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Table 1 Parameters of Cowan equation state for different

carbon phase

parameter  graphite diamond liquid like carbon
Ag 0.8309358 —-0.8925648 0.3893430
By -1.3938180 0.701102 —-0.8032880
Cs 0.6725697 -0.3516268 0.4195450
Dy -0.1135373 0.0639260 -0.0747715
Eg 0.00649156 0.00151900 0.00463421
A, -0.2267053 -0.3401114 -0.1521190
A, 0.12051657 0.12051657 0.12051657
C, 0.008316 0.008316 0.008316
C, -0.17559 -0.17559 -0.17559

G 0.15531 0.15531 0.15531
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Table 2 Comparasion of calculated with experimental detonation parameters

calculation
explosive detonation parameters experiment  ggw![2] viw 2] VLWR VLWR VLWR .
(graphite) (graphite) (graphite) (diamond)  (liquid) calculation
RDX D/m s 8754 8754 8820 8807 8777 8325 8785
p=1.80g-cm™’ p/GPa 34.7 34.7 37.10 35.79 34.78 33.22 34.56
(C4H N, O,) T/K 2587 4941 4941 4934 4146 4938
HMX D/m - s 9100 9159 9078 9088 9078 8609 9106
p=1.90g-cm™’ p/GPa 39.3 39.5 44.47 41.47 39.69 36.21 39.35
(C,HgNgOy) T/K 2364 4911 4880 4885 4036 4875
PETN D/m - s 8300 8421 8522 8456 8439 8297 8446
p=1.77g+cm™® p/GPa 33.5 31.8 33.71 32.60 32.47 33.48 32.37
(CsHgN,O4) T/k 2833 5121 5124 5129 4798 5127
TATB D/m s 7860 7874 8076 8032 7877 7549 7868
p=1.895g-cm™’ p/GPa 29.7 27.70 27.26 24.9 34.50 24.52
(CeHN,O,) T/K 2128 3795 3795 3767 2958 3766
TETRYL D/m s 7560 7629 7713 7651 7526 7014 7535
p=1.70g+-cm™? p/GPa 25.1 24.72 24.26 22.11 26.23 22.06
(C,H,N,0,) T/K 2917 4610 4620 4596 3461 4594
Comp. B D/m =« s 8030 8084 8110 8371 8256 7711 8264
(RDX/TNT 64/36) p/GPa 29.4 28.4 27.81 29.39 27.71 30.66 27.79
p=1.713g+-cm™? T/K 2763 4645 4652 4640 3600 4635
Pentolite D/m s~ 7465 7470 7627 7561 7456 6921 7451
(PETN/TNT 50/50) p/GPa 24.7 23.69 23.26 22.45 25.36 22.36
p=1.65g-cm™’ T/K 3390 4599 4607 4591 3596 4588
RX39AB D/m s 9208 9002 9098 9102 8674 9112
(CL20/Estan 96/4) p/GPa 43.0 39.19 46.64 43.89 38.08 43.52
p=1.942g-cm™? T/K 2627 5331 5294 4388 5299
Note: D is detonation velocity, p is detonation pressure, T is detonation temperature.
R3REEIELRES BT RE S S50 (4 5 HEL
Table 3 Comparasion of calculated and experimental detonation parameters of low-density explosives
) ) : calculated
explosive detonation parameters  expeBymental VLWR ( graphite) VLWR(diamond)  VLWR(liquid) calculated
NM!2] D/m - s™! 6290 6159 6160 6442 6145
p=1.128 g+ cm™? p/GPa 14.1 11.50 11.86 11.48 11.48
(C,H3;N, 0,) T/K 3800 3900 3915 3715 3898
TNT/RDX 40/60 D/m s~ 5931 5982 6205 5936
p=1.02g-cm™? p/GPa 9.75 10.12 12.32 9.53
T/K 4291 4273 4344 4288
TNT/RDX 50/50 D/m s 5771 5806 6229 5781
p=1.01g-cm?™’ p/GPa 9.20 9.55 12.63 9.22
T/K 4099 4076 4170 4099
TNT/RDX 60/40 D/m s 5764 5765 6051 5764
p=1.06g-cm™? p/GPa 9.42 9.65 14.69 9.31
T/K 4139 4107 4005 4130
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Selection of Carbon Phase in Calculation of Detonation Performance by VLWR Program for CHNO Explosives

WEI Xian-feng'® , LONG Xin-ping®, HAN Yong’
(1. School of Mechano-Electronic Engineering, Beijing Institute of Technology, Beijing 10081, China; 2. China Academy of Engineering Physics, Mianyang
621900, China; 3. Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract. The detonation performance parameters of different types of explosives were predicted with VLWR ( Virial-Wu-R) code,
and three sets of solid carbon parameters, including graphite parameters, diamond parameters and liquid carbon parameters were
used. The component of equilibrium state for detonation products was determined based on the minimum Gibbs free-energy princi-
ple. The free-energy calculation of solid carbon in original VLWR program was modified by selecting the solid carbon phase in the
calculation process. The Gibbs free-energy of graphite, diamond and liquid carbon were calculated by revised VLWR program.
The most likely phase of carbon at C-J point for the detonation products was determined from three kinds of carbon phases, then
the detonation parameters of explosive were calculated based on the minimum Gibbs free-energy principle. The detonation param-
eters of dozen CHNO explosives, including RDX, HMX, PETN etc were calculated with carbon phase selection. Results show that
the calculated results were in good agreement with the experimental ones.

Key words: explosion mechanics; equation of state; detonation parameters; detonation products
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