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Fig. 6 Shadowgraphs of the explosion phenomena of detonator taken at sequential times.
Each photograph is of a different experiment. The numbers give time in gsec after

the explosion.
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Fig. 7 Time-distance diagrams of shock waves produced by expansion of detonation gas and
metal fragments emanating from: concave bottom of detonator.
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Optical Observations on the Explosion Phenomena
of Detonators by Laser-Shadowgraphy

- by Yuichi NAKAMURA¥* and Hideo MATSUO*

A shadowgraph system using a ruby laser as a light source is set up to observe
the flow fields produced by the explosions of the detonator. To synchronize the emi-
ssions of the laser beam with the phenomena, a pokels cell Q switch, two delay time
generators, and a pulse-triggered blasting machine to initiate the explosion of the
detonator are used. These enable us to get a giant pulse beam at a desired time
after explosions and to obtain time-resolved shadowgraphs at desired intervals.

The shadowgraphs of the explosion phenomena of the detonator obtained in this
way show the existence of shock waves produced by the expansion of the detonation
gas,“rthe metal fragthents rushing out with supersonic velocities, the shock waves
developed by the motion of the fragments and the contact surface between the air
and the detonation gas.

Time-distance diagrams obtained from the shadowgraphs show;

(1) A small fragment scattered axially from the concave bottom of ' the detonator
with a velocity of about 2km/sec gets ahead of the shock wave produced by the
detonation gas expansion, approximatelely 10 usec after the explosion. (2) Behind
this small fragment, there is a large fragment with a velocity of about 1.4 km/sec.
(3) The detonation gas stops expanding approximately 50 psec after the explosion,
causing the subsequent decay of the shock wave.

(*Faculty of Engineering, Kumamoto University, Kurokami 2-39, Kumamoto)
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