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Table 1 The parameter values of BKW equition of state
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RDX 0.5 0.16 400 10.91
Tk 2 0.5 0.16 2890 10.91
A3 0.5 0.298 6620 9.50
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Table 2 Compositions of detonation products per mole of PETN explosive at CJ point

Jrik n(CQO,)/mol n(CO)/mol n(N,)/mol n(0,)/mol n(H,)/mol
BKW2 3.9509 0.0962 1.9992 1.3591X10°° 0.5689X10 *
LJD!-# 3.7790 0.4469 1.9695 0 0.4804x107!
WCA 3.9349 0.1546 1.9917 4,4943X107° 3.9895X10 "

Z ' 3.9995 0.0011 1.9999 1.1904X10°° 2.0777X10"*

ViR n(H,0) /mol n(NH;) /mol n(NO) /mol n(CH,)/mol n(C) /mol
BKw!-2 3.9986 1.3275X10* 2.2441X10* 0.5373X107° 0.9516
LjDM-2 3.9291 0 0.6195X10 ! 1.1979X10* 0.7598
WCAM? 3.9752 1.6290X10 2 3.1417X10 " 0 0.9105

ENS'S 3.9997 7.3548X10°° 4.5307X10°° 5.4820X10°° 0.9991

3 PETN(1.77 g/em’ ) EBHIRE C) AR RS H
Table 3 Detonation parameter of CJ for PETN explosive(1. 77 g/cm’)

7k p/GPa D/(m=+s ) T/K Ik p/GPa D/(m=+s ) T/K
WCAM 31.5 8416 4349 LJDM 28.5 8087 1378
BKW. 31.8 8421 2833 WCA 33. 49 8540 3237
S gy L2 33.5 8300 3400 A 33.53 8342 3473
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Theoretical studies for calculating the detonation products
and properties of explosives

Du Ming-ran', Wang Xu-guang'*, Guo Zi-ru’, Yan Shi-long'
(1. School of Civil Engineering and Architecture , Anhui University of Science and Technology ,
Huainan 232001, Anhui, China;
2. Beijing General Research Institute of Mining and Metallurgy, Beijing 100044, China;
3. School of Chemical Engineering » Anhui University of Science and Technology ,
Huainan 232001, Anhui, China)

Abstract: In order to calculate the detonation products and parameters, lagrange multiplier and Newton iter-
ative method were used to predict detonation products. The state equation of BKW was used to predict deto-
nation parameters. In a range of pressure from 0 to 600 GPa and temperature from 300 to 15000 K, diamond
was intended as the elemental carbon product. Based on the principle of minimum free energy, the equilibri-
um compositions of detonation products were calculated by using Newton iterative method, which need not
calculate the free energy of each composition. The parameters of the state equation of BKW were modified.
a=0.5; f=0.298; 0=6620; k=9.50. Using self-made program, the detonation properties at CJ point of
PETN, whose density is 1. 77 g/cm®, were calculated with the theory in this paper and the equation of Hugo-
niot. The results show satisfactory agreement with the experimental data, with the error less than 1%. The
density of detonation products is also predicted easily. When the density of PETN is 1. 77 g/cm®, the density
of detonation products is 2. 43 g/cm®.
Key words: mechanics of explosion; detonation parameters; thermodynamic property; equation of
state; Gibbs free energy
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