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One of the well-known methods for determining the propellant ability of explosives is experiments on 
throwing plates with detonation products. This technique allows us to obtain an estimate of the energy 
parameters of explosives. It should be noted that the problem of throwing bodies by explosive detonation 
products is a complex three-dimensional non-stationary problem of continuum mechanics, in which it is 
necessary to take into account not only the compressibility, but also the strength of the bodies being thrown. 
A complete solution to such a problem is possible only by numerical methods and requires a large amount 
of time at the current level of development of numerical methods and computing technology, which is not 
acceptable for engineering practice. A more accessible solution is the one-dimensional and two-dimensional 
problem of throwing plates and shells by detonation products during an explosive charge explosion [1].

The numerical solution of problems on the interaction of a moving gas with a solid deformable body is 
complicated by the fact that it is necessary to solve the problem of conjugation of Eulerian (gas motion) and 
Lagrangian (solid motion) regions. This paper presents the results of numerical modeling of plate throwing 
by detonation products in a software package that implements the conjugation of two Lagrangian (body wall 
and plate) and Eulerian (detonation products) regions, as well as the conjugation of boundary conditions 
at contact boundaries at each countable time step [2]. The motion of a solid body is described by a model 
of two-dimensional elastoplastic flows in Lagrangian variables, and the motion of a gas by a model of 
two-dimensional gasdynamic flows in Eulerian variables. Numerical modeling is carried out using a semi-
analytical method [3], the feature of which is the replacement of only derivatives with finite differences in 
space. This approach allows us to switch to a system of ordinary differential equations having an approximate 
analytical solution over a short time interval.

The results obtained are in good agreement with experimental data [4], which allows us to conclude that 
the software package is applicable to solving problems of determining the propellant ability of explosives.

References
1.	 Selivanov, V. V. Explosive technologies [Text] / V. V. Selivanov, I. F. Kobylkin, S. A. Novikov. – M. : 
Bauman Moscow State Technical University, 2008.
2.	 Klinacheva, N. L. Modelling of Shock Wave Experiments on Two-Fold Compression of Polymethyl 
Methacrylate [Text] / N. L. Klinacheva, E. S. Shestakovskaya, A. P. Yalovets // Journal of Computational and 
Engineering Mathematics. – 2022. – Vol. 9, No. 2. – P. 26–38.
3.	 Yalovets, A. P. Calculation of medium flows under the influence of intense flows of charged particles 
[Text] // Journal of Applied Mechanics and Technical Physics. – 1997. – Vol. 38, No. 1. – P. 151–166.
4.	 Nikitin, S. A. Mathematical modeling of detonation of aluminized explosives [Text] : candidate’s 
thesis. – M., 2017.


