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Preface

POLYMERS HAVE OCCUPIED AN indispensable position in our everyday lives. They are
one of the most important engineering materials used in a spectrum of applications,
ranging from food to space. Although polymers were previously considered as low-strength
materials with low stiffness/toughness, recent research has totally changed that notion. In
fact, now polymers are the only materials that can act as matrices for incorporation of the
widest range of ceramics, nanotubes, nanoparticles, and short as well as continuous fibers
of various kinds to create new building and structural materials. At the same time, poly-
mers are very important materials that can be used as biomaterials, sensors, and in electri-
cal and electronic materials as insulators, conductors, or semiconductors.

This book highlights recent advancements in the field of polymeric materials and tech-
nology. Frontier areas such as polymers based on bio-sources, polymer-based ferroelec-
trics, polymer nanocomposites for capacitors, food packaging, and electronic packaging,
organic field emission transistors, superhydrophobic materials, and electrospinning are
discussed in this book. We do believe that this book will be suitable for a wide range of
audiences working in various interdisciplinary fields of polymer technology.

The chapters are broadly organized into six sections of polymer materials and technol-
ogy. Section I, “Novel Polymer Composites,” discusses new developments in the field of
functional nanofillers, layered double hydroxide-based nanocomposites, thermoset nano-
composites, hybrid composites, and fly ash-based composites. Section II, “Nanopolymer
Technology,” provides an overview of the fundamentals and applications of electrospin-
ning, patterning of polymeric surfaces, electrospun polymer-based piezoelectric sen-
sors, and superhydrophobic polymers. Section III, “Micro-, Macro-, Nanotesting and
Characterization of Polymers,” presents an analysis of the dynamic properties of polymers
by split Hopkinson pressure bar apparatus, thermal conductivity and stability of exfoliated
graphite nanoplatelets-based nanocomposites, effect of multiwall carbon nanotubes on
miscibility and stability of specialty polymer blends, and effects of strain rate and tempera-
ture on mechanical properties of thermosets and their composites. Section IV, “Specialty
Polymers,” describes shape memory polymers, thermoplastic elastomers, multiferroic
characteristics of poly(vinylidene fluoride), novel thiophene-based conducting polymers,
and polymer-based dielectrics for capacitors. Section V, “Bio-Based and Biocompatible
Polymer Materials,” consists of chapters on biopolymers for endovascular applications,
thermosets from natural resources, synthesis and properties of gum polysaccharides-
based graft copolymers, rheological properties and self-assembly of cellulose nanowhiskers
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in biocomposites, and nanocellulose-based bio-nanocomposites. Finally, Section VI, “New
Polymer Applications,” discusses applications of polymer nanocomposites in biomedical
applications, sensitive electronic device packaging, and food packaging. This section also
features a novel topic on polymer quenchants for industrial heat treatment.

Anandhan Srinivasan
National Institute of Technology Karnataka, Mangalore, India

Sri Bandyopadhyay
University of New South Wales, Sydney, Australia
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