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| PREDICTING THE MIXED-MODE CRACKING DIRECTION IN

RANDOM SHORT FIBRE COMPOSITE MATERIALS

Zhang Shuangym, Tsai Liangwu

(Institute of Mechanics, Acdemia Sinica)

Abstract The prediction of cracking direction in composite materials is of significance-

to the design of composice structures. This paper presents several methods of predicting the-
cracking direction in the double grooved tension-shear specimen which is of mixed mode-
cracking. Five different criteria are used in this analysis. two of them have been used by other
investigators and the others are proposed by the present authors. The strain energy den-
sity criterion proposed by G. C. Si% is modified to take into account of the influence of the
anisotropy of the strength on the direction of crack. The two failure criteria of Tsai-Hill:

and

Norris are extended to predict the crack orientation. The stress distribution in the near

notch zone are calculated by using the 8-node quadrilateral isoparametric FEM. The predic--
tions of all the criteria (except one) are in good agreement with the experimental measurement.
In addition, based on the FEM results the size of the zone in which the singular term is do-

minant is estimated.

Key words composite materials, linear elastic fracturé mechanics, finite element method,.

mixed-mode cracking.



