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On Brisance of Explosives (XI)

On particle velocities of shock waves produced in lead column by

attack of detonation of explosives,

By T. Sakurai

The author herein described a method
of measuring particle velocity in shock
wave in a solid such as lead. The me-
chanism of reflection of shock wave at
free surface of specimen was discussed,
which formed a standard conception to
measure the particle velocity. Further,
the author classified concretely its method
and explained the relative advantage of
his experimental method.

1. Measurement of particle velocity

The classified methods are as follows:
Direct method

(1) to determine the free surface velo-
city by means of electric contract
or condenser unit and Brown tube
SRR R )]
to observe the deflection of optical
beam incident upon free surface,
to determine the free surface ve-
locity from the velocity of shock
wave produced in air by means of
multiple flash camera,
to get the inclination of the curve
in 7-d diagram as shown in the
author's previous report. ...(II)
Indirect method:

oscillograph ...........
2)

3

4
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(1) the pellet method which has been
done by J. S. Rinehart can be
divided into two cases; One is
done in relatively long distance in
measuring the pallet velocity

.............................. (11D
and the other in very short dis-
ERTICO. -2 traavasasvivassossaps cariisrrss ULV

The author made tests for the first and
fourth of the direct methods and two of
the indirect methods stated above, mark-
ink I, II, 111, IV, in order respectively.
From the results of I and I[, it was
noticed that the motion of free surface
is fairly intricate, namely its velocity
is fast in the first period, but it go
through a process of decreasing in next
period and increasing again, because the
fracture at the bottom of specimen ac-
cured with the lapse of time. The fastest
velocity found at free surface coincided
with the value of pellet method IV.

Comparing 111 and IV methods, the case
of 111 showed smaller value than IV, hence
the IV method is more suitable for eval-
uation of particle velocity.

These measured become twice as fast
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as particle velocities in any case,
The result in various metals by the
above four methods are shown in the fo-

Table .
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llowing table 1. The explosive used was
TNT (40.95g/ce) 300g and the diameter
of specimen was 3Smm.

Particle velocities v m/s

Figure in parenthesis shows thickness of pellat.

LEAD
Length of| Method
specimen - — =
(mm) A [N AT
[ (0.5) 19.2.(1,1) 22.0
100 — | —f (o) tea (19) 128
{ (1.9) 82 (s.2) 89
[ (1.0) 27.6 (0.4) 45.8
80 — | =] o) =220 (1.2) 233
| (3.8) 123 (1.5) 29.4
' (o.sg 375 (1.1) 615
60 67.2~52/ 64 (1.6) 34.8 (1.9) 44.5
] (3.0) 218
‘ l (0.4) 139.0
45 127.0~47, 78  — ' (1.1)105.0
| | (1.9) 102.0
o L (0.4) 182.0
50| 185.0~50 150 = s
pasen——2) = b e
l =" (0.4) 215.0
20 199 | 222 — ftia) 190
| i (1.9) 125.0
0 | — = —(0.4) 265.0

The distance for measuring the pellet
velocity was 60~100cm at III, and 0.1~
02 at IV.

From the fact that a thin pellet has a
higher velocity than that of a thicker
one, it is recognized that the front of
shock wave rises very rapidly, on the

IRON

Length of Method
specimen —
(mm) I | II I ‘ IV___
32.5— 20.5 3.0% 16,7 (0.4) 42,0
40 135 | (4.0)22.5/ (1.0) 8.5
(8.0) 21.4{ (2.0) s5.
e o1 — |(0.9) 730
e s { (1.0) 104.0
20 . | 139.0—105.0] — | (2.0) 54.8 Efgg 1220
) 1l 50.4) 160.0
10 — - = 0.2) 177.0
| el (1,0) 243.0
Lo M| o e Shaa
> i. 0.4) 4220
= | N i e J 0.9) 505.0
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other hand iron shows the reverse aspect
with the same explosive TNT (40.95g/cc),
therefore it is thought that the wave
front is of round form. In order to dis-
cuss the fracture of materials by impact,
we should consider the particle velocity.
(Nihon Yushi Co., Taketoyo Plant.)





