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ABSTRACT' 

This study concerns the elastic-plastic fracture ana-

lysis of thin sheets, of strain hardening materials following 

von-Mises yield criterion, using the finite element method. A 

versatile two dimensional computer program based on elasto-

viscoplastic approach has been developed for the purpose. The 

elastoplastic solution is obtained by continuing the time 

marching procedure in a series of pseudo time steps until the 

convergence is achieved. In each time step, incremental vis-

coplastic strains are computed. The finite element procedure 

uses quadratic isoparametric elements with 2x2 Gaussian 

integration. 

Fracture parameters, for the first quadrant of a finite 

geometry centre-cracked specimen, with a sharp line crack, 

discretized into 74 elements and 259 nodes, have been deter-

mined, under uniaxial and biaxial loads, both in the linear 

elastic and elastic plastic fracture mechanics ranges. The 

effect of biaxiality on fracture parameters and plastic zone 

shape and size has been studied in detail. 

The centre cracked specimen mentioned above is taken up 

for the study of fracture behaviour under creep. Path indepen-

dent character of the Rice's C* parameter is established. 

Time to crack initiation for various biaxiality ratios and 

under different applied loads is determined with critical 

Crack Tip Opening Displacement (CTOD) as criterion for crack 

initiation. Distribution of CTOD, equivalent stress and 

equivalent strain with time exposure is studied. 



(v) 

Stable Crack Growth (SCG) under plane stress condition 

has been simulated using an experimental uniaxial external load 

vs. crack length relation for a centre cracked finite geometry 

specimen, with first quadrant discretized into 98 quadratic iso-

parametric elements and 337 nodes. The size of the crack tip 

elements through which crack propagates is 1.33 percent of 

initial half crack length. Analysis is performed with crack 

advance under increasing external load and 'staircase' type of 

loading. Nodal release technique is used for crack propagation. 

Critical Crack Tip Opening Angle (CTOA), as criterion of crack 

initiation during SCG, is confirmed. The crack growth law 

proposed by Rice is confirmed and the values of the parameters 

for plane stress condition have been obtained. 

Biaxial effects on SCG is studied with critical CTOA 

criterion for crack initiation and propagation. Some very 

interesting conclusions, in respect ,of J integral, plastic zone 

size, material constants, plastic energy and separation energy 

rates, are discussed. 
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