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WooDHEAD PUBLISHING REVIEWS:

MECHANICAL ENGINEERING

Series Editor: Professor J. Paulo Davim,
Department of Mechanical Engineering, University of Aveiro,
Portugal and Head of MACTRIB — Machining and Tribology Research Group
(email: pdavim@ua.pt)

Woodhead Publishing is pleased to publish this major Series of books entitled Woodbead
Publishing Reviews: Mechanical Engineering. The Series Editor is Professor J. Paulo
Davim, Department of Mechanical Engineering, University of Aveiro, Portugal and Head
of MACTRIB - Machining and Tribology Research Group.

This research Series publishes refereed, high-quality articles with a special emphasis on
research and development in mechanical engineering from a number of perspectives
including (but not limited to): machining and machine tools; tribology and surface
engineering; materials and manufacturing processes; solid mechanics and structural
mechanics; computational mechanics and optimization; mechatronics and robotics; fluid
mechanics and heat transfer; renewable energies; biomechanics; micro- and nano-
mechanics, etc. We seek authors, editors and contributors from a broad range of areas
within the mechanical engineering discipline.

This Series examines current practices and possible future developments within the
research field and industry-at-large. It is aimed at an international market of academics,
practitioners and professionals working in the area. The books have been specially
commissioned from leading authors, with the objective of providing the reader with an
authoritative view of current thinking.

New authors: we would be delighted to hear from you if you have an idea for a book. We
are interested in both shorter, practically orientated publications (45 000+ words) and
longer, theoretical monographs (75 000-100 000 words). Our books can be single, joint
or multi-author volumes. If you have an idea for a book, please contact the publishers or
Professor J. Paulo Davim, the Series Editor.
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Dr Glyn Jones Professor J. Paulo Davim

Woodhead Publishing Limited Department of Mechanical Engineering,

Email: gjones@chandospublishing.com  University of Aveiro, Portugal

www.woodheadpublishing.com Email: pdavim@ua.pt
http://www2.mec.ua.pt/machining/pers-davim.htm

Woodhead Publishing Limited: established in 1989, Woodhead Publishing is a leading
independent international publisher, publishing in the following main areas: food science,
technology and nutrition; materials engineering; welding and metallurgy; textile technology;
environmental technology; finance, commodities and investment; and mathematics.

Our ambitious publishing plans for the future will continue to bring you a range of
authoritative reference books, professional texts and monographs, all written and
produced to the exacting standards that have made Woodhead Publishing one of the UK’s
fastest growing independent publishers. All of our books are written in direct response to
customers’ needs by a truly international team of authors, ensuring they are designed for
and relevant to a global audience.

Woodhead Publishing books are available worldwide, either direct, via our website, www.
woodheadpublishing.com, or through booksellers and an international network of agents
and representatives.

Professor J. Paulo Davim received his PhD in Mechanical Engineering from the University
of Porto in 1997 and the Aggregation from the University of Coimbra in 2005. Currently,
he is Aggregate Professor in the Department of Mechanical Engineering of the University
of Aveiro and Head of MACTRIB - Machining and Tribology Research Group. He has
more than 25 years of teaching and research experience in manufacturing, materials and
mechanical engineering with special emphasis in machining and tribology. He is the Editor
of five international journals, and also guest editor, editorial board member, reviewer and
scientific advisor for many international journals and conferences. He has also published,
as author and co-author, more than 40 book chapters and 350 articles in ISI journals
(h-index 25+) and conferences.

Bulk orders: some organizations buy a number of copies of our books. If you are interested
in doing this, we would be pleased to discuss a discount. Please email wp@
woodheadpublishing.com or telephone +44 (0) 1223 499140.
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Mechatronics is the blending of mechanical, electronic and computer engineering into an integrated
design, and has an increasing impact on engineering processes, particularly on the design, development
and operation of manufacturing systems in a wide range of industries. Mechatronics and manufacturing
engineering is the first in the Woodhead Publishing Reviews: Mechanical Engineering Series and
presents high quality articles with a special emphasis on research and development in mechatronics and
manufacturing engineering. The book is divided into eight chapters, covering implementation of
light-scattering instrumentation; planar micromanipulation on microconveyor platforms; basic active
and passive joint torque control in a single-axis arm; signal processing for tool condition monitoring;
ANN modelling of fractal dimension in machining; predicting forces and damage in drilling of polymer
composites; minimising burr size in drilling; and single point incremental forming of polymers.

Materials and surface engineering: Research and development

Number 2 in the Woodhead Publishing Reviews: Mechanical Engineering Series

(ISBN 978-0-85709-151-2)

Materials science is an interdisciplinary field concerned with the micro and nanostructure of materials,
and their properties, processing and applications in engineering, technology and industry. Materials
and surface engineering is the second in the Woodhead Publishing Reviews: Mechanical Engineering
Series, presenting high quality articles with a special emphasis on research and development in
materials and surface engineering and the resultant applications. The book is divided into eight
chapters, covering scratch resistance of modified polymethylmethacrylate nanocomposites;
nanomechanical properties and nanoscale deformation of engineering materials and alloys; analysis of
large-strain microindentation of crystalline polymers; nanocomposite coatings; thermal sprayed
We-Co coatings; tribological performance of electroless Ni-P coatings, tribological response of
materials during sliding; and temperature and stress fields in laser straight cutting of Ti-6Al-4V alloy.

The design and manufacture of medical devices

Number 4 in the Woodhead Publishing Reviews: Mechanical Engineering Series

(ISBN 978-1-907568-72-5)

Medical devices play an important role in the field of medical and health technology, and encompass
a wide range of health care products. Directive 2007/47/EC defines a medical device as any instrument,
apparatus, appliance, software, material or other article, whether used alone or in combination,
including the software intended by its manufacturer to be used specifically for diagnostic and/or
therapeutic purposes and necessary for its proper application, intended by the manufacturer to be used
for buman beings. The design and manufacture of medical devices, the fourth in the Woodhead
Reviews: Mechanical Engineering Series, brings together a range of articles and case studies dealing
with medical device R&D. Chapters in the book cover materials used in medical implants, such as
Titanium Oxide, polyurethane, and advameed potymers: devices for specific applications such as spinal
and craniofacial implants, and other 1ssutg-rekitedto medical devices, such as precision machining and
integrated telemedicine systems.

Details of these and other Woodhead Publishing books can.he. obtained by:

® visiting our web site at www.woodheadpublishing.com

*  contacting Customer Services (e;mail: sales@woodhea@publishing.com; fax: +44(0) 1223 832819;
tel: +44(0) 1223 499140; address: Woodhead Pubkshing Limited, 80 High Street, Sawston,
Cambridge CB22 3H]J, UK)

If you would like to receive information on forthcommg titles, please send your address details to
Customer Services, at the address above. Please confirm which subject areas you are interested in.
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MRR
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WRW

material removal rate
material transfer layer
minimum quantity lubrication
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physical vapor deposition
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response surface methodology
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short-time Fourier transform
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Preface

Machining and machine-tools is an important subject with
application in several industries. Parts manufactured by
other processes often require further machining operations
before the final product is made. Traditional machining is
the broad term used to describe removal of material from a
workpiece, and covers chip formation operations - turning,
milling, drilling and grinding, for example. Recently, the
industrial utilization of non-traditional machining processes
such as EDM (electrical discharge machining), ECM
(electrochemical machining) and USM (ultrasonic machining)
has increased. Also, the performance characteristics of
machine-tools and the significant development of existing
and new processes and machines need to be considered. In
Europe, the USA, Japan and countries of emerging economies
machine-tools is a sector undergoing great technological
evolution,

Machining processes can be applied to work metallic
materials, polymers, wood, ceramics, composites,
biomaterials, nanomaterials and other specialist materials.

This book aims to provide information on machining and
machine-tools for modern industry. Chapter 1 provides an
analysis of the evolution of acoustic emission signals for
monitoring diamond-coated tool delamination wear in
machining. Chapter 2 is dedicated to high-performance
machining of austenitic stainless steels.
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Chapter 2 presents an analysis of forces monitoring in
shape grinding processing of complex parts. Chapter 4
covers optimization of minimum quantity lubrication in
grinding with CBN (cubic boron nitride) wheels. Chapter §
is dedicated to EDM, in particular a study on machining
characteristics of WC-Co composites.

Chapter 6 provides information on conventional and un-
conventional hole making in metal matrix composites
(MMCs). Chapter 7 describes a laboratory machine for
microelectrochemical machining. Finally, Chapter 8 is
dedicated to a cam-driven electromagnetic mechanical
testing machine.

The book can be used as a research tool for a final
undergraduate engineering course or as a topic on machining
and machine-tools at the postgraduate level. It can also serve
as a useful reference for academics, manufacturing
researchers, mechanical, manufacturing, industrial and
materials engineers, and professionals in machining and
related industries.

I would like to thank Woodhead Publishing for this
opportunity and for their enthusiastic and professional
support. Finally, I would like to thank all the chapter authors
for their input.

J. Paulo Davim
Aveiro, Portugal
November 2012
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