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Fig.1 Sketch map of experimental disposal
1—initiating cable, 2—Dbearing cord, 3—transmitting cable,
4—experimental bracket, 5—explosive charge,

6—sensor, 7—bottom
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Fig.2 Shock wave pressure-time curves from

the two explosive charges at distance of 2 m
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Table 1 Shock wave parameters of the two explosive charges

TNT PBXW-115
p/MPa 24.4 25.8
0/ s 96.0 141.5
I/kPa « s 2.7 4.3
e /kPa - m 20.0 26.4
E./MJ 1.005 1.327
T/s 0.217 0.289
E,/MJ - kg™ 1.99 4.70

Note: p, peak pressure; 6, time constant; I, impulse; e_, energy flux

density; E_,shock wave energy; T ,bubble periods; E, ,bubble energy.
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Table 2 JWL EOS parameters for TNT

A/GPa B/GPa R, R, w p/g " cm 3 D/m - s”! E/J+m™? pcy/GPa
373 3.74 4.15 0.9 0.35 1.63 6930 7.35E9 21
#3 PBXW-115 M A A KER S "
Table 3 Parameters of ignition and growth model for PBXW-115
non-reaction po/g cm? A/GPa B/GPa R, R, R/ (GPask) o,/ GPa G/GPa
explosive 1.792 4066 -133.9 7.2 3.6 2.091E-3 4.54 0.2
detonation A/GPa B/GPa R, R, R,/ (GPa/k) Ey/(kJ/cc) Dey/m+s™! pey/ GPa
products 372.9 5.412 4.453 1.102 4.884 E4 0.1295 6476 20. 84
1 b a x G, ¢ d y
reaction rate 15 0.6667 0 4 1.95 0.6667 0.1111 1
equation c
parameters 2 € f 2 mxig magr mngr
8 1 0.1111 2 0.015 0.25 0

x4 kwsmARsHESH

Table 4 Polynomial EOS parameters for water

RS 1kg RHABE2 m WM FRSHHEEMIBELER

Table 5 Shock wave parameters of 1 kg explosive charge

Po A, A, A, T, T, at distance of 2 m
Jg-em™ /GPa  /GPa  /GPa ' /GPa  /GPa T EXWITS
1.0 2.2 9.54 14.57 0.28 0.28 2.2 0 parameters " exp. omor | cale._exp. orror
p/MPa 23.9 24.4 2.0%  25.1 25.8 2.7%
0/ s 101.1  96.0 5.3%  150.2 141.5 5.8%
244 ‘ I/kPa-s 2.9218 2.7 8.2% 4.5 4.3 4.4%
20 f\‘? e/kPa-m 18.564 20.0 7.2%  25.8  26.4 2.3%
i T E_/M] 0.933  1.005 7.2%  1.297 1.327 2.3%
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Fig.4 The shock wave pressure-time curves

from TNT and PBXW-115 at distance of 10 cm
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Fig.5 Bubble periods of 1 kg explosive

charge exploded in water at a depth of 5 m
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Table 6 Comparison of calculated bubble

parameters and experimental data

TNT PBXW-115
parameters
calc. exp. (this work) cale. exp. (this work)
/s 0.213 0.217 0.283 0.289
E,/MJ - kg™'  1.88 1.99 4.41 4.70
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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



