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Fig.5 Top view of TNT crystal structure
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Table 1
TNT under magnetic field

Theoretical and experimental lattice constants of

magnetic field a/A b/A c/A

0T 20.079 15.032 6.098
experiment 0 TH'* 20.882 15.019 6.093

6T 20.058 15.028 6.093

oT 21.685 15.103 5.876

3T 21.697 15.083 5.868
calculation

6T 21.680 15.110 5.873

8T 21.682 15.109 5.886
& Be A A 2024 % %324 F 114 (1154-1161)
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Fig.6 Radial distribution function of TNT molecule center of mass under magnetic field
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Sy F I BE B RN . 28 B RT IR SR G 2 W TNT 4> F
W 25 8] 4 A, 5 5250 B2 ok ik (18 3) /Y A28 fb 45 3L A
— 5
2.4.2 WOHEHE T INTHAZEMEES

R R SR R EE R —, KRB
AR A i TR BESPE TR TNT S
() BRI 7 2E R AR A G e 2 Bk . SRR E AT
WA RHHC T B TR AR 1 RE T, S PEA BRI B 48
ME 2 IEM, T INTRE R R EA RN
10 GPa, W& /N T JC G I B9 SE 56 {8 11.15 GPa'?!, 24
Wik 8 T, TNT A% [CASE B R J5c /)y, F B L) TNT
HEPTBPEAR Y O RE ) e 55 o IRBUB & KRB VI i G
A A A RIS PR TR AR (8 ), R BB i B K R
AN R T i N TR S (NN S AR
JIE R JiE e i B R o WG R 3 T TNT A9 4 FRUAR
# KN 10.54 GPa, MW 2458 e K . G R
6 T, TNT B 8y UI B & e K, 4 4.56 GPa, tif TNT
mn A S B K/ G LR AT R A A R I AE R O
(BB Kb L A SRR L . MR 8 TR, K/GIEH A K
S 3.619, T TNT i (4 4 J& P f 4, 5 ) A% R i
BOE fe /NAEXT R o 25 b TR B35 68 5 oA TNT di A
B F12FPERE 8 TRAIAIE AT TNT &b M4 ) 2 J 1 f5c 4

F2 WG TNT 09 2L 50 M A5 bt
Table 2 Theoretical elastic modulus of TNT under magnetic
field

magnetic

field / T E/ GPa G/GPa K/GPa K/ G
0 10.09 3.83 9.25 2.415
3 9.26 3.42 10.54 3.082
6 11.51 4.56 8.10 1.776
8 6.93 2.52 9.12 3.619

Note: E, Kand G represent Young's modulus, shear modulus and bulk mod-

ulus, respectively.
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Fig.7 Ratio of TNT longest trigger bond under magnetic field
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Theoretically and Experimentally Revealed the Response of TNT Crystal to Strong Magnetic Field

REN Hai-chao', JIA Xian-zhen', LIU Rui-peng'; WANG Hao’, SUN Xiao-yu’, ZHANG Zeng-ming’, TAO Jun', WANG
Xiao-feng'

(1. Xi'an Modern Chemistry Research Institute, Xi'an 710065, China; 2. School of Physical Sciences , University of Science and Technology of China, Hefei
230022, China)

Abstract: To gain a comprehensive understanding of the properties changes of TNT crystals under strong magnetic field radia-
tion, the morphological changes, the lattice constants and the thermal decomposition characteristic were explored using the
scanning electron microscope, X-ray diffraction, Raman spectroscopy and differential scanning calorimeter (DSC), respectively.
Moreover, the variations of lattice constants, molecules distributions, mechanical properties and theoretical impact sensitivity of
TNT under magnetic field radiation were investigated by molecular dynamics simulations. The experimental results, with the ap-
plication of 6 T magnetic field, showed that the microscopic morphology was changed from the scale-needle structure to the ir-
regular block structure, and the exothermic peak temperature of thermal decomposition was increased from 289.6 °C to
304.1 °C. However, the crystal phase structure and lattice constants of the TNT remained unchanged. Furthermore, theoretical
investigations indicated that the TNT lattice constant not affected by magnetic field radiation, but the magnetic field did change
the molecules distribution in the TNT crystal. The 8 T magnetic field radiation significantly improved the ductility of TNT. Howev-
er, it simultaneously increased the impact sensitivity of TNT by comparing the ratio for the longest trigger bonds.
Key words: magnetic field; microscopic morphology;thermal analysis; molecular dynamics; mechanical modulus; impact sensi-
tivity
CLC number: T)55;064 Document code: A DOI: 10.11943/CJEM2023271
(Sidhi: % #)

CHINESE JOURNAL OF ENERGETIC MATERIALS 2 A

o
Il

#At 2024 4% H 324 H 1184 (1154-1161)



