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Numerical modeling of the processes of dynamic and shock-wave interaction of deformable solids is an 

urgent problem. The adequacy and accuracy of numerical results for such problems is based on a material 

model that relates the yield strength to the accumulated plastic deformation, strain rate, and temperature. The 

most commonly used empirical model in engineering applications is the Johnson–Cook (JC) constitutive 

model. However, as the impact speed increases, the difficulties in selecting the constants of this model to 

ensure consistency between the numerical and experimental data increase. 

In this work, a method has been developed for selecting the JC model constants using an optimization 

algorithm based on Nesterov’s gradient-descent method [1, 2]. A solution quality functional is proposed, 

with the help of which one can quantify the degree of deviation of the calculation results from the 

experimental data and determine the optimal parameters of the JC model. Numerical calculations of the 

classical Taylor impact test (impact on a non-deformable target) for cylindrical OFHC copper samples were 

carried out. The obtained results of numerical simulation with optimized parameters of the JC model are in 

good agreement with the experimental data [3, 4] obtained by the authors of this work, as well as with 

experiments taken from the literature. 
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