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Preface

The twenty-first century is said to be the century of nanotechnologies. In a way, it is. The develop-
ment of science and technology has come to a stage where “microscopic” is no longer enough to
properly describe or depict a scientific phenomenon or a technological process. With the advance of
nanoscience and nanotechnology, the world technological landscape changes not only affect the way
scientists do research, technologists carry out development, and engineers manufacture products,
but also the way ordinary people go about their daily life, through, for instance, nanomedicine, cell
phones, controlled drug delivery, no-pain operations, solar cell-powered gadgets, etc. Thin films
and coatings play a very important and indispensable role in all of these. This three-volume book set
aims to capture the development in the films and coatings area in relation to nanoscience and nano-
technology so as to provide a timely handbook series for researchers to refer to and for newcomers
to learn from, and thus contribute to the advancement of the technology.

The three-volume book set, Handbook of Nanostructured Thin Films and Coatings, has 25 chap-
ters where 11 chapters in volume 1 concentrate on the mechanical properties (hardness, toughness,
adhesion, etc.) of thin films and coatings, including processing, properties, and performance, as well
as a detailed analysis of theories and size effect, etc., as listed here: Chapter 1, The Fundamentals of
Hard and Superhard Nanocomposites and Heterostructures; Chapter 2, Determination of Hardness
and Modulus of Thin Films; Chapter 3, Fracture Toughness and Interfacial Adhesion Strength
of Thin Films: Indentation and Scratch Experiments and Analysis; Chapter 4, Toughness and
Toughening of Hard Nanocomposite Coatings; Chapter 5, Processing and Mechanical Properties of
Hybrid Sol-Gel- Derived Nanocomposite Coatings; Chapter 6, Using Nanomechanics to Optimize
Coatings for Cutting Tools; Chapter 7, Electrolytic Deposition of Nanocomposite Coatings:
Processing, Properties, and Applications; Chapter 8, Diamond Coatings: The Industrial Perspective;
Chapter 9, Amorphous Carbon Coatings; Chapter 10, Transition Metal Nitride—Based Nanolayered
Multilayer Coatings and Nanocomposite Coatings as Novel Superhard Materials; and Chapter 11,
Plasma Polymer Films: From Nanoscale Synthesis to Macroscale Functionality.

Volume 2 contains eight chapters focusing on functional properties, i.e., optical, electronic, and
electrical properties, and the related devices and applications: Chapter 1, Large-Scale Fabrication
of Functional Thin Films with Nanoarchitecture via Chemical Routes; Chapter 2, Fabrication
and Characterization of SiC Nanostructured/Nanocomposite Films; Chapter 3, Low-Dimensional
Nanocomposite Fabrication and its Applications; Chapter 4, Optical and Optoelectronic Properties
of Silicon Nanocrystals Embedded in SiO, Matrix; Chapter 5, Electrical Properties of Silicon
Nanocrystals Embedded in Amorphous SiO, Films; Chapter 6, Properties and Applications of
Sol-Gel-Derived Nanostructured Thin Films: Optical Aspects; Chapter 7, Controllably Micro/
Nanostructured Films and Devices; and Chapter 8, Thin Film Shape Memory Alloy for Microsystem
Applications.

Volume 3 focuses on organic nanostructured thin-film devices and coatings for clean energy with
six chapters discussing the processing and properties of organic thin films, devices, and coatings
for clean energy applications: Chapter 1, Thin Film Solar Cells Based on the Use of Polycrystalline
Thin Film Materials; Chapter 2, Anodized Titania Nanotube Array and its Application in Dye-
Sensitized Solar Cells; Chapter 3, Progress and Challenges of Photovoltaic Applications of
Silicon Nanocrystalline Materials; Chapter 4, Semiconductive Nanocomposite Films for Clean
Environment; Chapter 5, Thin Coating Technologies and Applications in High-Temperature Solid
Oxide Fuel Cells; and Chapter 6, Nanoscale Organic Molecular Thin Films for Information Memory
Applications.

vii
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A striking feature of these books is that both novice and experts have been considered while
they were written: the chapters are written in such a way that for newcomers in the relevant field,
the handbooks would serve as an introduction and a stepping stone to enter the field with least
confusion, while for the experts, the handbooks would provide up-to-date information through the
figures, tables, and images that could assist their research. I sincerely hope this aim is achieved.

The chapter authors come from all over the globe: Belgium, China, the Czech Republic, Egypt,
Germany, India, Korea, Singapore, Taiwan, the Netherlands, the United Kingdom, and the United
States. Being top researchers at the forefront of their relevant research fields, naturally, all the con-
tributors are very busy. As editor, I am very grateful that they all made special efforts to ensure
timely response and progress of their respective chapters. I am extremely indebted to many people
who accepted my request and acted as reviewers for all the chapters—as the nature of the writing is
to cater to both novice and experts, the chapters are inevitably lengthy. To ensure the highest qual-
ity of the chapters, more than 50 reviewers (at least two per chapter) painstakingly went through all
the chapters and came out with sincere and frank criticism and suggestions that helped make the
chapters complete. Though I am not able to list all the names, I would like to take this opportunity
to say a big thank you to all of them. Last but not least, I would like to convey my gratitude to many
CRC Press staff, especially Allison Shatkin and Jennifer Ahringer at Taylor & Francis Group, for
their invaluable assistance rendered to me throughout the entire endeavor that made the smooth
publication of the handbook set a reality.

Sam Zhang
Singapore
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