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A MODEL OF NONLOCAL ELASTIC-PLASTIC CONTINUUM
APPLIED TO THE STRESS DISTRIBUTION
NEAR A CRACK TIP

Yu Jilin
(University of Science and Technology of China)

Zheng Zhemin
(Institute of Mechanics, Academia Sinica)

Abstract

A model of nonlocal elastic-plastic eontinuum is proposed. The stress and the elastic
strain are related by a nonlocal linear relation, and the plastic strain is dependent on
the history of total strain. For plastic deformation theory, it is assumed that the plas-
tic strain tensor is proportional to the total strain deviation tensor and the ratio is a
scaler function of the effective total strain.

This model is used to analyse the stress field at the tip of a crack in a power-law
hardening material under plane strain condition. Based on the results of HRR asymp-
totic solution in classical fracture mechanics, the distribution of tensile stress on the li-
ne directly ahead of a crack tip and the expression for maximum tensile stress are ca-
lculated under one-dimensional simplification. It is shown that the J. criterion may be
obtained from the maximum tensile stress criterion of the nonlocal theory. Available ex-
perimental data for steels are used to calculate the maximum tensile stress of fracture
initiation at the erack tip, which is found to be close to the theoretical cohesive strength.
The results obtained are useful for understanding the fracture process and mechanism
of materials.



