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Table 1 Properties parameters of explosive and mould""
) p c H T
material
Wem™-K" /kg-m™ /k)-kg"-K™" /kJ-kg™ /°C
0.213(20 °C) 1590(20°C) 1.17(20 °C)
TNT 107.0 80.4
0.200(90 °C) 1453(90 °C) 1.47(90 °C)
mould 240 2700 0.9

Note: A is thermal conductivity. p is density. c is specific heat. H is enthalpy

of phase transition. T is melting point.

®2 INTRESH
Table 2 TNT nucleation parameters

AT, AT, a a3 AT, Nymax Ngmax
/ °C / °C /mesT-K2 /m-sT-K3 /C /m™3 /m™
4 4 5.83%x10°° 1.78x107°° 1 1x10'" 1x108

Note: AT is volume average nucleation undercooling. AT is surface average
nucleation undercooling. n, . is volume maximum number of nucle-

ation. n_, s surface maximum number of nucleation.
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Numerical Simulation of the Internal Crystalline Structure of TNT Melt-Cast Explosive

LIU Yu-di, CAO Hong-song, LIU Sheng, ZHANG Heng, ZHANG Xiao-dong, XIE Feng
(College of Mechanical and Electrical Engineering » North University of China, Taiyuan 030051, China)

Abstract: In order to investigate the micro-crystalline structural morphology in Melt-cast explosive and improve the quality of ex-
plosive column, the CAFE module of ProCAST casting simulation software was used to simulate the internal crystalline structure
of TNT melt-cast explosive. Using cellular automata in CAFE module, the shape and size of grain in column under different tech-
nological conditions and TNT nucleation parameters were predicted. The improvement measures of grain refinement process
were obtained by adjusting the nucleation undercooling degree, pouring temperature and cooling rate of melt. The results show
that with the decrease of melt nucleation undercooling, the equiaxed grain area in the column gradually increases, and the aver-
age grain size decreases to 458.5 wm from 715.5 wm; with the decrease of melt surface nucleation undercooling, the grain mor-
phology inside the column does not change significantly, and the average grain size increases to 719.2 pm from 715.5 pm; with
the decrease of melt pouring temperature, the equiaxed grain area in the column gradually increases, and the average grain size
decreases to 729.2 pm from 1114.5 wm; with the decrease of cooling rate, the central equiaxed grain area gradually enlarges,
the outer equiaxed grain area gradually disappears, and the average grain size increases to 1149.1 um from 719.4 wm. After pro-
cess optimization, the column is composed of fine equiaxed grains with an average grain size of 516.9 pm, the size distribution
is concentrated, and the micro-quality of the grain is greatly improved.

Key words: melt-cast explosive;numerical simulation;cellular automation(CA) ;crystalline structure
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