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Table 2 Calculated reaction results at different velocities for

PBXCO3
velocity/m « s~ height/m reaction type
20 20.41 Fracture
25 31.89 Fracture
28 40 Ignition
30 45.92 Ignition
50 127.55 Ignition
70 250 Ignition
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Fig.7 Pressure distributions at different time for JO-9159

11
1\
0l

I
\H

[
|
[
|
I
[

Ea== T

TTIT

T
1
N w

VLK\HHIHH MTTTTTTTT]

B 8 JO-9159 Jf 243Uk P B A S T B B i o 7

Fig.8 Elements position in explosive of JO-9159

CHINESE JOURNAL OF ENERGETIC MATERIALS

fik B AR S, G b 2T A TR 24 R T A R A A
N KELGIRES AR T, T B s BE A AR A W A A
P KE 25 8 s T BB TR 328 3 1) 4 24 PN AR A, 129 s
W HE2G N B s T 3 3R ) 1. 48 GPa, 134 us i), 4EZ)
PN EB R J13k 21 GPa, mJ IE #1255 166 ws B, 4
7‘37!3%;%5%0

R 3k — A5 WL 245 TN 0 B 1 DL TE K 2R 1Y
YNSRI S A RIS ] 8 o i IR i L 8T 9 4y
TR i R . A9 R DLE T2
3.4 5 4 DBITHY IR IT L BT KE 25 N AR I )
89 AR T 1] 2 o JES TR [6] 0 25 PN BRI 19,137 s I, 4
SRR HE B Z2k8 T 32 GPa, S AT KEZY B &
KT
4.2 PBXCO3 MEZHmNITE

K10 25 1 AN IR Bk v 8 B2 T, PBXCO3 #F 24 #
Ik P Y B B )t 2R AR BRI AR T 25 m - s
I}, PBXCO3 #2453 Jy Ja i B Th v, 24 ik B — & i Je
EAFE T, BT B R A2y A A ke 2Bk
VEHEERT28 m - sTU L KRS ) IR IR BT, i 5
— BB T Ak S Ag Ot IR B (H B S IR
LR ER b, B WIHE 25 % A ik, I HL A R [a] H 3
TEMIEIR o N R DLE Y B A Bk s R Y
R W JBE S 15 728 /0N, i KIS I R] 45

2.117e01 5.534e-02 _

AR

1905601 5.006902]
1694601 447902
1.482e.01._ 3951602
1270601 3423602
1.058e-01 2.896-02
84570021 2368000 1|
6.3516-02 1840602
4234602 1312602
1| F 2.117e-02] 7‘842e03]
-36016-06 2565603
c. 134 ps d. 166 ps
40
30r
©
&
5 20
=3
7
(&3 L
g 10
0

100 110 120 130 140 150 160 170
time /s

9 JO-9159 ¥ 251k BE N 3 BUCI & FE A7 e ] il 2%

Fig.9 Pressure vs time of monitor elements for JO-9159

2012 4% #20% %64 (748 -753)



752

FIR, BRB, B, BRI, AR

700
600 [
S
)
.5 500
<8
£
* 40t
\
25 /s 20 m/s
300
0 300 600 900 1200 1500 1800
time / us
B 10 [a) k% o B T s il A Y T B e ) it £k

Fig.10 Temperature vs time of the highest point at different
drop velocities for PBXC03

4.3 MEHTEERLSH

TV BRI S N 20 m o+ 57T, R [A] B
PBXCO3 ¥EZ5 Ll . 111 s B 59 44 42 fih 1) 80 4, I
G AE T e 25008, 25 16 B 1 VR TR I i kAR 78
T AR A R A TR LS, 300 s
B, FEAN AR 0 4 BT D) MRS AL R VE TR, S5 e
TOUA7 22 b Ak ) K 245 745 0 S o B, AR AR OE 7 AR 2
g MR EAAENBRAERT M EE kA SN
B b B 5 A TOU A 2 ik 5B O, R BOR) ) b R
1200 s B, 5 89 F T A 2 fil 189 4 25 38 43 & A2 i 1
2000 ws B, e HB 4 C A KE 245 3B, KE 24 N B 5
gk — Y K.

4.4 HHANEEE

Bl 12 S Bk O Ol 20 mo- s T B A W) A %)
PBXCO3 2y PRI 0 A o 111 s I, SRR f b 1)
KE25 32 BIBUAE O AE T, I BETH i 5 300 s I, #1944 41 161 A%
IR BEAR S T, 5 R A A BT DA AR Y IR T
s 876 s I, KF 24 P4 vl B e gl 2 K 1) 394 K, 2
JE K2 e IR HERFAE 400 K ZEA7 80 R KA m Ko

Pl 13 2 fil gty B O 30 mo- s TR, R[] B %)
PBXCO3 #E24 W HR L B 40 Ao 231 s B, i T 4942 1
DY UIAE R, 55 12 Ml ke 24 10 4 52 20 5% e, 3 TR o
1122 s i, B AR B9 Rp S HT, A9 TOURR 0 57 1)
24 A L T T BBURY. , Jox 4 RS Sl JEE 7 ey, A AN I AR
R A KR K

3.502+02 _
3.449e+02
3.397e+02
3.345e+02 -
3.293e+02 4
3.241e+02 ]
3.189e+02

ignite point

3.137e+02 1
3.084e+02 ]
3.032e+02

a. 231 ps
B 13 BRI 30 m -
I 3 A
Fig. 13 Pressure distribution of PBXCO03 at drop velocity of
30m-s!

b. 1122 us
sV, A [ B %) PBXCO3 25 i

a. 111 ps b. 300 s c. 1200 ps d. 2000 ps
BT Bk HUER 20 mo- s T R[] %) PBXCO3 K 275 I
Fig. 11 Explosive deformation at drop velocity of 20 m - s ™' for PBXC03
gg%m% - ggggm% 1 4.809e+02 -,
y : 4.626e+02
o T e |
29806402 ] 42606402 -
;g%mg 3.1200+02 1| 4.077e+02
29806402 | 3894e+02
2 9806402 371e+02
2.980e+02 3.529e+02 |
2.980e+02 3.3466+02
3.163e+02]
@ 29800402
a. 111 ps b. 300 ws c. 111 us d. 1110 ps

12 Bkl 20 m -
Fig.12 Temperature distributions at drop velocity of 20 m -

Chinese Journal of Energetic Materials, Vol.20, No.6, 2012 (748 =753)

sTUE, R [ 2] PBXCO3 #F 25 1A %5 I8 4 A
s~" for PBXCO3

oAt

www. energetic-materials. org. cn



I 24 R v i B SRS 03 B 753

[J]. Chinese Journal of Energetic Materials( Hanneng Cailiao)

5 HRIE (sup) . 2004,12(Z2) ; 545 —547.
[4] fUBRE:, AW, SCES. BB T T PBX-2 4 25 (19 14 i
SR PHHEZ 20 K K B0 RS 47 20 57 B i e Ll BHERR, 200 19(2): 208 <2136
e b s N » DAI Xiao-gan, SHEN Chun-ying, WEN Yu-shi. Reaction of PBX
K 245 7S MR i U B T ) T A AHEZ A A A -2 explosive under simulated drop impact[ ) ]. Chinese Journal
ﬂﬂu#u%ﬁ%%%@ﬁ/ﬁ%o %Fﬁ [W*%i}»%‘ﬁ:ﬂ*ﬁ)ﬁ Bﬁ of Energetic Materials( Hanneng Cailiao) , 2011,19(2): 209 -
b N R 2 A T o 211.
m%)& Eﬁl‘l‘ﬁj‘i{% ’ Hhﬁg}ﬁﬂsyﬁ%%ﬁ ﬂ]flﬂiﬁéﬁo I [5] Lawrence livermore national laboratory. LS-DYNA Mser$s Manual
’ﬁlﬁﬁ%ﬁ%Xﬂ’ﬁéﬁﬂﬁﬁéﬁﬁﬁﬁii‘é‘@ﬁ‘mﬁj\*ﬁ [M]. California, University of California, Lawrence Livermore
I A 24 B (T V4 25 40 B R bl Laboratory, 2001,

N T A T £ - . _ [6] Tarver C M, Hallquist ] O, Erickson L M. Modeling of short
Xﬂ’}:’ﬁ%ﬁ%&x jl—ﬂ‘ﬂ‘% ’ HI%IJLXﬂ’ ME%E;E% EP Z< IEJ pulse duration shock initiation of solid explosive[ C] // Proceed-
M) 157 155 40 B8 50 4 o AR B PBXCO3 M2y & A e v ings of 8th Symposium (International) on Detonation, Albuquer-
F I 5k A 25 ~ 28 m - s 2 AL T S ues Ls: 0. J. 1983 931 961,

e . AINY [7] Lee E, Breithaupt D, Mcmillan C, et al. The motion of thin met-
E}i%llmﬁ"|ﬁﬁﬁgﬁf 25.5~27.7 m -5 Z'Eﬂ , VI_%: al walls and the equation of state of detonation products, UCRL-
(55 52 M LRI 45 . L 0o E B 24 3 i 2 91490[R . Albuquerque: [s. n. ]. 1985.

e ¥ N N . whif 4 X 24 11 i 4% R JE[D]. dext: dext
R BB SR SR B2 R i e, 0 ST O IRIFTR AR DT, A AL
ity 2k — 2P T W . (9] (A4:%. LS-DYNA3D Hig LRl 592 I 0BT [ M. Jbst: Bl ih
WAk, 2005 47 —49.
5% BAI'J Z. LS — DYNA 3D theory foundation and case analysis

[M]. Beijing: Science press, 2005 :47 —49.
[10] BgscHe, Zookat. T2 [M] R RO TR 2% R,
2001.

L] Plbk, BEB, W%, & EHIRAELIM]. b BHT
v BR A, 1995 53-54,

[2] Chidester S K, Green L G, Lee C G. A Frictional Work Predictive . .
. o . TAO W S, LI 'Y T. Thermal engineering[ M]. Wuhan: Wuhan
Method for the Initiation of Solid High Explosives from Low Pres- . .
. ) . University of Technology Press, 2001.
sure Impacts [ C] // 10th International Detonation Symposium, . L. .
. [11] HU Zhong, ZHU Li-Hua, WANG Bei-yi, et al. Computer simu-
Office of Naval Research, Boston MA, 1993 . 785-792, . . . i
N e . e N lation of the deep extrusion of a thin-walled cup using the ther-
[3] #i5, mik, WU, 5. Steven X4 PR #1 K D-90031 Jy4

mo-mechanically coupled elasto-platic FEM[]]. Journal of Mate-

W B BRI )] . A RERE R, 2004, 12(22) ; 545 —547.
WL A WAL )] S e MR 12(22): rials Processing Technology, 2000, 102(1) . 128 —137.

HAN Yong, XIANG Yong, HAN Dun-xin, etal. The numerical
modeling of dynamical response of D — 90031 in STEVEN test

Numerical Simulation for Spigot Tests

WANG Chen', CHEN Lang', LU Feng', HUANG Yi-ming’, HE Le'
(1. State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China; 2. Institute of Chemical Materials,
CAEP, Mianyang 621900, China)

Abstract. The safety performane of explosive is investigated by analyzing three responses for spigot test: initiation, ignition and
fragmentation. In this paper, the numerical model of spigot test was developed with high sensitive explosive JO-9159 and low
sensitive PBXC03. The Ignition and Growth reactive (/ and G) model was used to describe initiated progress. The thermal-
mechanical coupling method and Arrhenius equation were used to describe ignited temperature. The elements-apart method was
used to describe fragmentation of explosive. The calculated critical drop velocity is between 25 m - s™" and 28 m - s™', which is
agreement with experimental results, and interior temperature and fragmentation of explosive were gained.

Key words: explosion mechanics; explosive; drop; fragment; numerical simulation
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