Surface Treatment VI

Computer Methods and Experimental
Measurements for Surface
Treatment Effects

WiTewe

WIT Press publishes leading books in Science and Technology.
Visit our website for new and current list of titles.
www.witpress.com
USA mirror site:
www.witpressUSA.com



SixTH INTERNATIONAL CONFERENCE ON CoMPUTER METHODS AND
ExPERIMENTAL M EASUREMENTS FOR SURFACE TREATMENT EFFECTS

SURFACE TREATMENT VI

CoNFERENCE CHAIRMEN

C.A. Brebbia
Wessex Institute of Technology, UK

J.T.M. de Hosson
University of Groningen, The Netherlands
S1. Nishida
Saga University, Japan

I NTERNATIONAL ScieENTIFIC ADVISORY COMMITTEE

JTM De Hosson HN Ko M Predeleanu

JDominguez L Kukidka B Scholtes

CV Franco M Nakgjima K Shiozawa

Y Kaz S| Nishida K Tokgj

N Kawagoishi H Nisitani JToribio
Organised by:

Wessex I nstitute of Technology, UK



Surface Treatment VI

Computer Methods and Experimental
Measurements for Surface
Treatment Effects

Editors:

C.A. Brebbia
Wessex Institute of Technology, UK

J.T.M. de Hosson
University of Groningen, The Netherlands

S-1. Nishida
Saga University, Japan

Al

N
L

w I TfIR |F_-_I:'l _|:1 Hrmll‘l.umptrm, IScastren }ﬁ'.ll'fr



C.A.Brebbia
Wessex | ngtitute of Technology, UK

J.T.M. deHosson
University of Groningen, The Netherlands

S-1. Nishida
Saga University, Japan

Published by

WIT Press

Ashurst Lodge, Ashurst, Southampton, SO40 7AA, UK
Tel: 44 (0) 238 029 3223; Fax: 44 (0) 238 029 2853
E-Mail: witpress@witpress.com
http://www.witpress.com

For USA, Canada and Mexico

Computational Mechanics Inc

25 Bridge Street, Billerica, MA 01821, USA
Tel: 978 667 5841; Fax: 978 667 7582
E-Mail: info@compmech.com

US site: http://mww.witpressUSA.com

British Library Catal oguing-in-Publication Data

A Cataloguerecord for thisbook isavailable
from the British Library

ISBN: 1-85312-962-3
ISSN: 1466-7266

Thetexts of the papersin thisvolume were set individually by the
authors or under their supervision. Only minor correctionsto
the text may have been carried out by the publisher.

No responsibility is assumed by the Publisher, the Editors and Authors for any injury and/
or damage to persons or property as a matter of products liability, negligence or otherwise,
or from any use or operation of any methods, products, instructions or ideas contained in the
material herein.

© WIT Press 2003

Printed and bound in Great Britain by IBT Global Ltd

All rights reserved. No part of this publication may be reproduced, stored in a retrieval
system, or transmitted in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without the prior written permission of the Publisher.



Preface

Thisbook contains some of the papers presented at the Sixth International Conference
on Surface Treatment that washeld ontheidand of Crete (Greece) in March 2003. The
conference was organized by the Wessex Institute of Technology of the UK. Previous
conferencesin the series have been held in Southampton (1993), Milan (1995), Oxford
(1997),Assis (1999) and Seville(2001).

The aim of the Surface Treatment conference seriesis to encourage international
cooperation amongst scientist and engineers and to exchange new ideas. The book
dedls with fundamental and applied conceptsin the interdisciplinary field of surface
engineering, in particular focusing on theinterplay between applied physics, materias
science and engineering, computational mechanics and mechanical engineering.

About two decades ago the emergence of the subject ‘ surface tresatment’ had been
grestly driven by the realization that the surface is usually the most important part of
any engineering component. Structural componentsfail by wear, corrosion, high cycle
fatigueetc., that isto say affected and initiated by the surface conditions. Consequently,
an appropriate approach isto modify the surfacelayer of abase- material or coat it, SO
asto provide an enhanced performance. However, in many casesit isthe combination
of effects, e.g. of wear and corrosion, that is causing the damage and as a result this
complexity makesthefield of surface engineering so challenging. For instance, athin
protective layer against corrosion could be easily removed in a wearing situation,
whichrequiresadifferent approach when corrosion and wear propertiesare separately
of importance. Unfortunately, there exists an amost bewildering choice of surface
treatments that cover a wide range of thickness. The choice has to be such that the
surface treatment does not impair too much the properties of the substratefor whichiit
was originaly chosen, that isto say it should not significantly reduce, for instance, its
load carrying capabilities. Thisaspect of the substrate has been frequently overlooked
in surface engineering with too much of an emphasis on the protective coating itself.
The aforementioned aspects are reported and discussed in this book.

In particular, the focal point in thisbook is on surface coating, damage mechanics,
residual stresseffects, laser surfacetreatment and mechanica surfacetreatment. Specia
emphasis was given to the application of advanced theoretical and experimental
approaches.

Thanks are due to the authors for their interesting contributions. The editors are
aso grateful to the members of the International Scientific Advisory Committee, who
have helped to review the abstracts and the scientific papers to ensure the quality of
the conference and this book.

TheEditors,
Crete, 2003
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