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of Caustics for Polycarbonate

o] 9 Aq¥ 9 71 fxE
0. 8. Lee, K. Y. Park

ABSTRACT

This stﬁdy investigated a method for the determination of the J-integral for a tough glassy
polymer such as polycarbonate plates by using the method of caustics. Comparing the values of
J-integral determined by a numerical analysis and by the method of caustics, the method of
caustics was found to be an effective experimental techmque for the determination of the J-
integral.

The ratio between two J-integrals determined by the method of caustics and by finite ele-
ment method converged into 1 within the limit of low load. However, it was noticed that the
greater the plastic zone at the crack tip was, the lower the J.integral obtained by the reflect
method of caustics. This difference may be deduced from the damage at the crack tip such as
craze appeared in the polycarbonate plate.

It was confirmed that the ratio of longitudinal diameter(D,) to transverse diameter (Dy) of
caustics generally converged into 1 at the low load. The transition of the state of stress at the
vicinity of a crack tip from plane strain to plane stress was deduced by noticing that the longi-

tudinal diameter(D,) grew faster than the transverse diameter(D,) of caustics within the higher
load range.

J : J-Integral .

2l k-3 _ M : Magnification factor
n : Hardening exponent
a : Crack length Z; : Distance between the specimen and focus
Dy : Longitudinal diameter of caustics Z, : Distance between the specimen and screen
D; : Transverse diameter of caustics €y : Yielding strain
d : Thickness of specimen dy : Yielding stress
E : Young’s modulus @ : Material constant
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