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Fig.1 Cylinder test setup

1,7 —electric detonator, 2 ,6—booster, 3—cylinder, 4—high-
speed camera, 5—lamp-house bomb, 8—sample, 9—electric

probe
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Fig.2 Photograph of the copper cylinder expansion process
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Table 1 Cylinder test results
R—R, /mm t/us u/mm - us™' E/K) - g™
6 6.10 1.240+0.008 0.768+0.010
19 15.57 1.457+0.001 1.061+0.002
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Table 2 The parameters of Gruneisen equation of state of copper

C,/mm - p,S_] S, S, S, Yo a

3.94 1.489 0 0 1.99 0
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Fig.4 Calculated and tested expansion velocity and expansion distance curves in cylinder test of TBE
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Table 3 The parameters of the JWL equation of state of the detonation product of TBE

po/g - cm™ D/m-s'  pg/GPa Ey/)- g™

A/GPa

B/GPa C/GPa R, R, ®

1.966 7682 27.5 7058 752.1

18.5 1.53 4.47 1.73 0.38
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Table 4 Blast waves parameters comparison of simulation results and experiment data
3 4 5 7
d/m - - - -
Ap/kPa i,/Pa-s Ap/kPa i,/Pa-s Ap/kPa i,/Pa-s Ap/kPa i,/Pa-s
experiment 157.6 132.5 95.5 102.1 69.7 78.9 42.4 62.1
JWL-Miller calculated 156.7 131.5 96.5 103.2 67.7 85.7 40.1 61.8
ei!/% -0.6 -0.8 1.0 1.1 -3.1 7.9 -5.0 0.5
JWL calculated 125.6 94.2 76.5 73.1 52.4 59.1 30.2 42.9
8,»/% -20.3 -28.9 -19.9 -28.4 -24.8 -25.1 -28.7 -30.9

Note: Ap is blast wave overpressure; i, is blast wave impluse; &, represents the error between expriment and JWL-Miller calculated; ¢; represents the error between

expriment and JWL calculated.
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Study on JWL-Miller Equation of State of RDX-based Thermobaric Explosive

TIAN Shao-kang', LI Xi', LIU Bo’, FAN Wei’, HAN Zhi-wei' , WANG Bo-liang'

(1. School of Chemical Engineering , Nanjing University of Science and Technology, Nanjing 210094, China; 2. Shanxi Huaihai Machinery and Electrical Co.
Lid. , Changzhi 046012, China)

Abstract . In order to study the blast power of RDX-based thermobaric explosive (TBE) , the cylinder test with diameter 25 mm and
static explosion experiment were carried out. The parameters of Jones-Wilkins-Lee (JWL) equation of state were obtained by simu-
lating the cylinder test with ANSYS/LS-DYNA. JWL-Miller model was introduced to simulate the propagation process of shock
waves of TBE. The parameters of secondary reacting rate of Aluminums powder were determined by adjusting the calculated results
according to the test results. Results indicate that the parameters of shock waves from numerical simulation with modified JWL-
Miller model can fit the experiments in free field with an average relative error less than +5%.

Key words: mechanics of explosion; thermobaric explosive; cylinder test; numerical simulation; static explosion experiments;
afterburning reaction
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