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An Experimental Study on Surface Singularity and Front Edge Angles
of Fast Propagating Cracks by Means of Pulsed Holography

Shinichi SUZUKI

An optical system of pulsed holography is developed and applied to take instantaneous photo-
graphs of both the opening and the front edge of a crack which is propagating through a PMMA plate
specimen at a speed of several hundred meters per second. Crack opening displacement (COD) on a
specimen surface is measured along the crack in the vicinity of the tip where the 3-D (three-
dimensional) stress field is developed. The COD is proportional to the square root of the distance »
from the crack tip. It means that the stress field on a specimen surface has the singularity of 17,
even in the 3-D stress field. The singularity is unchangeable even though the crack speed changes.
Crack front edge angles, which are angles between a crack front edge and specimen surfaces, are also
measured, and they are obtuse. In the case of a lower crack speed, the measured angles agree with
the numerical result of a slowly propagating crack given by BaZant and Estenssoro. As the crack
speed increases, the angles decrease and seem to approach 90 degrees. Some mechanisms which make
the crack front edge angle decrease are discussed.

Key Words: Crack Propagation, Experimental Stress Analysis, Brittle Fracture, Fracture
Mechanics, Singularity, Crack Front Edge Angle, Pulsed Holography
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