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On Brisance of Explosives (XIII)

High-order plastic deformation in non-metalic solid

by detonation of explosives

by T. Sakurai

If a solid body is subjected to a violent
impact above a certain limit, the solid
is released from its own cohesion and acts
as a liguid or a plastic matter; this
plastic wave can be named as a high-
order piastic wave and characterised by
a low wave velocity and a high particle
velocity.

Therefore, in a diagram of wave velo-
city and distance as shown in Fig. 1,
the region of high-order plastic, wave
with low wave velocity exists over a
distance of about 10~20mm from impact
source and then the wave suddenly gets
a higher velocity at the points of forming
a shock wave. While, the particle velo-

city of a high-order plastic wave is
higher than that of shock wave.
OF T a0 30 40 30 6 ®
deslarnce m me

45

These phenomena are distinctly found
in glass, marble and paraffine ete, but
unclearly in concrete or sand stone.

On the contrary, these phenomena can-
not be found in “Perspex” as shown in
Fig.2.

o
Fig2
‘ 4
€LE
& D v stone
3}
Flasgres
Ta2r
L
°\-
=k
3
o
0 I‘O J‘a 0 N 50 @ 10

deatanen wt m

The explosive used in the present expe-
riments was TNT with density of 0.95g/
cc.

Table. Particle velocities at front of
stress waves in non-metallic solids,

a is distance mm and v is particle velocity m/s.

concrete paraffine rubber
a r i L [/ L
11.8 625 10.0 Q&0 12.0 B30
21.3 40 21.0 700 21,5 2385
al.1 132 31.5 245 37.2 200
41.3 68 50.0 130 57.0 156

(Nihon Yushi Co., Taketoyo Plant.)
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