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PREFACE

Since the dawn of human civilization, the discovery of materials has been known to
culminate in major turning points in human history. Materials innovations through the
ages have transformed societal development and have opened unforeseen possibilities
for economic growth and well-being of society. As an increasing global population
strives to improve their standards of living, the demand for various products in energy,
health care, housing, transportation, and environmental industries also grows rapidly.
However, the higher demand and production in all these areas lead to a dramatic increase
in the overall consumption of resources and rate of pollution. These factors have been
leading to escalation in climate change and creating the risk of irreversible changes in
the ecosystem. New technologies and innovative solutions are required to address these
societal needs.

This book addresses the critical role of engineered ceramic materials and technolo-
gies in solving various societal challenges. It also commemorates the 40th Jubilee of
the world premier International Conference on Advanced Ceramics and Composites
(ICACC). Over the last four decades, the Engineering Ceramics Division (ECD) of
The American Ceramic Society (ACerS) has organized this conference covering wide-
ranging topics and identifying key challenges and opportunities for various ceramic
technologies in creating sustainable development. The ICACC is the most preeminent
international meeting in the area of advanced structural and functional ceramics, com-
posites, and emerging ceramic materials and technologies. Since its first meeting in
Cocoa Beach, Florida in 1977, it has experienced tremendous growth in interest and
participation from the global ceramic community.

The evolution of the current ECD from the Enamel and Ceramic-Metal Systems
(CMS) divisions has a very interesting history. In the 1960s, ACerS was evolving
from an industry-based to a technology- and science-based membership organization.
It led to the creation of the CMS Division from the Enamel Division in 1961. There
was a growing need for high-performance ceramic and metal systems that exceeded
the properties of traditional enamels. The CMS Division was formed to represent the
society in all matters pertaining to combining ceramic compositions with metals to form
coatings, seals, composites, and adhesives. However, during the 1960s and 70s, work on
high-performance structural monolithic and composite materials was increasing and, as
a result, new meetings to address these advancements emerged. According to records,
the attendance at the CMS meetings was dropping and new engineers/scientists in the
field were not relating to the traditional name.

The CMS Division, led by Jim Mueller, Jerry Persh, Sy Bortz, John Buckley, Jim
McCauley, and many others, initiated the first “Cocoa Beach Conference™ on Composite
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and Advanced Ceramic Materials in January 1977, where 37 papers (all invited) were
presented and approximately 90 people attended. On the waterfront by Frank Wolfe’s
Beach Side Hotel in Cocoa Beach, the attendees watched the first Titan missile launch
from the NASA Kennedy Space Center.

In 1985, the CMS Division changed its name to Engineering Ceramics Division.
This name change reflected the division’s desire to meet the challenges of advanced mate-
rial concepts and new engineering systems, including ceramics for energy conversion
systems, fiber-reinforced composites, brittle materials design, structural reliabilities,
high-temperature components, advanced coatings, tribological parts, ceramic cutting
tools, nanocomposites and nanomaterials, biomaterials, porous materials, armor ceram-
ics, geopolymers, ceramic sensors, and advanced processing technologies. With growing
interests in these technological fields, the numbers of presented papers and attendees
at the Cocoa Beach Conference have increased year by year, reaching approximately
700 papers and more than 900 attendees in 2005. In 2007, the Cocoa Beach Conference
moved to its current venue in Daytona Beach, Florida, in order to better accommodate
the growing number of attendees and exhibitors. In 2015, the 39th ICACC had more
than 14 symposia and several focused sessions with more than 1000 presentations/1100
attendees where nearly half of the attendees were from outside the United States and
represented more than 55 countries worldwide.

This conference also features a highly successful Global Young Investigator Forum,
where the young investigators and future leaders are heavily involved. The aim of the
forum is to bring together young researchers and scientists from around the globe to
discuss new approaches in materials synthesis and address societal challenges, and to
provide a platform for intensive exchange of ideas, knowledge, and network building.
In addition, the international conference also started Engineering Ceramics Summits
(Pacific Rim, European Union, and Summit of Americas).

To chronicle and celebrate the 40th anniversary of the conference, we thought
that it was appropriate to publish a 40th Jubilee Commemorative Book Volume titled
Engineered Ceramics: Current Status and Future Prospects. All the ECD Mueller and
Bridge Building Award winners, and the past and current ECD Officers were invited to
write book chapters. A key feature of this book is the focus on current status and future
prospects of various technical topics related to advanced ceramics and composites,
as evident from the book title. We hope that the book will offer a vision for future
developments and stimulate fresh thinking in this field, as well as meet the needs of the
global ceramics community.

We gratefully acknowledge the leadership and contributions of division award win-
ners, ECD leaders, and numerous volunteers from all over the world. Our special thanks
to Dr. Jim McCauley for providing historical perspective. We also thank the ACerS staff
who have been very helpful and instrumental in organizing this event over the years. We
are thankful to the publication and editorial staff of Wiley and ACerS for their excellent
support during the preparation of the book. Finally, we would like to extend our warm
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welcome to potential members and future attendees to join this exciting conference and
become a part of the dynamic and vibrant ECD and ACerS (www.ceramics.org).

Tatsuki Ohji
National Institute of Advanced Industrial Science and Technology (AIST)
Nagoya, Japan

Mrityunjay Singh
Ohio Aerospace Institute, NASA Glenn Research Center
Cleveland, OH, USA
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