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Fig. 2 Shock polar match of unreacted explosive and metals
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Fig. 3 Characteristic flow states of non-ideal detonation under metal confinement
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A theoretical study on steady non-ideal detonation
with metal confinement "

YU Ming, SUN Yu-tao, ZHANG Wen-hong
(Institute of Applied Physics and Com putational Mathematics, Beijing 100094)

Abstract: To analyze the steady non-ideal detonation with metal confinement, the JWL equation of
state is adopted for the unreacted explosive and detonation product, and the p(p,T) equation of state
for the metal. And the three-term Lee-Tarver reaction rate is adopted in the chemical reaction model.
Based on the hypothesis that the deflect angle of the flow crossing the leading shock wave is linear
with height, the shape of the leading shock wave can be obtained from the polar curve, and detonation
edge angle may be obtained from the marching point between the polar curves of the unreacted explo-
sive and the metal. Based on the hypothesis that the streamlines behind the leading shock wave are
straight and diverging, the governing equations of detonation will change from the partial differential
type into the ordinary differential type, then the locations of the sonic line and the end of chemistry
reaction can be obtained through solving the ordinary differentia equations along the streamlines. The
polar curves of the shocked metal show that the flows behind the refraction shock may be supersonic
with the hard compressibility, or subsonic with the easy compressibility. The theory results about the
structure character of the detonation reaction zone and the flow state inside the confinement metal a-
grees with the high precision numerical simulation.

Key words: mechanics of explosion; steady non-ideal detonation; streamline; metal confinement;

shock polar curve
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