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On Brisance of Explosives XV

State of solids under high pressure impact

by Takehisa Sakurai

By applying the values of the propa-
gation and particle velocities of shock
waves, which were reported in the previ-
ous paper, to the well-known shock rela-
tions, the compressibilities of iron, copper
and lead were calculated and shown in
figure 1, Compressibilities of iron and
copper well coincides with those statical-
ly obtained by P. W. Bridgman, while
the compressibility of lead differs greatly
from that obtained statically, and more-
over the purity of lead has a great in-
fluence on the shock behavior.

This fact shows that in lead a shock
wave is easily formed under the impact
of TNT detonation, while in iron or cop-
per the stress wave induced by TNT de-
tonation is vet in an elastic region.

The dynamic property of rubber is of
special interest; figure 3 shows that in
rubber a shock wave is easily produced
and the dynamic property is greatly

changeable according to the velocity of
impact. A similar behavior is also seen
in paraffine, sand stone and concrete
mortar, while marble, on the contrary, is.
hard for dynamic impact. as shown in
fig. 2 and 3.

Then the author clearly found the fact
that a high-order plastic flow occurs in
lead, marble, rubber or paraffine if the
impact pressure exceeds a certain limit.
Here it is noticed that such a high-order
plastic flow accompanies a remarkable
rise in temperature, compared with the
fact that a shock wave accompanies a
little temperature rise.

Fig. 10 or 11 shows the shock pressure
in iron or copper as a function of the
distance traversed. Thereby the author
could not find any knick point, the ex-
istence of which was recently reported by
Duff and Houston.

(Nihon Yushi Co., Ltd)
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