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Fig. 1 A schematic of the Hopkinson'effect
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Fig. 5 Photoelastic photography caused by an ignition of a fuse head
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Fig. 12 The results of the simulation of Hopkinson's bar
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Dynamic photoelastic experiment and 3 dimensional
dynamic stress analysis on the fracture caused
by the reflected tensile stress wave

by Kunihisa KATSUYAMA®*, Yuji OGATA* and Yuji WADA*

It is well known that when a compressed stress wave reflects at the free face, it pro-
pagates to the backward as a tensile stress wave, and the material fractures when the ten-
sile stress becomes the dynamic tensile strength. But, there are many unknown points
which must be clarified in this phenomena well known as Hopkinson’s effect. Therefore, in
this paper, the behavior of the cracks made by the Hopkinson' effect in a pyrexglass has
been discussed through the observation of the dynamic photoelastic high speed
photography and the numerical dynamic stress analysis. The main results obtained are as
follows ;

1. Propagation of the stress wave caused by a blasting could be observed, and the
longitudinal wave and transverse wave were observed by the dynamic photoelastic
method. (Fig.5)

2. The tensile stress by Hopkinson’s effect was observed near the free face. (Fig.5)

3. Red color fringes by the photoelastic method were observed around the stress con-
centrated place in the material, and at the next frame a new crack was made at the
same place shown by | . (Fig.7)

4, The crack near the free face grew from the surface of the top and bottom edges, and
the crack made at about 2.5cm from the free face grew from the inside of the
material. These phenomena were simulated by the 3-dimensional dynamic stress
analysis. (Fig.6, Fig.12)

5. The displacement velocity of the free face was measured with a laser velocimeter,
and the maximum value of it was 10.2 m/s, and later the fragment flew with the veloci-
ty of 9m/s. (Fig.8)

This was the same value with the velocity observed with high speed video
camera. (Fig.9)
(*Fracture Mechanics & Explosives Lab.Dept. of Safety Engineering
National Institute for Resources and Environment, AIST, MITI 16 —3
Onogawa, Tsukuba Science City, Ibaraki TEL. 0298 —58- 8560, FAX 0298
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