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a. specimens

b. SEM image of microstructures
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Fig.1 Experimental specimens and the SEM image of micros-
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Fig.2 Diagram of SHPB experimental device

1—air cannon,2—impact bar, 3—incident bar,4—specimen,
5—strain gauge, 6—transmitted bar,7—absorption bar,

8—damper, 9—signal acquisition devices
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Fig.4 The specimen fractured and reacted violently with a
strain rate of 1375 s
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Fig.5 Stress-strain curves with different strain rates
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Fig.7 Fracture morphologies of specimens with different strain rates
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Table 1  Fitting parameters with different strain rates

é/s! D, E/ GPa m n R?
316 0.0134 151.46 14.3 1 0.9890
673 0.0139 179.14 16.79 1 0.9919
947 0.0125 136.18 13.8 1 0.9925

1268 0.0116 184.46 16.99 1 0.9779

1375 0.0107 208.79 18.9 1 0.9839

1587 0.0099 238.14 21.38 1 0.9837

Note: &(s™") is strain rate, R is coefficient of determination.
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Dynamic Mechanical Properties and Constitutive Relations of Zr-based Amorphous Reactive Material

LUO Pu-guang', MAO Liang*, WEI Chen-yang*, JIANG Chun-lan’, LU Shi-wei’, LI Jie’

(1. Beijing Institute of Space Long March Vehicle , Beijing 100076, China; 2. State Key Laboratory of Explosion Science and Technology , Beijing Institute of
Technology , Beijing 100081, China; 3. Shanxi Jiangyang Chemical Co., Lid, Taiyuan 030041, China)

Abstract: In order to acquire the mechanical properties and constitutive relations of Zr-based amorphous reactive material under
dynamic loading, the specimens were made by pressure infiltration casting, and the dynamic compression experiments under
loading with different stain rates were conducted with the split Hopkinson bar (SHPB) test system. The stress-strain curves were
acquired under different strain rates of 300-1600 s™', and a high-speed camera was used to record the fracture and energy output
process of the specimens under different strain rates. Results show that the Zr-based amorphous reactive material belongs to brit-
tle materials that no yielding stage exists in stress-strain curves. With the increase of strain rates from 947 s™' to 1587 s™', the com-
pressive strength of materials increases from 2.71 GPa to 2.78 GPa with a small increase of 2.6%, while the fracture strain de-
creases from 0.032 to 0.028 with a decrease of 12.5%. The degree of fracture and reaction of the specimen is more evident with
higher strain rate and the strain softening phenomenon occurred during the fracture of materials. According to experimental data,
a one-dimensional elasto-brittle constitutive model with damage was fitted for the Zr-based amorphous reactive material before
the fracture failure of specimens.

Key words: Zr-based amorphous;reactive material;dynamic mechanical property; SHPB; constitutive relation
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