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Fig.1 Finite element mesh used.
(a)Global mesh,
(b)Local mesh near crack tip,
(c)Constraints of finite element

nodes ahead of crack tip.
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external loads are increased as crack propagates
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ELASTIC-PLASTIC FIELDS NEAR
THE GROWING CRACK TIP

Wei Yueguang and Wang Tzuchiang
(LNM, Institute of Mechanics, Academia Sinica, Beijing 100080, China )

Abstract In this paper, the propagation process of a crack in the power-law hardening
materials is accurately calculated by the elastic-plastic finite element method under plane
strain and Mode I conditions. The elastic-plastic fields near the growing crack tip are given
in detail.

A unified three term solutions of stress fields ahead of the growing crack tip are first
presented. The first term is the HRR singularity solution. The second term describes the
triaxiality. The third term includes a linear term of the radius coordinate r besides the HRR
singularity term.

This conclusion is completely satisfied for the various specimen geometries, different

materials and a variety of yielding degrees from small scale yielding to large scale yielding.

Key words growing crack, elastic-plastic fields, three parameter characterization



