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Fig.1 Experimental device for solidification of explosive

1— Bragg grating, 2—DNAN, 3—aluminum mould

2.2 LR

S 56 I [ R G 2H TR R 0 Ak T W205C 7
T I T 9 4 G2 1 I DNAN JE25 2 110 °C, 1§ 58
MG TEABEH 50 15 S C B B , 78 58 55 I T 1R 0 i
(PRAF RS ) , il HE 08 5% B 16k 8] [R] B O 260 s, £ A 24
RN (225 C) 1k scse . HI PR 5 41
i JBE 5040 o s ] A7 T £k L P 2b

3 RERRMETE

3.1 HiEsE
7 T, T2 RSOk [ 11 ] K 24 1 4 1
B AR T B (1) WA HE 26 g R AT TR 4 1, 3
ORI RSN (2) WOAH AN E AR S & [E R (3)
W SR TS 5 (4) PR BOR IR ) Sl s g N
L AT FT AR #sihi J5 F i iR DNAN 24 f) 58 [ 5 7
LT

va=o (1)
Bl & 7 FE
%W(pﬂuﬂ): —Vp+V (i VU) 4pg[1-8( T=T,,) 145
(2)
ey«
(c +a—f' H)a—T+v( cuT)=v(kVT) (3)
pLa A 5tV (G,
AH=fL (4)
p=e(T) (5)
o HEE kg - m™ s u R, m - 575 k

FHREHW - mT - CTy SHEPET kg - m - s

CHINESE JOURNAL OF ENERGETIC MATERIALS

w B JTREE  Pa - sy THEERZIWE,C; T.,.2%
JE,°Cs AH D #E k) - kg™ s L W I A AR T A
kj - kg™ s £ ORI PR RS B, A AR A £ L 0,1 ] fal A5 Ak
E XA
fi=1,T>T,(BAHA) ;
=0, T<T, (A 5
f=(T=T,)/(T,=T,), T.<T<T, (6)
3.2 YEERRSH

BEALL X G2 B R AR BE 18] 22 42 , 155 5 4 783 DNAN
Y2 RS My ELA e % R R v 0 BUE 58 X BR T
53 mmx200 mm 4T XStk AT — dE BT, A AT
AR FRER A Gambit 2. 4 FERELFIR] 43 DU T8 A HG

T R RS IS T R R
RECH 240 W e m™ - CT 0.9 K - kg - CT
DNAN #EEEAR: (1.467-107T)kg - m™ ki
ik [ exp(3.9+3130/T+8.5x10°/T) ]Pa - s, ¥%
#63.4 K - kg™ L T.106 k) - kg™ - °CT, [EAH
94.5 °C,#itH 5 96 °C, P ZE %L 7F Material studio 6.0
RUFRY T 2 Castep T, s $A 3 7 sR 45
DNAN S35 % 0.226 W« m™' - °C™' | H cif SCfFHR
F CCDC S SRS s e s e R % BER 5=
H1I0W -m?-C #2525 1T W -m? -C,
K 25 [R5 L 16 38 AR R - R 5 300 WO 0 16 TR
BE 110 °C, 345 E R 25 °C,
3.3 KEEIEE

F Gambit %y i 19 W 4% SC 45 A Fluent2 D K f# 2%
(FEJ13E) , 76 6 B} M4 A DNAN KE 25 F B L i v
RES BT 43 e 45 45 SR i X3, 46 5 51 7 sk B2V Y b
), B R JEZ B T R 2SSO S G R A
T (B P R BOCR A EEIR FE T ) |, FF 25 R A H 1 e $40R
P -1 5 50 . BOG g7 &, R Solidification
& Melting #E A1 LA A = B i 20A% =, 32 AR g R A
A BRA B I 0 R B A HE 43 R AT SIMPLE 4
B R AR I S T Presto 4% X R B 3 KUK
2B IO 0 B A RE R O X = R
it PR AT B TE o R T 46 SK i Hii, 1] Patch T Al %) 4R
PRI BE Ry 110 °C(FE 24085 58 52 5 o) Jd i B ), 14K
HHCH 20000 25, B dls B S A] g I [R] 100 s, 38095 BE &=
B 22 Wb 7S T AR DA W 5 32 A 3o A A WA S5O

A4 [FIAE () P A% SO 52 A Procast Fif4b #BE R, i &
PR BA R 1 BE 2 8 3l RN b6 254 . I DNAN R
JERE TNT MY B R A TNT 45 AL 3500 4
R B AT B B R P, — L W I AR R
& A

2014 F  $% 2245 %2 (240-244)



242

Ry, R, XNEF, BIH, Fak

(PIPES, MACROFS) 43 5 B 0. 3 #1 0. 7, #b 45 Jf &5
(FEEDLEN)Ht 5 mm,

4 HEERRST

4.1 BEH

Kl 2a BIHA TG A ~E SRR E, B 2b
Sy R B S 36 a5 R, 3 Ry AN [ I 220 45 3 1T A 23
A 1§ L

120

100

80

60

temperature / °C

40r

20r

0 2500 5000 7500 10000 12500 15000 17500 20000
time /s
a. numerical simulation

temperature / °C

20

0 2500 5000 7500 10000 12500 15000 17500 20000
time /s

b. experimental
B2 (eSS IR i £
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Fig.5 Change of interface positions
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Abstract: To understand the solidification process of 2 ,4-dinitroanisole(DNAN) , the temperature field in the central axis in the
solidification process was tested by Bragg gratings. The microscopic phenomenon of natural convection of liquid phase was consid-
ered. The temperature field, flow field and phase interface position for the solidification process of DNAN were calculated by vol-
ume-control method. The formation of shrinkage holes and shrinkage porosities were predicted by considering both critical solid
phase fraction and feeding length. Results show that the temperature hysteresis appears at about 96 °C and most obvious in the cen-
ter. The maximum velocity of natural convection of the early stage of liquid reaches 10~ magnitude(m - s™' ). This natural con-
vection helps to transfer mass and to accelerate the process of solidification. Under no feeding conditions, the phase interface in
the solidification process of DNAN is V-shaped, it shrinks and transfers from bottom to top. After contraction and solidification,
the shrinkage holes distribute continuously in the central axis of explosive, and the maximum porosity in the center is 0.38.
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