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Preface to the Second Edition

In 1991, the fifth reprint of the first edition of the textbook “Fracture Mechanics”, by
H.L. Ewalds and R.J.H. Wanhill, was published. Obviously the field of fracture me-
chanics has developed further since that time. A new edition was needed. The task fell
mainly to the new authors, M. Janssen and J. Zuidema, both engaged at the Department
of Materials Science at Delft University of Technology, with assistance by R.J.H. Wan-
hill, engaged at National Aerospace Laboratory NLR. The original first author, H.L.
Ewalds, indicated that he no longer wished to be involved with this textbook. We re-
spect his decision, and thank him for his major contribution to the First Edition, which
has been very successful.

This second edition is the result of numerous revisions, updates and additions. These
were driven by the ongoing development of fracture mechanics, but also by teaching the
course on fracture mechanics at Delft University of Technology. The fracture mechanics
parameters K, G and J are now treated in a more basic manner. Test methods for JIc and
for crack arrest toughness are updated. The development of failure assessment based on
elastic-plastic fracture mechanics is reflected in a comprehensive treatment. On the
subject of subcritical crack growth more attention is paid to the important topic of the
initiation and growth of short fatigue cracks.

We would like to acknowledge the assistance of colleagues in preparing this second
edition. With critical reading and profound discussions A.R. Wachters helped consid-
erably in drawing up the part on the J integral. G. Pape did the preparatory work neces-
sary for updating the chapter on dynamic fracture. A. Bakker contributed to the treat-
ment of the R6 failure assessment procedure. Finally, A.H.M. Krom provided useful
comments and suggestions on various subjects.

The authors wish to thank J.E. Schievink of the VSSD for his stimulation and co-op-
eration in creating this new edition.

M. Janssen
J. Zuidema

R.J.H. Wanhill

March 2002
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Preface to the First Edition

While teaching a course on fracture mechanics at Delft University of Technology we
discovered that although there are a few excellent textbooks, their subject matter covers
developments only up to the early 1970s. Consequently there was no systematic treat-
ment of the concepts of elastic-plastic fracture mechanics. Also the description of frac-
ture mechanics characterisation of crack growth needed updating, especially for sus-
tained load fracture and unstable dynamic crack growth.

In the present textbook we have attempted to cover the basic concepts of fracture
mechanics for both the linear elastic and elastic-plastic regimes, and three chapters are
devoted to the fracture mechanics characterisation of crack growth (fatigue crack
growth, sustained load fracture and dynamic crack growth).

There are also two chapters concerning mechanisms of fracture and the ways in
which actual material behaviour influences the fracture mechanics characterisation of
crack growth. The reader will find that this last topic is treated to some way beyond that
of a basic course. This is because to our knowledge there is no reference work that sys-
tematically covers it. A consequence for instructors is that they must be selective here.
However, any inconvenience thereby entailed is, we feel, outweighed by the importance
of the subject matter.

This textbook is intended primarily for engineering students. We hope it will be use-
ful to practising engineers as well, since it provides the background to several new de-
sign methods, criteria for material selection and guidelines for acceptance of weld de-
fects.

Many people helped us during preparation of the manuscript. We wish to thank par-
ticularly J. Zuidema, who made vital contributions to uniform treatment of the energy
balance approach for both the linear elastic and elastic-plastic regimes; R.A.H. Ed-
wards, who assisted with the chapter on sustained load fracture; A.C.F. Hagedorn, who
drew the figures for the first seven chapters; and the team of the VSSD, our publisher,
whose patience was sorely tried but who remained unbelievably co-operative.

Finally, we wish to thank the National Aerospace Laboratory NLR and the Boiler
and Pressure Vessel Authority ‘Dienst voor het Stoomwezen’ for providing us the op-
portunity to finish this book, which was begun at the Delft University of Technology.

H.L. Ewalds
R.J.H. Wanhill

September 1983
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