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ABC CAC T 

A seTT.d—analytical finite element model has been 

m5eated to study the influence of residual stresses caused 

by grinding process on the fracture behaviour of ground 

seimen. 

The problem of sharp cracked rectangular plate bes 

been selected for the analysis. For developing the finite 

element model, a test problem of semi—infinite crack in an 

infinite plane has been successfully analysed by considering 

a finite region Centered at the crack tip giving displace-

ments at the boundary from Westergaard solution. Crack tip 

as vvell as isoparametric elements have been used in elastic 

and elasto—p/astic case throughout the analysis. Crack tip 

elements mere of definite advantage in reducing the number 

of elements near the crack tip. The crack tip elements 

incorporate the singularity effect at ace near the crack 

tip region, 

The same finite element model have been used for 

analysing single edge cracked rectangular plate for elastic 

and elasto—plastic plane strain condition. The variation 

L57 residual stresses due to mechanical load in the crack 

tie re ion has been found by using this model. 

A separate finite element model has been developed for 

the analysis of residual stresses due to surface grinding 



for:' elasto—plastic case using Carslaw and Jaeger's 

.oving heat source analysis. The magnitude, nature and 

de'Dtn of distribution of resi dual stresses obtained from 

th;cdel have been verified from the experimental 

results emdoying bending deflection technique. 

Experimental results of Eouth Opening DispiPcement 

(i'aT, J) value 	unground and ground s -:ociens under uni- 

Lial loading as well as three bend test have been presented 

in the thesis. The fractograhs of the fractured surfaces 

taaen on 3canning Electron Eicroscepe have been included. 
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