818 5.20 90.1 166 0.26 0.62 2.99 3.15 1.57
3 1 #
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Determination of the Mechanical Properties of Metals at Very High Strain Rates
WANG Zihao, ZHENG Hang, WEN Heming

(CAS Key Laboratory for Mechanical Behavior and Design of Materials, University of
Science and Technology of China, Hefei 230027, Anhui, China)

Abstract: Metals are widely used in the defense industry and civil engineering and an understanding of the
mechanical properties of metals under intense dynamic loadings is of great significance for the design and
assessment of weapons and protective structures. In this paper, the dynamic yield strengths (HELs) of 93
tungsten alloy and 921A steel at very high strain rates are determined by plate impact tests using a two-stage
light gas gun system. The paper consists of three parts: firstly, the basic principle of the plate impact
experiment is briefly introduced; secondly, the experimental data is analyzed in some details; finally, the
dynamic yield strengths of 93 tungsten alloy and 921A steel at very high strain rates are determined. The
experimental results show that the dynamic yield strengths of 93 tungsten alloy at strain rates of 1.7 x 10° s'
and 3.1 x 10° s™" are 2.10 GPa and 2.78 GPa respectively and the dynamic yield strengths of 921A steel at
strain rates of 3.6 x 10°s™', 4.7 x 10° s and 6.2 x 10° s are 2.08 GPa, 2.67 GPa and 3.15 GPa, respectively.
The experimental results also show that the dynamic increase factors for 93 tungsten alloy and 921A steel at
very high strain rates are between 2 and 3.

Keywords: plate impact; 93 tungsten alloy; 921A steel; strain rate; dynamic yield strength
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