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Fig. 1 Simulated temperature field in PBX
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Fig.2  Observation points in the PBX mold
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Tab.2 Temperature field distribution of PBX
in a J60mm x 240mm mold

B (l/s N/ C Hut/C
200 26.00 25.05
1200 31.60 27.37
3 600 38.72 35.50
47 000 59.55 59.48

4.2.2 100 mm x240 mm PBX AREEGZ S %K
(25 ~60 °C)

FEE R S 3K 3 100 mm x 240 mm B, PBX
DA IR 2 7 B ik — 203 i ( W% 3) |7 400s BEH
NGAHLL B IR 2238 B e KIH 6. 66 °C . 47 000 s
BRI LIRAFTE 0. 82 CHYTR2E

%3 RFEHZ Z100 mm x240 mm PBX #)
BN
Tab.3 Temperature field distribution of PBX
in a @100mm x 240mm mold

B [al/s N/ C Hut/C
200 26.55 25.00
1200 30. 88 25.39
7 400 36.56 29.90
47 000 59.72 58.90
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Tab.4 Temperature field distribution of PBX
in a @200mm x 240mm mold

B 1]/ s hek/C Hut/C
200 27.50 25.00
1 200 30. 42 25.34

18 000 36. 62 26.13

47 000 59.23 56.13
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Tab. 5 Temperature field distribution of PBX

at 0 ~60 °C
Bf(al/s %/ L/ C
200 2.56 0.24
1200 9.30 0.86
23 000 42.20 24. 64
54 200 50.16 39.40
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Tab.6 Temperature field distribution of PBX

at 25 ~60 C
B[] /s h%/C Ht/C
200 27.50 25.00
1 200 30.43 25.00
25 200 45.53 32.45
54 200 55.12 45.49
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Tab.7 Temperature field distribution of PBX

at 40 ~60 °C
B[] /s h%/C /%
200 40.85 40. 00
1 200 43.55 41.00
18 000 58.57 51.55
47 000 59.79 55.87
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Tab.8 Temperature field distribution of PBX

at 50 ~60 °C
B (al/s %%/ C Huty/C
200 50.43 50.00
1 200 51.55 50.20
7 200 54.10 50.74
47 000 58.90 57.69
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Fig.3 Temperature field in curing-heating stage

with different curing velocities

AT i B 8 L B 33 53 A1 ) L, B A 53
Jidt 1 500 2538 NFRIRE] 60 °C R[] B84 ; HAE
[ — B 221, 437 B 1 500 [ 24 3% P i o
B A 60 C I, R PBX [k i 34 1 5 | 3R
Yt B R R S R AR RS B
Bt 1 500 924 5% o JRLEE ERH X 43 F 5T 2 800
M PR 3 C

B3 TEREHE IS 2455 [ A R A 5 ) ]
MR L 2 0 e B T2 A7 LR P s AR
F Al T A I AR e AEREE 2
I [ A A AT 25 0 IR B A — o s, SR IUAE ST 4R



£ 20 - B oA M

Explosive Materials

5545 B 1

W B ELA AN [R) 2 o7 3 3 24 2 1 i 3 L — 3K B
2R T v A B O R 3 PR Ak s 1
T BRI 2 AR B 5K R N TR 2 3K Y
T T AR
4.4.2 PBX BEESENHEEHEE

I TET AR UL 285 SR i O, 24 PBX YL 5 [ AL TR
JEABSFERT, PBX (147 B 3 S B ot R i IR
Fr A, BUEE = A YRR I B PR A PBX PN [ il A
5 AN I AR AN B, X 2SR R A L
#5k 60 C IR R AT T IR, 45 R UL 4,

63
—M=1500
ol M=2 800
o 61f
=
60|
59|
B 200 800 1200 1600
t/min
(a)HZE M,
75F
— M=1500
ol M=2 800
65}
O
=
60}
55|
0= 200 800 1200 1600
t/min
(b) Hraly i

4 [ A SR 3 i 4 RE 3% 934 (60 C)
Fig.4 Temperature distribution with different

curing velocities at 60°C
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Numerical Simulation of Temperature Field of Cast PBX during Curing Process

CHEN Chunyan, WANG Xiaofeng, GAO Lilong, WANG Yongshun, NAN Hai, LI Kun
Xi’an Modern Chemistry Research Institute ( Shaanxi Xi’an, 710065 )

[ ABSTRACT]

process, the numerical simulation was conducted by a COMSOL Multiphysics software and a Fourier model. Effects of the

In order to realize uniform temperature field of the cast plastic bonded explosive (PBX) during curing

size of mold, the temperature difference between the oven and the PBX, PBX curing velocity on the temperature field in
PBX were studied. Results show that, when temperature of PBX is lower than that of oven, the temperature field in PBX
decreases from the outside to the centre of mold. When the size of mold is respectively J60mm x 240mm , & 100mm X
240mm , Z200mm x 240mm and @200mm x 1 000mm and mold thickness is 5 mm, in the process of temperature ranging
from 25 °C to 60 °C, the temperature difference between edge point and center point of the mold is respectively 3.22 6. 66 |
10.34 °C and 13.08 C. For 200 mm x 1 000 mm mold with the thickness of 5mm, ranging from 0,25 .40 C and 50 °C
to 60 °C, the max temperature difference in mold can reach to 17.56, 13.08 , 7.02 °C and 3.36 C respectively. When
the temperature of PBX is the same as that of the oven, temperature in the center is the highest, and that in the edge is the
lowest. Temperature difference is mainly affected by the curing velocity. When temperature different exists between PBX
and oven, the temperature gradient in PBX can be reduced by reducing the dimension of the mould, and low curing velocity
can realize temperature field uniform in PBX.

[ KEY WORDS] cast plastic bonded explosive ; curing ; numerical modeling ; temperature field ; curing velocity
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Synthesis, Characterization and Decomposition of 1-Substitued 4-Nitroimidazole Energetic Derivatives

ZHAO Kun, LIU Zuliang
School of Chemical Engineering, Nanjing University of Science and Technology (Jiangsu Nanjing, 210094 )

[ ABSTRACT]
2, 6-chloro-3-nitro-pyridine, 6-(4-nitro-imidazol-1-yl) -2-amino-3 ,5-dinitro-pyridine (1*) and 6-chloro-3-nitro-2-( 4-ni-

By using 4-nitroimidazole as a raw material in condensation with 2-amino-3 ,5-dinitro-6-chloropyridine and

tro-imidazol- 1-yl) -pyridine (3*) were synthesized with yields of 65% and 52% respectively. The synthesis of 3-nitro-2-(4-
nitro-imidazol-1-yl ) -pyridine (2*) was optimized by this method with a yield of 85% . Further azidation of compound 3*
was carried on to give 5-azido-6-nitrotetrazolo [ 1,5-a]pyridine(4%). The structures of these compounds were characterized
by '"H NMR,"”C NMR, MS and elemental analysis. Thermal behavior of compound 1* was studied by TG and DSC. Results
show that the initial decomposition temperature of compound 1% was 221. 83°C , the total decomposition heat 302. 65 kJ]/
mol, while its mass loss of 71.84% takes place at the temperature of 209.17 ~398.67 C.

[KEY WORDS] organic synthesis; energetic compounds; thermal decomposition; 4-nitroimidazole

terization of 5-substituted furoxano [ 3, 4-b] pyridine
derivatives[ J]. Chinese Journal of Applied Chemistry,



