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Fig. 1 Equipment diagram of the cylinder test
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Fig. 2 Scanning f{ilms showing expansion process Fig. 3 Radial expansion displacement of cylindrical wall
of cylindrical wall generated by different explosives
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Table 1 Fitting parameters for radial expansion displacement curve of cylindrical wall

YEZ v,/(mm * ps™ 1) 7./ ps v/ (mm * ps™!) 7 /ps T, /s
TNT 0.684 66 0.370 31 0.102 67 1.350 37 7.77272
RDX-based PBX 0. 868 95 0.186 85 0.118 26 0.839 37 7.610 43
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Fig. 4 Radial expansion velocity of cylindrical wall generated by different explosives
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Table 3 Parameters in JWL state equation of detonation product

Y24 A/GPa B/GPa C/GPa R, R, w
RDX-based PBX 522.8 8. 500 1. 065 4. 20 1. 00 0. 36
TNT(Origin) 363.5 3. 600 0. 988 4.10 0.99 0. 26
TNT(AUTODYN) 371.2 3.231 1.045 4.15 0.95 0.30
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Fig. 6 Geometry model of simulation



246 DS 1 5 et i %36 %

B 7 R o BB ZE R 5 SR R X L T DU L 6 T LR BE &SP 18 7 I5 00 A9 JWL IR S
Tr RSO T RAEA AL TSR 5 SR & B AT S BUER AR E JWL ARETT P2 B 2K

2.0 70

e Experiment - o Experiment
—— Simulation 60k —— Simulation

S0

40k

(R-R,)/mm

w/(kms™)

30
20

10F

0 10 20 30 40 0 10 20 30 40 50
t/us t/us
€ 7 RDX HE PBX 4F 24 15 faf S 50 i Kl (B0 A 81 5 5 56 45 58 HE G

Fig. 7 Cylinder test results of RDX-based PBX explosive compared with numerical simulation
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Power capability and parameters of JWL equation of state
for RDX-based PBX

Wang Xinying''?, Wang Shushan', Xu Yuxin', Hu Sai’
(1. State Key Laboratory of Explosion Science and Technology »
Beijing Institute of Technology, Beijing 100081, China;

2. School of Equipment Engineering s Shenyang LigongUniversity ,
Shenyang 110159, Liaoning, China)

Abstract: In order to study the power capability of RDX-based PBX and determine the parameters of
the JWL equation of state, the @50 mm standard cylinder test of RDX-based PBX and TNT were car-
ried out, the expansion distance-time curve and velocity-time curve of the cylinder wall were obtained.
Compared with the TNT, PBX had obviously a higher power capability. Based on the theory of energy
conservation and the nonlinear fitting of the experimental data, the parameters of the JWL equation of
state were obtained. Compared with the known software parameters and by numerical simulation of
the cylinder test by AUTODYN, a fairly good agreement was reached between the experimental value
and the actual test results, proving that this method for obtaining the JWL parameters is viable.

Key words: mechanics of explosion; power capability; cylinder test; RDX-based PBX; JWL equation

of state
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