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Fig. 1 A schematic of the formed high explosive.
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Fig. 2 Experimental illustration for the under-
water explosion of the formed high ex-
plosive.
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Table 1 Constants of JWL equation of state for SEP.

A(GPa) B(GPa) R Rz @ Eo (/)
364.9937 2.309774 4.30 1.00 0.28 2.8794 x 10°
Table 2 Constants of equation of state,
Material po(kg/of') c(m/s) s
Water 1000.0 1489.0 1.786
$S400 7850.0 3574.0 1.920
o= opAH min(0,H) ® Direction of dstongtion
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Fig. 3 Shadow graph obtained by the underwater
explosion of SEP pasted on the steel plate.
The notation S1 indicates the front of the
underwater shock wave generated from the
boundary between SEP and the water, and
52 shows that generated from the boundary
between the mild steel plate and the water.
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Fig. 4 Distance-time wave diagrams obtained by

the streak photographs taken in Y-direc-
tion.

Fig. 5 A streak photograph obtained by the under-
water explosion of SEP pasted on the steel
plate. The streak speed is 2en/ps.
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Fig. 8 Distance-time wave diagrams obtained by
the streak photograph taken in X-direction.

Water Numerical calculation
©  Shadow graph
A Streak photograph
St
Product gas SEP
A A 1121 s 0 A
Steel plate u
Lit i bipecre
S2
20mm
Woter —

Fig. 7 A comparison of the profiles of the under-
water shock wave obtained by the streak
photograph, shadow graph and numerical
calculation.
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Fig. 9 The changes of the velocity and the tangen-
tial angle along the underwater shock wave.
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Fig. 10 The changes of the tangential velocity of
the underwater shock wave.
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Fig. 11 The changes of the normal velocity of the
underwater shock wave.
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Fig. 12 Pressure distribution obtained by
numerical calculation.
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On underwater shock wave generated by underwater explosion
of high explosives (II)

— Underwater shock wave generated by slab explosive —

by Shigeru ITOH*, Akio KIRA*, Shiro NAGANO*
and Masahiro FUJITA*

A new metal processing method applying a flying plate driven by an underwater shock
wave has been developing. In this method, it is very important to control both an angle of in-
cident and a strength of the underwater shock wave which acts on the plate. As the basic
research of this technological development, the behavior of the underwater shock wave
generated by the underwater explosion of the slab explosives are investigated using optical
observations, such as a streak and a shadow photograph. We also simulate the 2-dimen-
sional underwater explosion by Arbitrary Lagrangian-Eulerian (ALE) method. Concerning
the configurations of the underwater shock wave, good agreements between the numerical
and the experimental results are obtained. It clears that the normal velocity component of
the underwater shock wave impinged on the flying plate have little effects of the distance
from the surface of the slab explosive.

(*Department of Mechanical Engineering, Faculty of Engineering, Kumamoto
University 2—39—1 Kurokami, Kumamoto, 860, Japan)
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