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During the course of their journal work, it has become
apparent to Professor M Neil James (Co-Editor of the
International Journal of Fatigue, published by Elsevier) and
Professor John R Yates (One of the Co-Editors of Fatigue &
Fracture of Engincering Materials & Structures, published by
Wiley-Blackwell), that an increasing number of authors and
research groups, particularly in Europe, are working on the
topic of characterisation of crack tip stresses using more than
one fracture mechanics parameter.

Single parameter characterisation of the crack/notch tip field
using fracture mechanics parameters like K, J or CTOD has
been extremely powerful in advancing predictive technologies
for critical or sub-critical crack growth. It has also become
clear over the last 40 years that single parameter approaches
have limitations particularly in dealing with crack growth
phenomena arising from crack tip shielding, often resulting
from the plastic enclave surrounding a crack. Influences of
this enclave on the crack tip stress field ahead of the crack are
maximised during cyclic loading. In the case of a parameter
like stress intensity factor, K, which characterises the crack tip
field via an elastic approximation, il is not surprising that any
set of plasticity-induced circumstances which perturb the size
of the plastic enclave and its associated strain field lead to
predictive difficulties. Over the last 30 years, notable areas of
activity related to such difficulties include short cracks,
plasticity-induced closure, variable amplitude and multiaxial
loading and notch effects.

Thus attention has been directed towards incorporating the T-
stress into life prediction methods. The T-stress is the second
term in a Williams-type expansion of the crack tip stresses and
it affects the extent and shape of crack tip plasticity. It would
therefore be expected to be influential in plasticity-related
crack growth phenomena and a number of publications have
demonstrated this to be true. The situation 15 further
complicated where a crack experiences multiaxial loading and
Modes Il and IIl fracture mechanics parameters are also
necessary. Alongside this, other groups have focussed
attention on incorporating  additional elastic  fracture
mechanics parameters into crack/notch tip characterisation,
which describe the effects of an Eshelby-type ‘plastic
inclusion” on an elastic stress field.

The organisers of this unique research seminar therefore
believe that the fatigue and fracture community in Europe
would benefit from an opportunity for imwvited research
scientists and engineers to present and exchange new data and
cutting edge ideas related to characterisation of crack/notch tip
stress fields in an informal, interactive format at a conference
venue in a beautifully scenic area.
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