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The contact smoothed particle SPH (CSPH) method [1-2] is widely used for modeling multi-material
flows of liquids, gases and solids with large deformations of contact boundaries, free surfaces, as well as
with loss of substance continuity. The CSPH method is well established in the above class of problems. To
increase accuracy, in classical schemes (with artificial viscosity) of the SPH method, gradient correction
of the smoothing kernel is often applied [3]. However, for Godunov-type SPH methods such as CSPH and
MUSCL-SPH, a way to introduce such a correction (TKC) has been developed only recently [4-5].

Another possible way to improve the modeling results is to increase the number of SPH-particles. In the
three-dimensional case, increasing the number of particles is computationally expensive. Some problems
allow a switch to modeling in two-dimensional axisymmetric formulation, which allows us to significantly
reduce the total number of particles in the computational domain, as well as the average number of neighboring
particles at high accuracy of spatial discretization.

A conservative axisymmetric contact smooth particle method with a smoothing kernel correction is
developed. The capabilities of the new method are demonstrated on such problems as Riemann problem in
ideal gas (see Fig. 1), Taylor bar test and barrier penetration.
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Fig. 1. Axisymmetrical Sod’s test: comparison of modeling results by axisymmetric TKC-MUSCL-SPH method with
the reference solution obtained by the grid method
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