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Modeling the spall in impact of metalic plates, considering the effects of temperature,
strain rate and damage

M. Baghani®, M.R. Zakerzadeh? and M. Baniassadi®
123 pssistant professor, School of mechanical engineering, College of engineering, University of Tehran

Abstract
In this article, the high strain rate, dynamic plastic response of materials in the standard plate impact test
is numerically studied. To get the closest results to the experimental data available in the literature,
different types of hardening as well as dynamic fracture models are employed. With the aid of this
standard plate impact test, one can verify the new models in the ideal condition of uniaxial-strain cases.

To properly model this test, to discrete the field, von-Neumann Finite-Volume method is utilized. Jonson-
Cook and perfectly elastoplastic hardening models as well as the Zerilli-Armstrong model are used beside
the dynamic fracture model of modified Tuler-Butcher, to predict the spall phenomenona. In this work,
the impact of two plates (the flyer plate and the target plate) is analyzed. Results of the simulation is
compared with the experimental data as well as the other numerical results reported in the literature. The
results of the present work are in a better correspondence comparing to the experimental data. Among
investigated models, employing JC constitutive model, accompanying with the modified Tuler-Butcher
fracture model and Steinberg model for the elastic modulus gives the most accurate results compared to
other model combinations.

Keywords: Plate impact test; Spall; High strain rate; Elastoplastic wave
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