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interest in and attention on electrochromic technology has been growing since the 1970s with
the advent of numerous electrochromic devices in commercial and industrial settings many
laboratory based colour changing electrochromic device prototypes have surfaced following
research breakthroughs in recent years and the consumer market has been expanding
continuously electrochromic devices have a wide range of applications such as displays self
dimming mirrors for automobiles electrochromic e skins textiles and smart windows for energy
efficient buildings electrochromic smart materials covers major topics related to the
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phenomenon of electrochromism including fundamental principles different classes and
subclasses of electrochromic materials and device processing and manufacturing it also
highlights a broad range of existing and potential applications of electrochromic devices with an
analysis of the current market needs and future trends providing a comprehensive overview of
the field this book will serve as introductory reading to those new to this area as well as a
resource providing detailed in depth knowledge and insights to the seasoned audience featuring
contributions from researchers across the globe it will be of interest to postgraduate students
and researchers in both academia and industry interested in smart design materials science and
engineering

electrochromic materials can change their properties under the influence of an electrical voltage
or current different classes of materials show this behavior such as transition metal oxides
conjugated polymers metal coordinated complexes and organic molecules as the color change is
persistent the electric field needs only to be applied to initiate the switching allowing for
applications such as low energy consumption displays light adapting mirrors in the automobile
industry and smart windows for which the amount of transmitted light and heat can be
controlled the first part of this book describes the different classes and processing techniques of
electrochromic materials the second part highlights nanostructured electrochromic materials
and device fabrication and the third part focuses on the applications such as smart windows
adaptive camouflage biomimicry wearable displays and fashion the last part rounds off the book
by device case studies and environmental impact issues

organic electronics for electrochromic materials and devices explore this comprehensive
overview of organic electrochromic materials and devices from a leading voice in the industry
organic electronics for electrochromic materials and devices delivers a complete discussion of
the major and key topics related to the phenomenon of electrochromism the text covers the
history of organic electrochromism its fundamental principles different types of electrochromic
materials the development of device structures and multi function devices characterizations of
device performance modern applications of electrochromic devices and prospects for future
electrochromic devices the distinguished author places a strong focus on recent research results
from universities and private firms from around the world and addresses the issues and
challenges faced by those who apply organic electrochromic technology in the real world with
these devices quickly becoming the go to display technology in the field of electronic
information this resource will quickly become indispensable to all who work or study in the field
of optics readers will also benefit from the inclusion of a thorough introduction to organic
electrochromism including its history and the mechanisms of electrochromic devices an
exploration of polymer electrolytes for electrochromic applications including their requirements
and types a discussion of electrochromic small molecules including the development of
technology in viologen materials fluoran and fluorescein dyes violene cyanine hybrids
triarylamine molecules and liquid crystal electrochromic materials a perspective analysis of the
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redox active conjugated polymers and triarylamine based non conjugated polymers applied in
electrochromic devices a treatment of prussian blue and metallohexacyanates including their
backgrounds technology development crystal structures synthesis nanocomposites and
assembled electrochromic devices perfect for materials scientists polymer chemists organic
chemists physical chemists and inorganic chemists organic electronics for electrochromic
materials and devices will also earn a place in the libraries of physicists and those who work in
the optical industry who seek a one stop reference that covers all aspects of organic
electrochromic materials

this book provides an in depth understanding of the properties characterization and applications
of advanced functional and composite materials for energy electronics biomedicine and
aerospace fields divided into four sections it covers sustainable smart and composite materials
intelligent techniques for optimization of material properties their characterization and
processing case studies based on modernization in processes and systems sustainability based
approaches and novel strategies and sustainability and industry 4 0 based contents key
highlights provides smart materials and sustainability novel product design and materials
implementation reviews molecular dynamics simulation techniques includes industry 4 0 and
sustainability interventions in functional composites discusses life cycle engineering and
analysis in composite processing covers microwave assisted processing of composites this book
is aimed at graduate students and researchers in materials sciences and metallurgy mechanical
and manufacturing engineering

piezoelectric materials analyze the foundational materials of the electronics industry in recent
years piezoelectric materials have become one of the world s most important classes of
functional materials their ability to convert between mechanical and electrical energy makes
them indispensable for sensors transducers actuators catalysts and many other foundational
electronic devices as electronics industries expand at unprecedented rates the range of
applications for piezoelectric materials continues to grow piezoelectric materials offers a
comprehensive overview of this group of materials its key properties and its applications
beginning with the fundamental science of piezoelectric phenomena it then analyzes different
the numerous different classes of piezoelectric materials and their current and future industrial
functions the result is essential for engineers and materials scientists working in any number of
areas piezoelectric materials readers will also find analysis of materials types include lead based
and lead free piezoelectric materials textured piezoceramics piezoelectric thin films and many
more detailed discussion of applications including dielectric energy storage and biomedical
technology authorship by a leading researcher of piezoelectric materials piezoelectric materials
is ideal for materials scientists electronic engineers polymer chemists solid state chemists and
any other researchers or professionals working with these key materials

special topic volume with invited peer reviewed papers only
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this book focuses on next generation smart windows which can change their optical physical
properties by reflecting and or transmitting incoming light radiation to attain comfortable indoor
temperatures throughout the year offers in depth discussion of a range of materials and devices
related to different technologies used in manufacturing smart windows discusses basic
principles materials synthesis and thin film fabrication and optical and electrochemical

characterization techniques
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