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(a) One free face Time from st frame (gt sec)
A =20mm ® o ) 25.5
B 60mm 2 8.0 (o) 3L.5
see Fig.1 @ 216 ® s2.8

Photo I (a) Schlieren photos of short intervals,
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(b) Two free faces. Time from 1st frame (g see)
A=50mm @ © @ 275
B=-40mm @ 7.8 @ 34.5

sec Fig. 1 & 22,8 ®

Photo I (b) Schliecren photos of short intervals,

14




Mg BTSN R 249

(a) One free face Time from 1st frame (g sec)
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B=30mm @ 26 By 144
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see Fig. 1 ® 177

Photo II (a) Instantaneous photos of long intervals,
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{b) Two free faces Time from 1st frame (e see)
A=50mm @ o @ 95
B=40mm @ 27 (B 144

® 181

see Fig, 1

Photo II (b) Instantareous photos of long intervals.
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See Fig. 3. Time from 1st frame (gt sec)
@ o @ 165
@ 33 & 283

3 85

Photo 11T Instantaneous photos showing the propagation of cracks.
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Photo IV Instantancous photos of long charge blasting.
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Basic Research on Blasting

I. Instantaneous Photographies of Fracture of
Acrylite by Internal Charges.

By T. Murata and K.

1. Introduction

There are commonly used internal charges in
industrial blastings. So, the mechanism of rock
blasting must be studied by the blastings with
internal charges. At the instant of explosion,

the gases in a bore-hole cannot expand fireely
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but are such confined as in a closed vessel and
they are ejected out after the formation of radial
cracks.

The cracks are formed by the effects of pressure
of explosion gases. Such a mechanism of blasting

was proposed by C. H. Johanson! and us® inde-
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pendently.

In this paper we treat the problem of the crack
formation in thick acrylite plate by internal exp-
losive charge, using instantaneous Schlicren
photographies.

2. Explanation of results

The aclylite (trade name for an acrylic resin)
plate used are rectangular ones and are drilled
hole near the corner or the edge of the plate for
the purpose of explosive charging as shown in
Fig. 1.

charged in density of 1.60 such as shown in Fig.

The explosive is mercury fluminate and

2 with side view.

The apparatus for photographing is composed
by six cpark gaps as light sources, a concave
mirror as reflecter, and six cameras each corres-
ponds to above spark gaps. This is well known as
the Schlieren method. There, the first spark is
synchronized to jonization detector in explosive
charged (see Fig, 2) and intervals of successive
sparks are controlled by ordinary relays, that is
(=R circuit.

Photo 1 and 11 are typical pictures thus obt-
ained, where left column is arranged 1st to 3rd
frames from up to down and right column 4th to
6th, and right shoulder shows the final state of
frocture. They reveal that the stress waves are
formed after explosion, and they propagate in
the plate, the waves are reflected ut the edges
and interfere mutually and are diminished. Here
it is interesting that the waves are composed of
the

explosion gases sccompanying preceding shock

multiple peaks.  After the stress waves,
wave in air are ejected out from sides of the
plate. They expand and cover the cracks which
shall be seen in this stage.
Now to observe the cracks extention it is
necessary to arrest the gas expansion. For this
purpose the authors have tried to set a guard on
the plate as shown in Fig. 3. Photo III are the

pictures thus obtained, in where the crack tips
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are appeared in the third to fifth frames thrus-
With
these picture, taking the velocity of crack pro-

ting out through the black cloud of gases.

pagation in acrylite to be 250m/sec obtained by

another and

experiment (to be published),
tracing back the time-distance relation of the
crack to its origin, one can find that the crack is
starting at almost the same instant of formation
of the stress wave. The cracks are always formed
radially from the explosive charge and there are
neither circular cracks around it nor parallel
cracks to free face.

Photo 1V are the pictures obtained by long
charge different from the preceding spherical
charges. They show that the shock wave in air
in the normal direction to the charge axis is less
damped than in the axial direction. The condition
of this long charge is shown in Fig. 4.

Photo V is an enlarged view of the crushed
There are fine cracks
Also

hole wall,

zone near the charge hole.
assembled to net-structures in this zone.
one can find an expansion of the
comparing the same photo to the original dimen-
sion. These zones of the crushing and the exp-
ansion act the important roles in our theory of
blasting. One can recognize the theory has been
proved as true.
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