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TNT explosive casting and solidification molding
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Fig.2 CT radial slices of TNT explosive casting molding process

c. 55 min

b. 33 min

a. 4 min

d. 110 min

c. 55 min

e. 154 min f. 206 min

B3 TNT F 254 ¥ AL A2 g CT 40 A
Fig.3 CT middle axis slices of TNT explosive

casting molding process

Bl 4 TNT ¥F 25 1 5 i AL 24 4
Fig.4 Casting molding TNT column

4 WiREHH

4.1 HEEE

HEAHE 1 2 A& 3 rp i) i/ ] B T AR A [ B[R] A AL
LA ERAS TNT KR 24 5 [ 5o F2 1 ~F- 349 A0 5L i % 2l B2
ol 5 [ R, Ho by R 7 A AR ST H 6 ) S B Y
AR ILE 1o AR 1 RS RE e 2545 1m) 5E [ 3 78
TF ey B8 ] I e PR, T o 956 [T ok R ) 4 B T O T AR
F3Ah, NI L R 2 v K 2l e B [ 0 6 e e I
(i) R 2R, ot o e [T R 3 9T oA AU 1 728 A B AR 5 A8 ) 2
[e6] 3 2 1) 748 A0 KR AR []
4.2 SR

ATl 2 RIEL 3 B, FEVRAS TNT JF b & [ B 25
AL Ry 2 /N A (SR B R 0 A Al A X)) T AE TR



%2

HI 53 4 . TNT 1 24 0 0% 25 i 80 i . wCT S2 R F 52 175

— RN Z ) TNT (825 5 O B BRI A i A
At L ZE O [P 4 o, P B B 6 Lt 72 I K B S
IR ZGAE B B E R BR R Vo A A L (L
4) o FEFGRE T TNT F 25 40t K 6 I N 32 45 BE
P9 52 M {2 RO B B8R T 24 9 R B R K, A
TE 3 v 20 25 Al X T 5 (5 2 1% 8 o ok 5 4
R AR A 0 N 2 24 0L R B E R A, DA TR RS A AR
BRI o IR R AR WA AR R 1 A R
AT T TNT 50 AH o 09 3 B 6 5 (G ) S B [ 3k )&
(R), G/R 30 2 3 BORE AR & B2 & X 5 B 1
1 G/ R /N ¥ A7 A T 98 8045 il &, L& B oIR S
G/R By KA UNIE S PR
F1 YRANENEEFHREEREE

Table 1 The average solidification rate of radial at slices

solidification time/min average rate/mm - min '

0-10 0.55
10 - 15 0.42
15 -20 0.23
35 -40 0.20
65 -75 0.19
85 -95 0.06
middle axis

isometric crystal - columnar crystal  treelike crystal

o b: —

2l =

L =

increase GIR

BS REAAHSTE R B 5 G/R AR I 6 &
Fig.5 Solid/liquid interface and the relationship

between G/R and interface shape
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Fig. 6  Tropism characteristic of casting molding TNT crystallization
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Experimental Study on Crystallization of Casting TNT Explosive

During Solidification by High-resolution X-ray CT

TIAN Yong'”?, LIU Shi', ZHANG Wei-bin®, DAI Bin’, ZHOU Hong-ping’, LUO Guan’
(1. Academic of Graduate Student, CAS, Beijing 100080, China;
2. Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract; The crystallization characteristics of casting molding of TNT explosive was on-line studied by high-resolution X-ray

computed tomography and the three-dimensional structure information and distribution rule were obtained. The results show that the

rate of solidification is the highest at starting and slows down. TNT crystal is fine at first and subsequently columned and branch

crystal is formed before solidification. The TNT branch crystal has obvious tropism characteristics. The shrink hole is mainly concen-

trated hole and small hole. The shrink holes intersect and become bigger during solidification and stable at last. They are much

smaller at side and bottom and accordingly the density is higher. The volume shrink ratio is over 20% after solidification. The linear

density difference between the bottom and the middle is about 1.5% —8% but up to 5% -18% between the surface and the center.

Key words: materials science; high-resolution X-ray computed tomography; TNT explosive; casting molding; crystallization behavior



