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Fig. 2 Initial configuration of simulation model Fig. 3 Deformed state of target impacted by projectile
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Fig. 7 Temperature variation of ignition point at different impact velocities
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Table 1 Predicted threshold of impact velosity inducing explosive ignision
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Numerical method for simulating Steven test based
on thermo-mechanical coupled material model

Lou Jianfeng., Zhang Yangeng., Zhou Tingting, Hong Tao
(Institute of Applied Physics and Com putational Mathematics, Beijing 100094, China)

Abstract: In this paper, we figured out a numerical simulation method involving the mechanical, ther-
mal and chemical properties of the Steven test based on the thermo-mechanical coupled material model
to simulate the Steven test of the plastic bonded explosive 9501. In this model, the stress-strain rela-
tionship is described by the dynamic plasticity model, the impact-induced thermal effect depicted by
the isotropic thermal material model, the chemical reaction is described by the Arrhenius reaction rate
law, with the effects of heating and melting on mechanical properties and thermal properties of mate-
rials also taken into account. Specific to the standard Steven test, the numerical model was validated
by comparing the obtained deformation of the target and the ignition threshold of the PBX 9501 with
the experimental data in the references. The calculated results are in good agreement with the experi-
mental data, suggesting that this method is capable of simulating the Steven test. Compared to the
previous models, this model does not need to incorporate experiential ignition criterion and therefore
can be used more widely in the study of thermo-mechanical responses and local ignition of explosives
subjected to low velocity impact.

Keywords: Steven test; thermo-mechanical coupled model; impact; non-shock initiation
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