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Table 1 Parameters of explosives

explosive meﬂ /Dm-s" /Cr:rs" S 7&“;; Vns
Comp.B"*)  1.68 7950 2710 1.86 37.627 0.6456
DATB"! 1.78 7600 2449 1.892  36.830 0.6418
H-62] 1.76 7400 2832 1.695  35.099 0.6358
HBX-32°) 1.85 7530 3134 1.605  38.155 0.6363
TATB!? 1.847 7660 2340 2.316  32.499 0.7001
TNB2 1.64 7270 2318 2.025  29.156 0.6636
TNT 2! 1.614 6810 2390 2.05 23.698 0.6834
R10 1.88 8064 3323.41 1.74104 41.279 0.6623

F2 JEARRNIWLREF RS
Table 2

explosives

Parameters of JWL equation of state for unreacted

Explosive A/GPa B/GPa R, R, ® C, /GPa-K™

Comp.B  3.3976x10° -6.142 8.027 0.8027 2.285 2.412x107°
DATB 3.9389x10° -5.858 8.481 0.8481 2.300 2.467x107°
H-6 2.3364x10° -6.239 7.323 0.7323 1.914 2.553x107°

HBX-3  2.1521x10° -6.940 6.795 0.6795 1.734 2.145x107°
TATB 17.1073%10° =9.879 13.277 1.3277 2.600 3.000x107°
TNB 7.5413x10° =5.650 9.629 0.9629 2.501 2.224x107°
TNT 8.3434x10° -6.391 9.801 0.9801 2.599 2.498x10°
R1 3.3824x10° -8.570 7.217 0.7217 2.086 2.702x107°
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Determination of Parameters of JWL Equation of State for Unreacted Explosives Based on BP-GA Algorithm

CUI Hao', GUO Rui', SONG Pu’, GU Xiao-hui', ZHOU Hao’, YANG Yong-liang', JIANG Lin', YU Yang-hui'
(1. School of Mechanical Engineering ; Nanjing University of Science and Technology, Nanjing 210094, China; 2. Science and technology on combustion and
explosion laboratory , Xi'an modern chemistry research institute , Xi'an 710065, China; 3. National Special Superfine Powder Engineering Research Center ,

Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: In order to determine the parameters of the JWL equation of state for unreacted explosives, a method to determine the
JWL parameters by using the BP neural network-Genetic Algorithm (BP-GA Algorithm) and the shock Hugoniot was proposed.
Firstly, BP neural network is trained to fit the nonlinear system composed of different JWL parameters, and then Genetic Algo-
rithm is used to search the set of JWL parameters with the largest fitness value. The results show that the JWL parameters can be
determined by the BP-GA Algorithm when the initial density, detonation velocity, Hugoniot parameters C, and S are known. The
p-v curves of eight kinds of unreacted explosives determined by BP-GA Algorithm are consistent with those determined by test da-
ta, and the R* of eight p-v curves are not less than 0.9995, which proves the high accuracy of BP-GA algorithm.

Key words: BP-GA Algorithm;unreacted explosives;JWL equation of state;shock Hugoniot
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