W7 % 2 & B M M Vol. 17, No.?2
2009 4 4 A CHINESE JOURNAL OF ENERGETIC MATERIALS April, 2009

XEHE :1006-9941(2009)02-0143-04

A [5) 2 1% 77 20 Xt 3R R o D 1 mE =2 M R B (E AR UL
PEE, EEZ, 5 W, ZER

(AFBEIAEFBRERFEEARERER LB E, 4w 100081)
FEE P LS/DYNA B, SR T 0o i o 193 b g D 55 | 40 2R 08 S 0 R AT 8 2 = 4 (UL, 45 310 R
S} R ACR 2SR AR A B HE o A LA 5 O B R PO AR, 5 B A 0 6 m AR T oA, AR
7R R A R Rk U5 3R AR RETE S AR EOR SR AR o W G AT OO RS R RE S A R BE Y 45 T 20.3% A

TE 6 m LL7F 580 1 m W% EIEZ 0 9. 6% ,

KHCA AT T AR — B

R A T2 5 8 R s R AR s SRR AR s RO s B E A

hmES#EE.TI410.3; 0389

1 3]

LRI A X AR T - 98 S S A I A )
SIo3 A 1 AN TR R R R S B A R,
B R BRI AT 2 R T 1 T A I, 4% %
&N PN O R R UL AN [ Y e 5 s
U )RR 77 3Nz — o SCRRL4 T RIS Jod i 52 56 A
ARIERS DR SR oV e o A R TG o s o O
F DN B I 25 2 10% 2o Ay o SCHR[6 145 RO
P e A1 60° I R 18] J7 i) b AP A4 B fi e Ko 2
HERREAT SR o IR S8 N R o R LTS S
Jev W AR 23 3 A, AR A B B 5 R i e
Ak B ARATRI Fr B B T B A A

A% SCER X SR AR SR R R AR o0 R e 9
A A Ty AT S UK Bl e A = A R B AL, 75 B
i3 JRE 0 R A S AR 1)l 1) ) 3 A D B I 1] £
ARAEHLEE 5 45 21 ) e b5 2R A I ) 3 A A ) DX I8 PA Y
B R E L VRERE I £ A TR W AT £
SRR TR R[] DX 3 PN AT AR, PR DT R S B T
WA AT HE A5 2R 76 $E AR B 1 o0 A 18], 45 H 1 0
AR AE L L Y i

2 BEMEMERE

AN 32 25 Se R R s 4L, R A
1 7R ¥E25RF OCTOL(HMX78/TNT22) ; SeiA il
MR LY/ 12 85 @A 2R AT WU 52 75 R 8 41
B 4, il 3L AT 30 FRBEA B BB 2573 AL

i

I %5 B 5 :2008-07-23 ; f& [5] H #§ :2008-10-24
EER N T HB (1979 - ), 3 TR B L BT 5 A, W58 7 1 Ol R 0
2 BAZE R KAl B . e-mail; newagan@ 163. com

ERARIRAG A

DOI: 10.3969/j. issn. 1006-9941.2009. 02. 004

A explosive shell  fragment
initiation v _9=180" " initiation v
>60°
initiation initiation A
il \ VI .
$=90° $=270
initiation I initiation [

L O 7 A S A 5 A 1

Fig.1 Configuration of focus fragment warhead
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Fig.2 The simulation model of warhead
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Table 1 Parameters of explosive and JWL state equation

p/g+em™ pe/GPa Dy/m-s™' A/GPa B/GPa R, R, o

1.821 34.2 8480 748.6 13.38 4.5 1.2 0.33
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Fig.4 Fragment velocity of the the uniform warhead at 84 s
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Fig.5 Velocity curves of fragment by different detonation modes
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Fig.6 Energy curves of fragment by different detonation modes
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Fig.9 Simulation of fragment distribution on an annular target

in static explosion for the focused fragmentation warhead
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Numerical Simulation of Energy Output Structure for the Underwater Explosion

SHI Rui, XU Geng-guang, XU Jun-pei, LIU Ke-zhong
( State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract : Energy output models for the ideal explosives and aluminized explosives were introduced. These models were used to
calculate far-field UNDEX of TNT and PBXW-115 with AUTODYN software. Performance parameters such as peak pressure,time
constant,impulse , energy flux density and shock wave energy were calculated. These parameters were compared with experimental
data. The dynamic model of high pressure gas bubble in uncompressible liquid was achieved. The dynamic equations and JWL EOS
(Equations of State) of the detonation products were both used to calculate bubble parameters. Bubble periods of 1 kg TNT and
PBXW-115 are 0.213 s and 0. 283 s. Bubble energy are 1. 88 MJ - kg™' and 4.41 MJ - kg™ ', respectively. Bubble parameters
calculated are consistent with experimental data.

Key words: explosion mechanics; underwater explosion; energy output; shock wave; bubble oscillation
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Numerical Simulation of Effect of Different Initiation Positions

on a Certain Focusing Fragment Warhead

YAN Han-xin, JIANG Chun-lan, LI Ming, WANG Zai-cheng
( State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Betjing 100081, China)

Abstract: To increase fragment warhead performance,aimable fragment warheads were widely designed and developed to obtain high
lethality against air target. A certain focusing fragment warhead driven by two different places of detonation respectively, were numer-
ically simulated by using DYNA3D. To obtain the fragment distribution density,target was modeled numerically at 6 m far away from
the fragment warhead. The simulation results show that the fragments can focus on the target, and the fragment ejection angle and
azimuth angle agree with each other. The velocity of directional fragment under two asymmetric points initiation is 20.3% faster than
that under the center initiation, and the fragment distribution density under two asymmetric points initiation is 9. 6% greater than that
under the center initiation. Simulation results could be used for the initiation system of focusing fragment warhead in engineering
practice.

Key words: explosion mechanics; directional warhead; asymmetric initiation; focusing fragment warhead; scattering characteristics ;

numerical simulation





