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INFLUENCE OF INHOMOGENEITY OF MATERIALS ON
STRESS DISTRIBUTION NEAR A CRACK TIP

Yu Jilin
(University of Science end Technology of China)

Zheng Zhemin

(Instismze of Mechanics, Academic Sinica)

Abstract This paper deals with the influence of micrc-inhomogeneity of material on its
fracture behaviour. A cracked inhomogeneous ciastic plate in which the Young’s modulus is
double-periodically distributed is ns=d to analyss the stress fieid near the crack tip. The stress
distribution far from the *ip is obtained approximaiely by an asymptotic expansion technique
whereas the strese distribution near the tip and the stress intensity factor are calculated by a
numerical method using a finite element scheme. The results reveal that the maximum stress
caused by local stress concentration is related to the stress gradients of all orders as well as to
the macroaveraged stress itself, indicating a kind of nonlocality. The results also show that
the dimensionless stress intensity factor varies with the relative position of the tip to the micros-
tructure. While the maximum value of this factor is constant for macro cracks it becomes
greater for micro cracks.

Key words micro-inhomogeneity of material fracture behaviour stress distribution



