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Engineering Materials for Technological Needs – Vol. 2

FUNCTIONAL MATERIALS: Electrical, Dielectric, 
Electromagnetic, Optical and Magnetic Applications 
(With Companion Solution Manual)
by Deborah D L Chung (State University of New York, USA)

The development of functional materials is at the heart of technological needs 
and the forefront of materials research. This book provides a comprehensive 
and up-to-date treatment of functional materials, which are needed for electrical, 
dielectric, electromagnetic, optical, and magnetic applications. Materials concepts 
covered are strongly linked to applications. Textbooks related to functional materials 
have not kept pace with technological needs and associated scientific advances. 
Introductory materials science textbooks merely gloss over functional materials 
while electronic materials textbooks focus on semiconductors and smart materials 
textbooks emphasize more on limited properties that pertain to structures.

Readership: Undergraduate students, graduate students and professionals in most 
branches of engineering, specifically materials, electrical, mechanical, aerospace, 
chemical and civil engineering. Relevant professionals include engineers, scientists, 
researchers, technicians and technology managers.

360pp (approx.)	 Apr 2010
978-981-4287-15-9	 US$85	 £64
978-981-4287-16-6(pbk)	 US$45	 £34

POLYMER MEMBRANES IN BIOTECHNOLOGY 
Preparation, Functionalization and Application
by Seeram Ramakrishna, Zuwei Ma (National University of Singapore, Singapore) & 
Takeshi Matsuura (University of Ottawa, Canada)

Following an introduction to the general concept of membrane separation in Chapter 1, 
preparation of polymeric membranes is discussed in Chapter 2. The book then describes 
in Chapter 3 membrane surface activation, which is a key step in ligand immobilizations. 
Chapter 4 focuses on ligand immobilization techniques and the organic chemistries behind 
them. Chapter 5 introduces the application of affinity membrane chromatography. Finally, in 
Chapter 6, membranes used in biosensors and gas sensors, enzymatic membranes used 
as biosensor, and membrane biosensor for waste water treatment will be discussed. 

Readership: Undergraduates, graduates and researchers in membrane science, polymer 
membrane preparation, affinity membrane chromatography and theories, polymer surface 
modification and enzyme functionalized membrane.

300pp (approx.)	 Feb 2010
978-1-84816-379-9	 US$75	 £56
978-1-84816-380-5(pbk)	 US$45	 £34

Series on Advances in Mathematics for  
Applied Sciences – Vol. 80

INELASTICITY OF MATERIALS
An Engineering Approach and a Practical 
Guide
by Arun R Srinivasa (Texas A&M University, 
USA) & Sivakumar M Srinivasan (Indian 
Institute of Technology, Madras, India)

The book is written in three parts. Part 1 is 
primarily focused on lumped parameter models 
and simple structural elements such as trusses 
and beams. Part II is focused on small deformation 
multi-dimensional inelasticity and is suitable for a 
beginning graduate class. Part III focuses on more 
advanced situations such as finite deformation 
inelasticity, thermodynamical ideas and crystal 
plasticity. More advanced case studies are included 
in this part.

Readership: Mechanical, aeronautical, civil 
and metallurgical engineers; material scientists; 
biomechanists and engineers interested in inelastic/
nonlinear systems.

572pp	 Jul 2009
978-981-283-749-3	 US$85	 £64
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AN INTRODUCTION TO ELECTRONIC 
MATERIALS FOR ENGINEERS (2nd Edition)
by Wei Gao, Zhengwei Li (University of Auckland, New Zealand) & 
Nigel Sammes (Colorado School of Mines, USA)

An Introduction to Electronic Materials for Engineers aims to give a 
basic understanding and comprehensive overview of a wide range of 
materials, such as conducting materials, semiconductors, magnetic 
materials, optical materials, dielectric materials, superconductors, 
thermoelectric materials and ionic materials. The new chapters added 
into this latest edition include thin film electronic materials, organic 
electronic materials and nanostructured materials. These chapters 
aim to reflect the new developments made in electronic materials and 
nanotechnology research towards the design and fabrication of modern 
equipment and electronic devices.

Readership: Students, professionals (engineering), non-experts 
interested in electronic materials.

450pp (approx.)	 Summer 2010
978-981-4293-69-3	 US$68	 £51

ABERRATION-CORRECTED IMAGING IN 
TRANSMISSION ELECTRON MICROSCOPY
An Introduction
by Rolf Erni (Swiss Federal Laboratories for Materials Testing and 
Research (Empa), Switzerland)

This book provides a concise introduction to practical aspects of 
atomic-resolution imaging in aberration-corrected electron microscopy. 
It covers two of the most popular atomic resolution imaging techniques’ 
namely high-resolution transmission electron microscopy and scanning 
transmission electron microscopy. The book bridges the gap between 
application-oriented textbooks in conventional electron microscopy and 
books in physics covering dedicated topics in charged-particle optics 
and aberration correction.

Readership: Advanced undergraduate and graduate students in 
physics, materials science and related fields; experts and non-experts 
in electron microscopy.

320pp (approx.)	 Fall 2010
978-1-84816-536-6	 US$78	 £59

NONLOCAL CONTINUUM DAMAGE AND 
PLASTICITY: Theory and Computations
by George Z Voyiadjis (Louisiana State University, USA) &  
Rashid K Abu Al-Rub (Texas A&M University, USA)

Modeling of the evolution of distributed damage and plasticity such 
as micro-cracking, void formation, dislocation densities, and shear 
bands necessitates strain-softening constitutive models. The nonlocal 
continuum concept has emerged as an effective means for regularizing 
the (initial) boundary value problems with strain softening, capturing the 
size effects observed in experiments, capturing small-scale deviations 
from local continuum models caused by material heterogeneity, and 
avoiding spurious localization that gives rise to pathological mesh 
sensitivity in numerical computations. This book discusses the integral 
and gradient formulations of nonlocality, computational aspects, and 
comparison of approaches and emphasizes recent developments in 
the bridging of material length scales.

Readership: Researchers in the academic community, national 
laboratories in materials and solid mechanics, companies in engineering 
mechanics and materials, and graduate students.

600pp (approx.)	 Winter 2010
978-981-281-397-8	 US$128	 £69

MAINTAINABILITY OF 
FACILITIES
For Building Professionals
by Michael Chew Yit Lin (National 
University of Singapore, Singapore)

This book focuses on spearheading 
the integration of maintainability, 
starting right from the design stage. 
To enable such integration, improving 
the knowledge of maintainability and 
setting maintainability benchmarks 
are two key issues. These objectives 
are fulfilled with the development of a 
comprehensive defect library, a material 
manual and a maintainability scoring 
system. These tools serve to define acceptable standards in design 
and construction practices, thus enhancing long-term maintainability of 
facilities. Comes with supplementary materials.

550pp (approx.)	 Jan 2010
978-981-4291-75-0	 US$65	 £49

Advances in Chemical and Process Engineering – Vol. 1

MATERIAL AND ENERGY BALANCES FOR 
ENGINEERS AND ENVIRONMENTALISTS
by Colin Oloman (University of British Columbia, Canada)

Following a review of the basic science and economics, the 
text focuses on material and energy accounting in batch and 
continuous operations, with emphasis on generic process 
units, flow sheets, stream tables and spreadsheet calculations. 
There is a unified approach to reactive and non-reactive energy 
balance calculations, plus chapters dedicated to the general 
balance equation and simultaneous material and energy 
balances. Seventy worked examples show the elements of 
process balances and connect them with the material and energy 
concerns of the 21st century.

Readership: Undergraduates in engineering and industrial 
chemistry (and science); graduates in engineering (and science) 
for review of core material; professional engineers (and scientists) 
for review of core material; other professionals, such as those in 
economics, geography and the environmental or social sciences, 
for guidance on quantitative methods for assessing the “triple 
bottom line” of the industrial economy.

296pp	 May 2009
978-1-84816-368-3	 US$80	 £60
978-1-84816-369-0(pbk)	 US$55	 £41

Bestselling Textbook
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Series on Industrial and Systems Engineering – Vol. 1

ENGINEERING SAFETY: 
Fundamentals, Techniques, and 
Applications
by B S Dhillon (University of Ottawa, Canada)

Safety has become very 
important because each year a 
vast number of people die due to 
workplace and other accidents. 
For example, in the United 
States for the year 1996 as per 
the National Safety Council, 
there were 93,400 deaths and 
20,700,000 disabling injuries 
due to workplace accidents, 
with a total loss of $121 billion. 
Today there are a large number 
of books available on safety, 
but to the best of the author’s knowledge none covers both 
general and systems safety (i.e., at a significant depth) and 
application or specialized areas such as software safety, 
robot safety, health care safety, and maintenance safety. 
This book has been written to satisfy that vital need.

Readership: Senior level undergraduates and graduate 
students in safety/industrial engineering; safety 
professionals and researchers; company safety officers; 
engineering designers.

240pp	 Mar 2003
978-981-238-221-4	 US$47	 £32
978-981-238-328-0(pbk)	 US$28	 £19

INTRODUCTION TO 
MICROMECHANICS AND 
NANOMECHANICS
by Shaofan Li (University of California at Berkeley, USA) 
& Gang Wang (Hong Kong University of Science and 
Technology, China)

“This new book furnishes a 
most comprehensive and self-
contained introduction to the 
state-of-the-art knowledge of 
micromechanics and nanome-
chanics. In addition, the way 
that the book is organized is 
very logical, and the presen-
tation is quite clear, and the 
examples and excises included 
are excellent.”

Xin-Lin Gao 
Texas A&M University

Readership: Researchers and educators in academics, first 
year graduate students in engineering mechanics, materials 
science, nanotechnology, mechanical engineering, civil 
engineering, and applied mechanics.

516pp	 Jul 2008
978-981-281-413-5	 US$95	 £49
978-981-281-414-2(pbk)	 US$58	 £29

MECHANICS OF SOLIDS AND STRUCTURES
edited by David W A Rees (Brunel University, UK)

The fifteen chapters of this book are arranged in a logical 
progression. The text begins with the more fundamental 
material on stress, strain and plane elasticity. There follows 
a full treatment of the theories of bending and torsion. 
Coverage of moment distribution, shear flow, struts and 
energy methods precedes a chapter on finite elements. 
Thereafter, the book presents yield and strength criteria, 
plasticity, collapse, creep, visco-elasticity, fatigue and 
fracture mechanics. Appended is material on the properties 
of areas, matrices and stress concentrations. Each topic is 
illustrated by worked examples and supported by numerous 
exercises.

Readership: Undergraduate and graduate students in 
mechanical, aeronautical, civil and materials engineering.

752pp	 Apr 2000
978-1-86094-217-4	 US$105	 £72
978-1-86094-218-1(pbk)	 US$60	 £41

ENVIRONMENTAL APPLICATIONS OF NANOMATERIALS
Synthesis, Sorbents and Sensors
edited by Glen E Fryxell (Pacific Northwest National Laboratory, USA) & 
Guozhong Cao (University of Washington, USA)

This volume is concerned with functional nanomaterials: 
materials containing specific, predictable nanostructure 
whose chemical composition or interfacial structure enable 
them to perform a specific job — destroy, sequester or 
detect some material that constitutes an environmental 
threat. The purpose of this book is to showcase how 
these features can be tailored to address some of the 
environmental remediation and sensing/detection problems 
faced today. 

Readership: Research scientists and engineers in 
academia, research institutes and industry, as well as 
graduate students and upper level undergraduate students 
in the physical sciences and engineering.

520pp	 May 2007
978-1-86094-662-2	 US$112	 £65
978-1-86094-663-9(pbk)	 US$62	 £35

TUNDISH TECHNOLOGY FOR CLEAN STEEL 
PRODUCTION
by Yogeshwar Sahai (The Ohio State University, USA) & Toshihiko Emi  
(Institute of Research of Iron & Steel, Jiangsu/Sha-Steel, China)

This pioneering book is the first of its kind to cover all 
aspects of tundish technology, ranging from fundamental 
aspects and theory necessary for understanding the basic 
concepts of tundish operations to operational aspects of 
the tundish. Written by internationally recognized experts 
in continuous casting technology in general and tundish 
technology in particular, this book is sufficiently fundamental 
to serve as a graduate-level textbook on process metallurgy 
or as an important reference for metallurgical researchers. 
It also contributes to the understanding of scientists and 
engineers engaged in research and development in the 
steel industry.

Readership: Undergraduate and graduate students in 
process metallurgy as well as researchers in steel and metallurgical production.

328pp	 Dec 2007
978-981-270-621-8	 US$87	 £46
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Titles of Interest

MATERIALS DEGRADATION AND ITS CONTROL BY SURFACE 
ENGINEERING (3rd Edition)
by Andrew Batchelor (Aramco, Saudi Arabia), Margam Chandrasekaran (Bio-Scaffold
International Pte Ltd, Singapore) & Loh Nee Lam (Nanyang Technological University, Singapore) 

This book provides a general holistic view of materials degradation without undue emphasis 
on aqueous corrosion with the neglect of other important topics such as liquid metal corrosion. 
Discussion of materials degradation is balanced by detailed description and evaluation of surface 
engineering as a means of managing materials degradation. Thus, the trainee engineer is presented 
with a comprehensive view of the problem rather than just a part of the problem. The control or 
management of materials degradation is not only discussed in scientific terms, but the economics 
or financial aspects of materials degradation and surface engineering is also discussed in detail 
with the help of analytical models.

Readership: Engineers and scientists in materials engineering, surface science, materials science 
(general), materials chemistry and surface and interface chemistry.

450pp (approx.)	 Summer 2010
978-1-84816-501-4	 US$138	 £104

Computational and Experimental Methods in 
Structures – Vol. 3

MULTISCALE MODELING IN 
SOLID MECHANICS
Computational Approaches
edited by Ugo Galvanetto & M H Ferri 
Aliabadi (Imperial College London, UK)

This unique volume presents the state of 
the art in the field of multiscale modeling in 
solid mechanics, with particular emphasis on 
computational approaches. For the first time, 
contributions from both leading experts in the 
field and younger promising researchers are 
combined to give a comprehensive description 
of the recently proposed techniques and the 
engineering problems tackled using these 
techniques.

Readership: Researchers and academics 
in the field of heterogeneous materials and 
mechanical engineering; professionals in 
aeronautical engineering and materials 
science.

352pp	 Sept 2009
978-1-84816-307-2	 US$128	 £96

Computational and Experimental Methods in Structures – Vol. 1

BUCKLING AND POSTBUCKLING STRUCTURES
Experimental, Analytical and Numerical Studies
edited by B G Falzon & M H Aliabadi (Imperial College London, UK)

This book provides an in-depth treatment of the study of the stability of 
engineering structures. Contributions from internationally recognized 
leaders in the field ensure a wide coverage of engineering disciplines 
in which structural stability is of importance, in particular the analytical 
and numerical modelling of structural stability applied to aeronautical, 
civil, marine and offshore structures. The results from a number 
of comprehensive experimental test programs are also presented, 
thus enhancing our understanding of stability phenomena as well 
as validating the analytical and computational solution schemes 
presented. A variety of structural materials are investigated with special 
emphasis on carbon-fibre composites, which are being increasingly utilized in weight-critical 
structures. Instabilities at the meso- and micro-scales are also discussed. 

Readership: Graduate students, engineers, and researchers in aerospace engineering, civil 
engineering, and numerical and computational mathematics.

528pp	 May 2008
978-1-86094-794-0	 US$128	 £69

Title Pub. Date Author ISBN US$ £

ABRASIVE EROSION AND CORROSION OF HYDRAULIC 
MACHINERY

Jan-03 DUAN C G & KARELIN V Y 9781860943355 154 121

COMPOUND SEMICONDUCTOR INTEGRATED CIRCUITS Apr-03 VU THO T 9789812383112 129 99

CRYSTAL GROWTH FOR BEGINNERS: FUNDAMENTALS 
OF NUCLEATION, CRYSTAL GROWTH AND EPITAXY  
(2ND EDITION)

Aug-03 MARKOV IVAN V 9789812382450 113 86

ENGINEERING MATERIALS FOR BIOMEDICAL 
APPLICATIONS

Oct-04 TEOH SWEE HIN 9789812560612 137 86

FUTURE STRATEGIES FOR TISSUE & ORGAN 
REPLACEMENT

May-02 POLAK J M ET AL 9781860943119(pbk) 49 39

III-NITRIDE SEMICONDUCTOR MATERIALS Mar-06 FENG ZHE CHUAN 9781860946363 154 87

LIFE-ENHANCING PLASTICS: PLASTICS AND OTHER 
MATERIALS IN MEDICAL APPLICATIONS

Aug-04 HOLMES-WALKER W 
ANTHONY

9781860944628 90 56

NANOSCIENCE AND NANOTECHNOLOGY IN ENGINEERING Feb-10 Vijay K Varadan  ET AL 978-981-4277-92-1 68 51

SMART TECHNOLOGIES Apr-03 WORDEN K, BULLOUGH W A 
& HAYWOOD J

9789810247768 94 75


