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Table 1 The composition of nuclear materials in

calculation model

WeU | U0 1.0% ,2°U93.3% ,**U5.5%
PoorU | U 0.2% ,”°U0.4% ,>*U 99.4%
WePu | Z*Pu 0.005% ,”Pu 93.3% , **Pu 6.0% ,**' Pu 0.44% ,**Pu 0.013%
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Table 2 The model of basic structure of simulation calculation

model 1 WgU + poor U model 2 WgU + W model 3 WgPu + poor U model 4 WgPu + W
external mass external mass external mass external mass
diameter/cm /kg diameter/cm /kg diameter/cm /kg diameter/cm /kg
cavity 5.77 0 cavity 5.77 0 cavity 4.25 0 cavity 4.25 0
WgU 7 12 WgU 7 12 WgPu 5 4 WgPu 5 4
Be 9 3 Be 9 3 Be 7 2 Be 7 2
poor U 12 79 A\ 12 81 poor U 10 52 w 10 53
explosive 22 71 explosive 22 71 explosive 20 56 explosive 20 56
Al 23 17 Al 23 17 Al 21 14 Al 21 14
total mass 182 total mass 184 total mass 128 total mass 129
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Table 3 The properties of HMX,TNAZ and NTO

explosive HMX TNAZ NTO
molecule C,HgNg Oy CyH, N4 Og C,H,N, 0,
M 296.17 256 130. 06
E/kJ « mol 7! 220.5 194.8 186.0
p/g+ cm? 1.905 1.5 1.93
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Table 4 The decomposition rate of different

1

explosives in the four models mol - a”
explosive HMX TNAZ NTO
model 1 1.6416 x10™°  1.4988 x10 %  1.5627 x10~°
model 2 1.0382x10°%  9.7255 x10°'% 1.0395 x10~°
model 3 2.1363 x10°%  1.9451 x10°°  2.0412 x10~°
model 4 1.4351x107°  1.3369 x10 %  1.4234 x10°
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Simulation of the Effect of Radiation on Explosive Decomposition

YANG Jie, GUO Hui-ping, WANG Dong, LI Ru-song
(The Second Artillery Engineering College, Xi'an 710025, China)

Abstract: MCNP program was used to simulate the radiation in the nuclear warhead model and calculate the effect of neutron and
v rays on the explosive decomposition. High energy secondary electrons activated by the rays made the molecular bond of the
explosive broken and decomposed. To calculate concisely, four hypothese were given (1) the result from the action of rays causes
the break of the explosive molecular bond; (2) the rays make the explosive decomposed in first order mainly; (3) the speed of
explosive decomposition is uniform; (4) the total energy of which the rays left in the explosive makes the explosive decomposed.
Through the four hypotheses and the amplifier of radiation intensity,a larger decomposition velocity was obtained. The results show
that the decomposition velocity is not more than 10 ° mol + a~' ,and the explosive decomposition caused by the radiation of nuclear
warhead can be neglected, but the radiation affection can make the warhead warm and then affect the explosive decomposition.

Key words: nuclear physics; radiation affection; nuclear warhead; MCNP program; explosive decomposition
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Preparation of RDX /SiO, Nanocomposite Energetic Materials by Sol-Gel Method

CHI Yu, HUANG Hui, LI Jin-shan, ZENG Gui-yu
(Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract; The xerogel and aerogel RDX/Si0, nanocomposite energetic materials were prepared using sol-gel method. TEM and
XRD were used to analyze the surface topography and the crystal structure. The thermal decomposition and the impact sensitivity for
RDX/Si0, nanocomposites were also tested. The results show that compared with pure RDX,the DSC decomposition peak tempera-
ture of the aerogel RDX/Si0, containing 45% RDX decreases by 15.4 °C. The xerogel framework can effectively desensitize RDX,
and the impact sensitivity descreases greatly with the increase of the SiO, framework content.

Key words: physical chemistry; sol-gel; RDX/SiO, ; thermal decomposition; impact sensitivity



