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ABSTRACT

This investigation 1s concerned witn the study of
Crack Closure Behsviour in Thin Sheets of Cold Rolled
Copper, Both experimental and theoretical investigotions
have been carried out, The maln emphasis of the study is
to compare the experimental results with those from theorcti-
cal considerations,

An experimental set-up has been developed for
conducting the experimental investigations. A Servo-
hydraulic Fatigue Pulsating machine of 2 tons capacity hag
been used, A sultable device for holding the specimen has
been desgipned, The measurements of crack closure hove been
carried out using the potential technigue, A constont
current source supply fabricated locally and an amplifier
designed and fabricated In the laboratory have also been
omployed alongwith an x-y recorder for sketching crack
closure graphs. Oxperiments htve been conducted under
(8 ) constant amplitude loading (b) spike overload, (c)
low to high block loading and (d) high to low block loading,
PDetailed results concerning crack closure loads at various
levels of crack opening and different loading conditions
have bheen reported.

A finlte clement based computer prosram has been
developed for simulation of erack propigation behaviour
in Mode I, The propram im its prescnt form con handle
differont boundary conditions and lg capable of depictine

the non~linear strain hoardening behaviour of the materinl,
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Iriangular elements have been used and a very fine mesh
has been utilised in the cr~ck tip region. An approximate
procedure for simulating the behaviour of a propapgating
fatigue crack after sufficient progress of the crack is
described. Deteiled computer results have been obtained
to study the variantion of crack closing andopening loads
of the specimen, under different condlitions of londing as
discussed In the context of experimental study.

The general trends of crack closure behaviour under
different types of variable amplitude loading are found to
be In good agrecment with the experimental rosults. Thus
the presont study has ensured beyond doubt the utility of
the finite element method for accurate simulotlon of crack
growth behaviour In practical applications with reasonnble

computer cost,
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