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Table 1 LJ potential of detonation products and the value of 5, used in VLW EOS in different period

Detonation L] potential in Ref. [10] be used in VLW EOS/(mL/mol)
products o/ (nm) e/ (KD by / (mL/mol) Ref. [ 1] Ref. [11] Ref. [9]
H, O 30. 42 28.00 30. 42
H, 0. 287 29.2 29.76 29.76 29.76 29.76
O, 0. 358 117.5 57.75 57.75 57.75 57.75
CO, 0. 407 205.0 85.05 85.05 85. 05 83.05
CO 0. 3763 100. 2 67.22 67.22 67.22 67.22
NH; 70. 00 70. 00 70. 00
NO 0. 317 131.0 40. 00 40. 00 42.00 40. 00
N, 0. 3698 95. 05 63.78 63.78 63.78 63.78
CH, 0. 3817 148.2 70. 16 70. 16 70. 16 70. 16
HF 29. 00 29. 00 29. 00
CF, 0. 470 152.5 131.0 131.0 131.0 131.0
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Table 2 The Cowan EOS coefficients of carbon in different phases

Ag Bs Cs Ds Es
Graphite!'?! 0. 8309358 —1. 3938180 0.6725697 —0.1135373 0.00649156
Diamond-'* —0.8925648 0.701102 —0.3516268 0.0639260 0.00151900
Quasi-liquid carbon'*’ 0. 3893430 —0. 8032880 0.4195450 —0.0747715 0.00463421
A, A, C C, C,
Graphitet'?! —0.2267053 0.12051657 0.008316 —0.17559 0.15531
Diamond"*’ —0.3401114 0.12051657 0.008316 —0.17559 0.15531
Quasi-liquid carbont'*! —0.1521190 0.12051657 0.008316 —0.17559 0.15531

R3 FURBAREN=-MEARISHEITESR

Table 3 The calculated detonation parameters of 3 type explosives as carbon in different phases

Calculated

Explosive . A “ Exp. Quasi-liquid
/(g/cm®) / (kJ/mol) parameter Graphite Diamond
carbon
D 6950 6632 6961 6711
TNT 1. 64 —62.76 p 19.0 22.47 18. 90 17. 45
T 2975 4125 4080
D 8754 8329 8807 8777
RDX 1. 80 61.55 p 34.7 33.23 35.79 34.78
T 4145 4941 4934
D 9208 8674 9098 9102
RX39AB™) 1,942 15.73 b 43.0 38.08 46. 64 43. 89
T 4388 5331 5294

Note: p represents the CJ pressure,and the unit is GPa. D represents the detonation velocity in m/s.

T is detonation temperature in K.
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Table 4 Experimental and calculated CJ proper

Explosive ) Exp.
/(g/em®) /(kJ/mol) parameter Graphite Diamond Graphite Diamond
D 6950 72377 6969 6961 6711
TNT
—62.76 P 19.0 20.5 19.3 18. 90 17. 45
(C;HsN; Og)
T 4125 4080
D 8754 8754 8740 8807 8777
RDX
61.55 p 34.7 34.7 33.7 35.79 34.78
(C3HsNs Og)
T 2587 4941 4934
D 9208 9002 9543 9098 9102
RX39AB 1.942 15.73 b 43.0 39.19 42.10 46. 64 43. 89
T 2627 2147 5331 5294
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Table 5 The detonation parameters of fuel-air explosive calculated by VLW EOS

pey/ (MPa) D¢/ (km/s) Tey /(KD
Fuel Concentration
Cale. Ref.[24] Cale. Ref.[24] Cale. Ref.[24]
Methane 7.25 1.812 1.780 1.880  1.837 2829 2717
Butane 6. 26 2.042  2.014 1.841  1.800 2941 2828
Propylene oxide 9.62 2.111 2.106 1. 847 1. 826 2987 2930
Butane/ Propylene oxide(9 * 1) 6.49 1. 990 2.018 1.832 1. 801 2927 2833
Butane/ Propylene oxide (8 : 2) 6.73 1.997 2.023 1. 833 1. 803 2931 2839
Butane /Butyl nitrate (9 : 1) 6.71 1.997  2.027 1.833  1.806 2928 2835
Butane /Butyl nitrate (8 : 2) 7.23 2.007 2.042 1. 832 1. 802 2934 2843
Aluminum powder 20. 87 2.611 2.562 1. 907 1. 847 4458 4256

®6 RAILVAUEAGBREZMESH VIWIHEESZIRED MR
Table 6 The detonation parameters of industrial explosive calculated by VLW EOS

Density por/ (GPa) D¢/ (km/s)
Explosive Composition , Te /(KD
/(g/cm?) Cale.  Exp. ™! Cale.  Exp. ™!
R.]752 (:0 1919 H&,QZK Nl.Sll ()3.723 Naﬂ,lllz 1- 11 6~ 613 - 5- 006 5. 096 2624

EL105 Co. 5118 Hs. 785 N1 025 O3, 001 Nag, 115 Al 037 1.11 6.274 - 4. 757 4. 700 2702
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Table 7 Comparison of the calculated detonation parameters of different explosives with the experimental results

o o AH; cl . BKW VLW VLWR
Explosive , Exp. . . . .
/(g/em®)  /(kJ/mol) parameter (Graphite)  (Graphite)  (Graphite) ~ (Diamond)
D 754 754 20 07 777
RDX 1.80 61.55 §4J7 §4J7 ii 10 ii 79 ; 78
(C,H;N;Oy) ) ) » ’ = ‘ ) :
| 2587 4941 4941 4934
D 9100 9159 9078 9088 9078
HMX 1.90 47,28 39.3 39.5 44,47 41,47 39, 69
(Cy HsN; O5) ’ ’ o : : .
T 2364 4911 4880 4885
D 8300 8421 8522 8456 8439
PETN
3 .77  —538.5 » 33.5 31.8 33.71 32. 60 32,47
(C:HyN,O1) i
T 2833 5121 5124 5129
D 6950 o 7015 6961 6711
INT 1.64 —62.76 19.0 62%5 6 19.17 18. 90 17.45
(C:H.N, O)) P ' ’ : : :
T 2937 4117 4125 4080
T
(C.H:NO,) 0 P - : : :
T 2917 4610 4620 4596
D 7860 78747 8076 8032 7877
TATE 1.895 —139.95 289 7 27.70 27. 26 24,9
(Cy H, N, Op) : : P : ‘ ‘ ‘
T 2128 3795 3795 3767
W D 6290 6463 6166 6159 6160
1,128  —112.97 14.1 13.0 11.52 11.50 11. 86
(C,H,N, 0,) ? , , , .
T 3800 3120 3896 3900 3915
BT D 8485 8156 8594 8553 8533
) 1.859 615. 05 » 36 32.5 40. 84 39.19 37. 49
(CsN; Op) i
T 4059 6151 6144 6172
D 8576 8094 8670 8642 8620
TNTAB 1.74  1129.68 30.0 37. 84 36. 74 35. 79
(CsNpL O . 9. Y . . . o, /¢
T 4046 6192 6187 6207
D 8025 9393 7889 8067 8067
RXAC 1.14 100. 42 22 ; 22.7 15. 47 15. 82 15. 82
. . . . D D D
(Ha o0 No 0 O5) ’ ’
T 2180 1008 2546 2546 2546
D 7 7 757 757 75
TENA 1.692 —753.12 2102 2362 2232 22 is zfois
(C.H,N,O,F) o0 P : ’ : O
T 2204 4327 4335 4322
. D 8030 8084 8110 8068 7971
Comp. B 1.713 7.78 29. 4 28. 40 27.81 27.32 26.11
(RDX/TNT 64/36) ’ ’ ’ ) ’ ) )
T 2763 4645 4651 4634
_ D 7465 74707 7627 7561 7456
Pentolite 1.65 97. 96 24,7 23. 69 23. 26 22.45
(PETN/TNT 50/50) ’ p ) - - )
T 3390 4599 4607 4591
Aluminized explosive D 7530 7954 7661 7660 7606
Crgrs Ho o Nigis 1.77 —538.5 P 23 30. 66 30. 46 30. 28 29. 88
Os.01 Al 733 T 5977 6713 6714 6741
D 9208 9002 9098 9102
RX39AB 1. 942 15.73 » 43.0 39.19 46. 64 43. 89
T 2627 5331 5294

Note: AH; adopts the value under 298 K; The symbol “T” represents that the TNT parameter set is applied.
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Discussions on the VLW Equation of State
LLONG Xin-Ping', HE Bi"*,JIANG Xiao-Hua', WU Xiong’

(1. Institute o f Chemical Materials ,CAEP ,Mianyang 621900,China;
2. School of Mechanics and Electronic Engineering ,
Beijing Institute of Technology ,Beijing 100081,China;
3. Xi'an Modern Chemistry Research Institute s Xi'an 710065,China)

Abstract: The determination of the L] potential of detonation products used in VLW EOS is intro-

duced. The phase state of detonation product carbon under C]J condition has been discussed by compa-

ring the calculated data with the experimental results. The main difference between VLW EOS and

BKW EOS has been pointed out and the origin of this difference has been analyzed. The performance

parameters calculated by VLW EOS of a wide range of energetic materials,including high explosives,

fuel-air explosives and civil explosives,is listed,and the calculations are in accord with the experimen-

tal data very well.

Key words: VLW equation of states;detonation parameters;l.] potential



