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Determination of the Stress Intensity Factor
by the Method of Caustics

S.C.Kim, O. S. Lee and M. K. Han

Abstract The optical method of reflected and transmitted caustics has been utilized

in mechanics investigations. This relatively new experimental technique has been succe-

ssfully applied on various fracture analysis such as static and dynamic crack propaga-

tion studies, some elasticity problems and contact stress,eté. In this study, the stress
intensity factors in thin polycarbonate specimens, a kind of optically anisotropic mat-

erial, under Mode I loading condition are estimated by the method of caustics. The

values of stress intensity factors obtained from theoretical caustics shape are compared
by the experiment. It is confirmed that the two stress intensity factors agree well with

Srawley’s solution.

NOMENCLATURE
a  Crack length
¢ : Elasto-optic material constant
D, : Transverse diameter of caustics
D, : Longitudinal diameter of caustics
J : Jacobian determinant
K; : Mode I stress intensity factor
M : Magnification factor
r, . Radius of the initial curve
r, 8 Polar coordinates
S : Optical path length
t : Thickness of specimen
W : Width of specimen
Z.:. Distance between screen and specimen

Z, . Distance between focus and specimen
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& : Optical anisotropy constant
a, 0, . Principal stresses
gy, 0, . Stresses in x and y directions,
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Fig. 1. Schematically light-ray distribution for a
realistic stress concentration
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Fig. 2. Geometric formation of the Caustics
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