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Table 1 Parameters of JWL equation of state for several explosives

. Cl 2% JWLARZE T S H
F2 oo/(geem ®) D/(kmes ') pe/GPa A/GPa B/GPa R, R, w
PETN 0. 88 0. 880 5. 170 6.2 348.62 11. 29 7.0 2.0 0.24
PETN 1. 26 1. 260 6.540 14.0 573.10 20. 16 6.0 1.8 0.28
PETN 1. 50 1.500 7.450 22.0 625. 30 23.29 5.25 1.6 0.28
PETN 1.77 1.770 8.300 33.5 617.05 16.93 4.4 1.2 0.25
TNT 1. 630 6.930 21.0 373.77 3.75 4.15 0.9 0.35
SEP 1. 310 6.970 15.9 372.00 3.48 4.59 1. 06 0.29
% 2 7KH Mie-Griineison Ik 75 77 12
Table 2 Mie-Griineison equation of state of water
po/(geem ) e/(Jokg *) poy/GPa A /GPa A,/GPa A;/GPa B, B, T,/GPa T,/GPa
1. 000 361.9 6.2 2.2 9.54 14.57 0.28 0.28 2.2 0
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A finite difference method of three characteristic lines of two-dimensional

non-isentropic steady flow of cylindrical explosive underwater explosion

LI Xiaojie, YANG Chenchen, ZHANG Chengjiao, YAN Honghao, WANG Xiaohong
(State Key Laboratory of Structural Analysis for Industrial Equipment s Department of
Engineering Mechanics, Dalian University of Technology . Dalian 116023, Liaoning, China)

Abstract: In the present paper, we proposed a two-dimensional finite difference method (FDM) of
characteristic lines to address problems of the non-isentropic steady flow of cylindrical explosive
underwater explosion. This method describes the non-isentropic effect by adding an entropy-related
variable along the flow line to the pressure-related equation along the Mach line, so that both the isen-
tropic flow and the non-isentropic flow can be described in the same equations of the characteristics.
Based on the features of the near-field shock wave we firstly modeled the underwater explosion with
an infinitely long cylindrical explosive, then discretized those equations using this finite difference
method and constructed an appropriate grid to ensure the numerical convergence, and finally calculat-
ed the underwater near-field shock wave for several explosives by programming. The numerical exam-
ples showed that the results of this method are consistent with those of the commercial finite element
software AUTODYN and those of experiments, suggesting that the FDM of characteristics can cap-
ture the shock wave front with relatively high accuracy, and confirming that this method is applicable
to solving problems in cylindrical explosive underwater explosion.
Keywords: underwater explosion; cylindrical charge; non-isentropic flow; near-field shock wave;
finite difference method of characteristics
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