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Explosive(Emulsion)
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Steel pipe

Fig. 1 Experimental set up for explosive welding of
a steel pipe

Fig. 2 An optical micrograph of the welding section
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Fig. 3 A photograph of a cross section of the steel

pipe after welding test
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Fig 4 Relation of the thickness and detonation
velocity for emulsion explosive
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Fig. 5 Effect of amount of explosive on the pipe

damage
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Fig. 6 Effect of stand-off distance on the pipe
damage
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Fig. 7 High-speed photograph of a flyer plate in
motion
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Fig. 8 Flying distance vs. time
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Fig. 9 Vertical velocity vs. flying distance
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On development of urgent repair techniques
for steel pipe destroyed by natural disaster(I)

Explosive welding test and optical measurement of flyer motion
Yuji OGATA’, Shiro KUBOTA™, Akira MASUI ™, Yuji WADA™",
Masahiro SETO’, Kunihisa KATSUYAMA™", Hideki SHIMADA",

and Kikuo MATSUI™

The experimental study on the application of explosive welding technique to urgent repairs of gas
and water pipe networks was conducted. The relationship between the damage to the pipe and experi-
mental parameters such as stand off distance and amount of explosive has been determined by a series
of the explosive welding tests. The deflection of the pipe is maximum without stand-off under the
same amount of emulsion explosive. As stand-off increases, the deflection of the pipe is decreased. To
the definite amount of explosive, when stand-off is more than 5mm, the deflection of the pipe becomes
approximately constant. Moreover, the motion of the flyer was investigated by optical experiments.
Regardless of the amount of explosive, the velocity of the flyer plate is accelerated instantly over 200
m/s within 0.5mm flying distance and reached approximately constant velocity at short flying distance
smaller than 5Smm.
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