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On Brisance of Explosives (XVI)

Propagation of fracture produced by shock waves in solids

by T. Sakurai

The fracture produced in solid by such an
intense stress as shock waves can be devided
in two types: one is by propagation of a
shock front, and the other by reflection of
the wave at free surface of solid. Both
types of fracture are characterized to have
brittle properties.

In the present paper, the former type of
fracture is studied especially. The obser-
vations are done by using schlieren photo-
graphs.

Impact to a solid is given by detonation of
detonating cap or a shot of air gun, the
target is glass or perspex plate.

When a square plate of glass with 5mm

thickness is attacked by detonation of a

detonating cap, the shock wvelocity in this
plate is 5,160-4,900m/s and the crack velocity
is 3,300m/s at the distance of 5em from
impact point,

It is found frem photographs that the
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nuclei of fracure are formed by shock front,
and the time lag 7, which defined as the time
interval from the arrival of shock front 1o
the origination of crack formation, can be
obtained by measuring the distance between
wave front and nucelus.

The crack velocity C; obtained from rather
long distance is to be named as a macro-
crack velocity, and this value depends on r
and (i, which is a micro-crack velocly of
propagation between localized two nuclei.

As Shardin has been found, generally, for
glass plate C; is 1,600m/s, which is nearly
sound velocity C,.

However, when C, exceeds C,, we must
consider the following mechanisms.

(1) Statistical distribution of 7, espe-
cially, pattern of extreme value of r,.

(2) A property of C; as a shock-capillary
wave front.
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