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ABSTRACT

One of the problems in developing fatigue crack growth rate models is allowing for the effect of specimen
thickness on the fatigue crack growth rate. Although a lot of data is available on similar materials tested
in different thicknesses the inherent scatter in fatigue crack growth rates prevents a proper comparison.
To make a good comparison blanks for CCT and CT specimens were cut out of the middle of 30 mm
thick S335 steel blocks using the spark discharge technique. This resulted in CCT specimens with
thicknesses of 2, 6 and 10.3 mm and CT specimens of 10.3 and 25 mm. CA fatigue tests were conducted
at different load ratios to look at the relation between the specimen thickness and the crack growth rate.
The results showed that thicker specimens had higher growth rates. Comparison of CCT and CT
specimens of the same thickness showed that there are systematic differences in the da/dN  versus AK
relation between these two specimen types.
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INTRODUCTION

The thickness effect in fatigue is phenomenon that is found by many authors. Research has been done,
notably by Fleck [l], that suggests that thick specimens have higher crack growth rates than thinner
specimens. The usual explanation for this is the difference in plane strain and plane stress plastic zone
sizes which causes differences in plasticity induced crack closure. The problem in determining the effect
of specimen thickness is that usually specimens from different plates are taken which have slightly
different compositions and mechanical properties. As the effect of thickness which is reported is not very
big compared to the normal scatter in fatigue is was decided to investigate this effect by producing tests
specimens by cutting them out of the centre of 30 thick S 335 steel plates. This steel is a construction
steel commonly used in the offshore industry. The original plates had been homogenised to ensure
constant through thickness properties. Using CCT and CT specimens allowed for a range of thickness
varying from 2 to 25 mm to be tested. CCT specimens of more than 10.3 mm thickness could not be
tested on the available equipment. By conducting tests in this way the actual effects of thickness on the
fatigue crack growth rate and on the crack closure level can be determined with adequate accuracy.












