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Amorphous film

Fig. 2 A micrograph showing the interface of welded
amorphous film with steel plate
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Table 1 Material constants in Mie-Griineisen EOS

Materials | po(kg/m’) | co(m/s) s T
Water | 1000 1490 ‘ 1.79 | 1.65
PMMA . 1180 2260 |1.820.75

Aluminum | 2790 5330 | 1.342.00

Table 2 JWL coefficients for SEP explosive

A(GPa) |B(GP) | R, R, | o

365  2.31 4.30 1.00 0.28
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Fig. 5 (a) Framing photographs and (b) numerical results of deformation
processes of aluminum plate by underwater shock wave. WF; water
surface, AL: aluminum plate, PG: product duct gas, SW; shock wave,
EX; explosive, PP; PMMA plate.
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Fig. 6 Streak photograph of the case with inclined angle
a =25, AS denotes shock wave in air.
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Fig. 7 Flying distance histories at x=30mm from left-end of

aluminum plate
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Fig. 8 Changes of normal component velocity of
aluminum plate at point x=30mm

Table 3 Final plate velocity in Fig. 8 for dif-
ferent inclined angles

aldeg) | 15 20 | 25 | 30
Vp(m/e) 780 | 677 | 576 490
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Fig. 9 Pressure distributions on the aluminum plates and
deformation shapes at 20 s
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Fig. 10 Pressure distributions in the cases of (a)rigid surface
and (b)0. 5mm thick aluminum plate at time=20ys
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On the characteristic of the explosive welding technique
using the underwater shock wave (I)

—High speed deformation of the metal flying plate due
to underwater explosion—

Shigeru ITOH", Hirofumi IYAMA™, Masahiro FUJITA*™,
Kazuyuki HOKAMOTO?®, and Akio KIRA™*

The explosive welding method has been applied for the industrial production. Many dissimilar
metals can be welded by this technique. However, it is difficult to weld very thin metal plate and
amorphous film with other metal plate. In order to realize such welding, it should be controlled so that
the pressure acting on the flyer plate and be weldable condition is satisfied. In the newly proposed
explosive welding method using underwater shock wave, the pressure acting on the flyer plate can
simply be controlled by varying the set-up conditions such as the distance and inclined angle between
explosive and flyer plate. We have successfully welded the amorphous film with the steel plate using
this method.

In this paper, we first present an example by using this method. Then, in order to assess this
method, we have done the experimental observation on the flying of an aluminum plate by underwater
shock wave from the detonation of explosive in water. The numerical simulation under the same
conditions are carried out and the comparison with the experiment is made.

(*Shock Wave and Condensed Matter Research Center, Kumamoto Univ., 2—39— 1 Kurokami,
Kumamoto 860-8555, JAPAN
“Dept. of Mechanical and Electrical Engineering, Yatsushiro National College of Technol-
ogy, 2627 Hirayamashin-machi, Yatsushiro, Kumamoto 866-8501, JAPAN
“*Dept. of Mechanical Engineering, Sojo Univ., 4—22— | Ikeda, Kumamoto 860-8691, JAPAN)
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