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Fig. 2 Density contours of toroidal shock waves for Ma=4. 0
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Fig. 3 Density contours of toroidal shock waves for Ma=2.0, 3.0, 4.0, 5.0
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Diffraction, reflection and focusing of toroidal shock waves

CHEN Er-yun'*, MA Da-wei', LE Gui-gao', ZHAO Gai-ping”, ZHU Sun-ke'
(1. School of Mechanical Engineering , Nanjing University of Science and Technology ,
Nanjing 210094, Jiangsu, China;

2. School of Medical Instrument , Shanghai University of Science and Technology ,
Shanghai 200093, China)

Abstract: A numerical simulation of the toroidal shock wave motion in a cylindrical shock tube was
carried out using the discontinuous finite element method, which was developed to solve the axisym-
metric Euler equations based on two-dimensional conservation laws. The computed results show the
complicated flow field, which is formed by shock propagating in the cylindrical shock tube, can be
captured efficiently using the discontinuous finite element method. The numerical solutions with steep
gradients near the focusing point indicate the discontinuous finite element method has high resolution
and there can not lie numerical oscillation and artificial viscosity near the discontinuous point.

Key words: mechanics of explosion; shock diffraction; discontinuous finite element method; toroidal

shock wave; focusing; reflection
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