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Abstract The elastic properties and binding energy of composite which consists of famous high insensitive
explosive TATB (1,3,5-triamino-2,4,6-trinitrobenzene) crystal and the well-known high explosive S-HMX
(cyclotetramethylene tetranitramine) crystal have been simulated by molecular dynamics (MD) and COM-
PASS force field in NVT and NPT ensemble by DISCOVER model block in the Materials Studio software
package. Their elastic coefficients, moduli and Poisson’s ratios were calculated at room temperature. The
outcomes obtained from NVT and NPT ensemble show similar parallel trend. The composite was also simu-
lated in NVT ensemble at different temperatures. The results show that at the temperature of 245 to 345 K
the elastic properties of HMX/TATB composites remain unchanged. When the temperature rises to 395 K,
therigidity decreases and the flexibility increases.
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Tablel Origina, MM and MD optimized lattice parameters for
HMX and HMX/TATB crystal

HMX HMX/TATB

] S f
WRBH L ETMM MD BAE MM MD

alA 6.54 6.46 656 3270 3219 3231
b/A 11.05 10.33 10.63 33.15 32.20 32.42
c/A 8.70 896 911 26.10 26.35 26.85
al(®) 90.00 90.00 90.00 90.00 90.25 90.28
BI(°) 124.30 123.50 123.71 124.30 123.74 123.38
71(°) 90.00 90.00 90.00 90.00 89.74 89.82

# P/ (gecm ) 1.89 197 18 175 183 173
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Figure4 Structure of HMX/TATB after MD simulation in NPT
(@) and NVT (b) ensemble
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F2 4 HMX A HMX/TATB 7£ 295K [ 1 fit (GPa)
Table2 Elastic properties of pure HMX and HMX/TATB at 295 K (in GPa)
Pure X 22 Pure HvIXZ PureHMX  Pure HMX HMX/TATB HMX/TATB
(NVT) (NPT) (NVT) (NPT)
Cu 18.4 222 17.6 12.8 113 9.2
Cx 14.4 23.9 125 10.9 7.8 7.8
Cas 12.4 234 16,5 114 10.0 8.9
Cu 48 9.2 7.6 5.9 43 4.0
Css 48 11.1 46 46 32 32
Ces 45 10.1 5.6 48 33 34
Cn 6.4 9.6 49 34 25 1.8
Cuis 10.5 13.2 6.3 49 37 31
Cxs 6.4 13.0 75 5.2 36 32
Cis —11 —0.1 —05 —0.4 0.6 0.4
Cxs 0.8 47 —34 —2.7 —13 —14
Css 1.1 1.6 —14 —0.4 0.3 05
Cus 2.7 25 —26 —18 —04 —0.7
EDALE B 11.9 9.2 8.1 7.3
MEEVNE" 0.3 0.3 0.2 0.2
N 9.6 15.1 9.3 6.9 5.4 47
BYY A 31 7.0 46 36 32 3.0
Mg R AL A 6.2 45 33 2.7
P Mg R 1 4.6 36 3.2 3.0
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Table 3 Elastic properties of HMX/TATB in NVT ensemble at
different temperatures (in GPa)

245K 295K 345K 395K 445K 495K

Cu 1.3 113 114 111 106 110
Cxn 78 78 77 66 67 69
Cx 99 100 102 95 93 96
Cu 43 43 42 38 35 38
Ces 32 32 33 31 30 30
Ces 35 33 33 30 31 32
Cw 24 25 24 23 22 29
Cis 35 37 36 34 35 39
Cxn 3 36 36 33 31 40
Cis 07 06 07 04 07 03
Cuxs —13 —13 —13 —13 —11 —12
Css 03 03 03 —0102 02
Cus —05 —04 —05 —04 —03 —05
FrAf 81 81 82 75 73 72
TAFALE 02 02 02 02 02 03
(N8, 54 54 54 50 49 54
BYPR 32 32 33 30 29 28

hikgmabE g%, 32 33 32 30 30 36
Pttt A%y 32 32 33 30 29 28

K4 HMXITATB 76 NVT REE N ARG 1454 g
Table 4 Bind energy of HMX/TATB in NVT ensemble at
different temperatures

TIK 245 295 345 395 445 495
ZE4568(kJrmol Y)  682.1 845.0 1063.4 1154.2 1128.5 1091.2
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Figure 5 Bind energy of HMX/TATB in NVT ensemble at
different temperatures
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