W17 % 1 -
CHINESE JOURNAL OF ENERGETIC MATERIALS

2009 42 A

7 o® Vol. 17, No. 1

February, 2009

X E YRS :1006-9941(2009)01-0050-05

Steven iz I8 Fp A~ [5] 72 1K 38 =k

B O TS EZS T R f B A 5

R, FAEL, XXE, 0 A&

(W ETRAEF R T AR A, W 46 621900)

FE R 2 kg NSk SIL VEFBR SHL AN Sk 58I 23 5 X PBX-2 MEZ52E47 T Steven 145, "LIQ%‘EF'%FH-’EE%HFJ'J
TSR i — 98 £ 4% (PVDF) TR W 3R g A i I 3ol 1 A ity o A0 T g 78 A i 8 3 e v R S AU T 1 20 A T i KO

TR s 3 i O AL R I R KR R RO, 2T T Steven 1556 H A (AR AR K 3 1)

I AL Q*%'ﬁ

1122 W1, Steven X 8 by ¥ T 7 5 A A 5 O 0 A5 A TG0 A5 K 2 5 B IR 20, A Sk L 7 I PBX-2 A 25

oy R R B o
KR NE 125 Steven KT 5 EZG R At B ¥
hE4S %S TIS5; 0389
1 51 &

K 24 1) 43 o7 B PEAN O 2 2 e PR B 110 F2 248 b
o MY AR & ST 20 HE 25 RN D R AE
)5 ,{Eﬁ{lﬂhﬁ m R T BCEAS AU 5R, A KR 2 1
AR SR, TG KR 25 718 1 0T R e PERE L 1993
4F Chidester 2 A" ) WP 55 T Steven {15 75 15, I
F0F 5% il o M % 5548 (XDT) B4, FfiJ5 Chidester,
Idar 25 A% R H Steven {3 i WF9E T LX-04,
PBX9404 [PBX9501 % FE 25 4% il 1) S i F2 3, JF 64T T
B THAA 38 5 %) R R R 3 ik B 3 11 F1 PVDF
S A5 0 R Ty 2R, AT T KE 25 1 SR R T RS
el A SR 0 Sk BALIEAT T Steven i 367, R I
B 5 3 IR T KR 25 0 32 ) S Ak B W AR RS T
EACHT G PBX-2 JE 2 5 R AR Ak . B AT, B XA [
TE R A o TR T K 2 B DA B K 2 AR T AR TR R AR
XDT B4 i L 2= AR s 2 p T
S T WA o T KR 24 i e 1 AR R AS [R] B
AR SFALEE 5 B 9 &2 2 PERE , A TAERFSE T A [RJE AR i
SLAECR PBX-2 24 i ey b AL A

2 Steven i{ 16 3 & K ik 77 %

Steven IR I FE M ARG S R BEERWAE 1 i,
i KE2 ke A A S R U OGN R ) R A &
AL, ESCHR (5] g &l B3 n T PVDF JE St
k. X PBX2 ME A7 X &, EZ R+ H

Y5 B #A:2008-04-29 ; f& [E] H #§ :2008-11-03
YEHE A AR (1978 - ), 9, Wi+, By A se 51, BN FAE L % &
PEWFSE ., e-mail; zhangy2005767 @ sina. com

MEARIREG A

@98 mm x 13 mm , ¥ 5 &K JE
% 3.5 mm, B Q235 4.

€05 19 mm, 5 AR =%

® 1 Steven Liﬁhﬁ‘uﬁ': 4
| —R PR MR, 2—PVDF i Fféh 4R s 13, 3—6#,
A—FE2AME, S—IB4T, 60—, T—H W&

Fig. 1 Diagram of Steven sample
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1—Teflon ring, 2—PVDF and manganin pressure gauges,
3—cover plate, 4—sample, 5—Dbolts, 6—retaining ring,

7—steel backing plate
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Fig.2 Diagram of Steven test bomb

I—aluminum bomb body, 2—seal ring, 3—bolt, 4—warhead
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Fig.3 Photographs of different shape warheads in Steven test
1—Tlittle blunt warhead, 2—pin shape warhead,

3—plane warhead
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Fig.4 Photographs of recover sample for PBX-2

under different shape warhead impact
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Fig.5 Photographs of flat projectile impacting PBX-2 explosive
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Fig.6  Curves of ignition delay time vs projectile

velocity for explosive under plane impact
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Fig.7 Curves of overpressure vs projectile velocity

for PBX-2 under different shape warhead impact
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Fig.8 Typical pressure vs time curve in the rear surface of

PBX-2 in Steven test( no reaction)
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Fig.9 Curves of pressure vs time in the rear surface of

PBX-2 under flat projectile impact
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Reaction Rule for Explosive under Different Shape Warhead Impact in Steven Test

DAI Xiao-gan, SHEN Chun-ying, WEN Yu-shi, XIANG Yong
(Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract ; Steven test for PBX-2 explosive was made by using little blunt warhead, pin shape warhead and plane projectiles of
2.0 kg. The pressure change was measured by manganin pressure gauges and poly vinylidena fluoride ( PVDF) piezofilm stress
gauge. Ignition process was analyzed by high-speed motion pictures. The reaction overpressure of explosive was obtained by blast
pressure gauges. Reaction for explosive was analyzed under different shape warhead impacts in Steven test. The results show that
explosive reaction is more intensive because of strong shear band under plane impact in Steven test, and reaction degree for PBX-2
explosive is higher under plane warhead.

Key words: explosion mechanics; Steven test; explosive safety; impact sensitivity
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Numerical Simulation of Cook-off for Explosive at Different Heating Rates

WANG Pei, CHEN Lang, FENG Chang-gen

( State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract: A cook-off model of explosive was established to investigate the characteristics of explosive thermal reaction at different
heating rates. The numerical simulation was employed to model the cook-off process for GHL explosive at different heating rates by
computational fluid dynamics ( CFD) software. The decomposition reaction of explosive was described by Arrhenius-equation.
According to T-t curves of cook-off test at heating rate of 1 K - min~' the activation energy and frequency factor were confirmed.
The calculations were conducted to simulate the cook-off tests for GHL explosive at heating rates of 3.3 K + h™',1 K » min™",
3 K- min~" and 10 K - min "', respectively. The results show that the external heating rate has much influence on the ignition time
and ignition location. The ignition time of explosive decreases and ignition location removes from the interior to the edge of explosive
cylinder with increasing of the heating rate. The ignition temperature is slightly affected by the heating rate. The environment
temperature at igniting in slow cook-off test is lower than that in fast cook-off test.

Key words : physical chemistry; GHL explosive; cook-off; ignition; numerical simulation



