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Table 1 Molecular structure descriptor

of polynitro compounds
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Table 2 MSD code of various polynitro compounds 0
comp: 1 @ a3 ag a5 A Q7 Ay Gg Gy Ay Ay o
No. s -200 -
S
1 1 0 0 0 0 0 0 0 0 0 1 0 =
2 1 0 0 0 0 0 0 0 0 1 0 1 ~ 4009
3 0 0 0 0O O 0O 0 0 0 1 0 2 o3 500
4 0 0 0 0 0 0 0 0 1 0 0 3 <
5 0 0 0 1 0 0 0 0 0 1 0 1 -800 4
6 0 0 0 0 0 0 0 0 2 0 0 4
7 0 0 0 1 0 0 0 0 1 0 0 2 -1000 T T T T T 1
8 0o 0 1 1 0 0 0 0 0 1 0 1 -1000 -800 -600 -400 -200 0 200
€] -
9 0 0 1 0 0 0 0 0 2 0 0 4 AgHrer | kJ-mol™!
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Table 3 The enthalpy of formation for polynitro compounds
AHO /K] + mol ™!
No. structure compound name formula state error%
ref. 13 cale.
1 FC(NO,), fluorotrinitromethane CFN; 04 1 -220.7 -209.11 -=5.25
2 FCH(NO,), fluorodinitromethane CHFN, O, 1 -277.8 -265.09 -4.58
3 CH,(NO,), dinitromethane CH,N,0, 1 -104.9 -103.13 -1.68
4 CH;NO, nitromethane CH;NO, 1 -112.6  -119.98 6.55
5 (NO,),CHCH,; 1,1-dinitroethane C,H,N,0, 1 -148.2 -135.93 -8.28
6 NO,CH,CH,NO, 1 ,2-dinitroethane C,H,N,0, s -177.7  -176.54 -0.65
7 CH;CH,NO, nitroethane C,HsNO, 1 -143.9 -152.77 6.17
8 (NO,),CHCH,CH, 1,1-dinitropropane C3;HgN, 0, 1 -163.2 -161.78 -0.87
9 NO,CH,CH,CH,NO, 1,3-dinitropropane C;HgN, 0, 1 -207.1 -202.39 -2.27
10 CH,C(NO,),CH; 2 ,2-dinitropropane C;HgN, 0, s -192.5 -168.72 -12.35
11 CH;CHNO,CH; 2-nitropropane C;H,NO, 1 -180.3 -185.56 2.92
12 (NO,)CH,CH,CH; 1 -nitropropane C;H,NO, | -167.2 -178.62 6.83
13 (NO,),FCCH,N(NO,)CH,C(NO,); 1-fluro-1,1,3,5,5,5-hexanitro-3-azapentane ~ C,H,FN,0,, s -263.5 -285.76 8.45
14 CH,CHNO, (CH,),CH; 2-nitrodecane C,oH,, NO, 1 -351.5 -366.51 4.27
15 CH; C(NO,),C(NO,),CH; 2,2,3,3-tetranitrobutane C,HgN, Og s -189.7 -208.44 9.88
16 NO,CH,CH,CH,CH, 1-nitrobutane C,HyNO, 1 -192.5  -204.47 6.22
17 CH;CH(NO,)CH,CH, 2-nitrobutane C,H,NO, 1 -207.5 -211.41 1.89
CH,
18 CFB*(\I*C H; 2-methyl-2-nitropropane C,HyNO, s -229.8 -218.36 -4.98
NO,
NO,
|
19 HOCH,—C—CH,0H 2-nitro-2-methyl-1,3-propanediol C,HyNO, s -574.4 -579.21 0.84
CH,
NO,
|
20 HOCH,—C—CH,O0H 2-hydroxymethyl-2-nitro-1,3-propanediol C4HgNO; s -735.5 -731.01 -0.61
(0]
CH,
21 (NO,),FCCH,0CH,0CH,CF(NO,), L, Tdinitro-2-( 2-fluorin- 2, 2-dinitroe- ¢y p N ] _ggg ~847.90 -0.13
thoxy ) methoxy-1-fluoroethane
22 (NO,),FCCH,N(NO,)CH,0CH,CF(NO,), 1,7-difluoro-1,1,3,7,7-pentanitro-3 -aza- C.H, F,N,0,, s ~663.3 _681.34 272
5-oxaheptane
23 (NO,),FCCH,N(NO, )CH,N(NO, )CH, CF(NO, ), 1:7—(11ﬂu0r0—1 ,1,3,5,7,7-hexanitro-3,5- C.H, F,N,0,, s _494 7 _514.78 4.06
diazaheptane
24 (NO,),CCH,0CH,0CH,C(NO, ), bis(2,2,2-trinitroethoxy ) -methane CsHgN, O, S -403.3 -412.03 2.17
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- AHO /K - mol 7! '
No. structure compound name formula state - error%
ref. 13 cale.
F
| .
25 H,C— CH—CH,—0—CH,—C—NO, ( 2-fluoro-2, 2-dinitroethoxy ) methylox- C,H,FN, 0, 1 2510.8 ~529.68 3.70
N | irane
NO,
26 (NO,),CH(CH,),CH, 1,1-dinitropentane CsH(N,O, 1 -216.9 -213.47 -1.58
27 NO,CH,C(CH;),CH,NO, 2,2-dimethyl-1,3-dinitro-propane CsH N, O, s -275.1 -275.10 0.0004
28 NO,CH,(CH,);CH; 1 -nitropentane CsH, NO, 1 -215.4  -230.32 6.93
NO FCCH,CH,N ( NO CH,0CH, CF -di - R oSedt -aza-
29 ( 2 ) ,CH,N ( 5 ) 2 2 1,8-difluoro-1,1,4,8,8-pentanitro-4-aza C HF,N,0,, s _726.4 ~707.19 —-2.64
(NO,), 6-oxaoctane
30 (NO,),FCCH,0CH,NNO,CH, OCH, CF(NO, ), 179—dlflu0r0—1, 1,5,9,9-pentanitro-3, 7- CoHyF,N, O, . _851.9 _858.99 0.83
dioxa-5-azanonane
NO, NO,
\ \
H, C—N—CH,—CF
| , . . )
3] 0 I‘VOZ klﬂ;it;:?)'bls(2,4,4-tr1n11r0-4-ﬂu0r0-2-dz- C HyF,N, 0, s _663.6 —692.43 4.34
H,C—N—CH,—CF
\ \
NO, NO,
AN
NO,—N  N—NO,
32 1,4,5,8-tetranitro-1,4 5 ,8-tetraazadecalin CeH,(Ng Oy s 115.9 125.34 8.14
NO,—N N—NO,
33 (CH;),NO,CC(NO,),CH,CH, 2-methyl-2,3,3-trinitropentane CeH; N304 s -290.3 -283.92 -2.20
34 (CH,;),NO,CCNO,(CH;), 2,3-dimethyl-2 ,3-dinitrobutane CeH,N, 0, S -311.5 -307.71 -1.22
-di - - i _aza- C,H
35 (NO,),FCCH,CH,N(NO,)CH,0CH,CH,CF(N0,), | »9-difluoro-1,4.9,9-pentanitro-4-aza T s -775.6  -733.04 -5.49
6-oxanonane F,NgOy,
NO, NO,
\ |
H,C—N—(CH, ) ,—CF
| | oxybis ini CyH
36 0 NO, 1, 1"-oxybis (2, 5, 5-trinitro-5-fluoro-2- st s ~763.7 74413 -2.56
| azapentane ) F,NgO 5
H,C—N—(CH, ),—CF
\ |
NO, NO,
37 NO,CH,(CH,),CH,NO, 1,4-dinitrobutane C4 HgN, 0, s -249.20 -228.24 -8.41
NO,
38 N cyclotetramethylenetetranitramine C,HgNg Oy s 75.02 75.02 -0.001
N—""\No,
0,V
39 (O,N),;CCH,0H 2,2 ,2-trinitroethanol C,H;N; 0, s -261.00 -260.37 -0.24
(O0,N);CCH,CH,—N—NO, AN L o }
40 ( N-nitro 3,}3',3 trinitropropyl aminometh C,HyoNg O, s Z303.70 -297.17 -2.15
(O0,N);CCH,—0—CH, yl-3,3,3-trinitropropyl ) ether
41 (O,N),CCH,0CH,0CH,0CH,C(0O,N)5 bis(2,2,2-trinitroethoxy ) methylether CeHg. 6044 s -596.90 -589.68 -1.21
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Table 4 Covariance matrix of the variables in MLR
Y a; a, as ay as ag ay ag aqy a ap ap,
% 1.000 -0.746 0.219 —0.504 0.240  0.044 -0.713 0.020 -0.257 0.243 —0.595  -0.047 0.401
Al -0.746 1.000 -0.041 0.450 -0.447 -0.096 0.446 0.346 -0.164 -0.466 0.817 -0.129 -0.391
A2 0.219  -0.041  1.000 0.183 -0.157 —-0.034 0.064 0.471 ~0.058 —0.164 —0.086 -0.083 —-0.146
A3 -0.504 0.450 0.183 1.000 -0.380 -0.171 0.505 0.519 -0.035 -0.367 0.294 0.195 -0.375
A4 0.240  —-0.447 -0.157 -0.380 1.000  0.191  —0.389 =0.361 0.011 0.451  —-0.244 -0.286 —-0.041
A5 0.044 -0.096 -0.034 -0.171 0.191 1.000 -0.091 -0.078 -0.043 0.330 -0.128 -0.062 0.382
A6 —0.713 0.446  0.064 0.505 -0.389 —0.091 1.000  0.039  —0.014 —-0.392 0.318  0.454 -0.389
A7 0.020 0.346 0.471 0.519 -0.361 -0.078 0.039 1.000 -0.133 -0.376 0.237 -0.061 -0.335
A8 -0.257 -0.164 -0.058 -0.035 0.011  -0.043 -0.014 -0.133 1.000 0.101 -0.218 -0.009 -0.183
A9 0.243  -0.466 —-0.164  —-0.367 _0.451  0.330 -0.392 —-0.376 0.101  1.000 -0.575 -0.298 0.718
A10 -0.595 0.817 -0.086 0.294 -0.244 -0.128 0.318 0.237 -0.218 -0.575 1.000 -0.262 -0.410
Al —0.047 —0.129 —-0.083 0.195 -0.286 —0.062 0.454 -0.061  —-0.009 —-0.298 —0.262  1.000 —-0.265
Al2 0.401 -0.391 -0.146 -0.375 -0.041 0.382 -0.389 -0.335 -0.183 0.718 -0.410 -0.265 1.000
3 gél: 'L/E subgraph[ J]. Journal of National University of Defense Technology,
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Development and Application of Single-wavelength Pyrometer Used for

Evaluating the Effects of Thermal Damage

XIE Li-jun'?, ZHOU Kai-yuan', LIU Geng-ran', YANG Zhi'
(1. Department of Modern Mechanics, University of Science and Technology of China, Hefei 230027, China;
2. Unit 75130 of the Chinese People's Liberation Army, Guigang 537103, China)

Abstract: A single-wavelength pyrometer used for evaluating the effects of thermal damage was developed, which offered a new method
to describe the temperature changes of explosive products during the course of the explosion. The temperature of oxyacetylene flame was
simultaneously measured by the pyrometer and a thermocouple. And the measurement error of the single-wavelength pyrometer is only
6.2% . The results indicate that the emissivity has little effect on temperature measurement of the oxyacetylene flame by the pyrometer.
The pyrometer was aslo used to measure explosive products temperature of TNT. The curve of thermal damage of TNT was obtained,
which shows the temperature changes of the explosive products of TNT,and the peak temperature of the curve is 3167. 15 K.

Key words: explosion mechanics; single-wavelength pyrometer; explosive product; thermal damage
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Prediction of Enthalpy of Formation for Polynitro Compounds

by Using Molecular Subgraph

SHAO Ke', TIAN De-yu', LIU Jian-hong', HONG Wei-liang',
ZHAO Feng-qi*, LUO Zhong-kuan', CHEN Li', ZHAO Qi'
(1. Normal College, Shenzhen University, Shenzhen 518060, China; 2. Xi'an Modern Chemistry Institute, Xi'an 710065, China)

Abstract; The enthalpies of formation for polynitro compounds were predicted by using the molecular structure describers(MSD).
With the different groups of polynitro compound molecules acting as descriptor codes (i. e. molecular subgraphs) , multiple linear
regression equation was established, of which the correlation coefficient is 0. 9980. Most of the relative errors of the calculated values
are within 10% . It can be seen that the calculated values of the enthalpies of formation are in good agreement with the experimental
values.

Key words: physical chemistry; molecular subgraph; enthalpy of formation; polynitro compound; multiple linear regression;

molecular structure describer( MSD)
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Matching Relation Between Artificial Viscosity and Mesh Size

in Numerical Modeling of Detonation of Insensitive High Explosives

HUANG Yong, PAN Hao, HU Xiao-mian
( National Key Laboratory of Computational Physics, Institute of Applied Physics and Computational Mathematics, Beijing 100088 , China)

Abstract: In numerical modeling of the plane detonation wave,the state behind steady detonation must be in agreement with the
Chapman-Jouguet theory. The modified JWL equation of states ( EOS) of the products and Hybrid reaction model are used to obtain
the matching relation between artificial viscosity and mesh size of PBX9502 of insensitive high explosives and are compared with
other reaction models. When this condition is satisfied, the detonation velocity and the state of sound speed point including pressure,
density and internal energy can be in agreement with the C-J theory. These variables are independent of mesh size. Thus the mesh
size can be larger,and the matching relation can be used in practice.

Key words: explosion mechanics; insensitive high explosive; artificial viscosity; mesh size



