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Study of Constitutive Model of Ballistic Gelatin at High Strain Rate
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Abstract. In order to numerically simulate the terminal effect of bullet and fragment, the research status
of ballistic gelatin physical properties is summarized firstly. The features of rate-dependent hyperelastic
model and elastic-plastic hydrodynamic model are studied, respectively. The coefficients of equation of
state of ballistic gelatin are concluded based on related experiments. The penetration of a steel sphere into
a block of ballistic gelatin is studied experimentally, and is modeled using the finite element method. The
comparison of the computed and experimental results shows that the elastic-plastic hydrodynamic model
can simulate the experiment more accurately at high velocity impact. Ballistic gelatin is known as a rate-
dependent sensitively material, but the thermal softening is dominant at high strain rate, the physical be-
havior can be modeled with a dynamical constitutive.
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Fig.1 True stress-strain curves of 10% ballistic gelatin

at different strain rates
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Tab.1 The equation of state of ballistic gelatin

Cy/GPa C,/GPa C,/GPa C;/GPa

0 2.38 7.14 11.9
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Fig.2  Schematic diagram of experimental setup
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Tab.2 Experimental results of ¢4. 8 mm steel sphere

penetrating into ballistic gelatin at different

velocities
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Fig.3 The finite element model of steel sphere

penetrating into ballistic gelatin
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