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Multifunctional composites include all composites which provide more than one property, or functionality,
whether specifically designed or modified from existing designs. Although traditional polymer matrix
composites have many useful properties including stiffness, strength, and durability, these often involve
tradeoffs such as poor acoustic damping and low electrical conductivity. By designing multifunctional
composites, new and enhanced functionalities can complement the typical high-stiffness and high-strength
densities of composites. Furthermore, multifunctional composites can feature entirely original functionalities,
such as self-healing and microvascular transport, which do not exist in classical composites. Among the
shortcomings of traditional composites are lower conductivity and higher contact resistance than aluminum.
This complicates efforts to provide aircraft with shielding, grounding, and protection from lighting strikes.
Laminated composites are also susceptible to damage when subjected to low velocity impact, resulting in
reduced compression-after-impact (CAI) strength. In applications such as aircraft, rotorcraft, windmills, and
missiles, erosion by rain and sand roughens surfaces of classical composites, reducing aerodynamic
performance and optical and radiation transmission. In addition, traditional composites' high stiffness-to-
weight ratio facilitates the propagation of acoustic and mechanical vibration, leading to passenger discomfort
and even mechanical damage. Innovative materials that can mitigate these shortcomings are thoroughly
described in this book—from design to application. Learn how self-healing composites can remedy many
types of damage, including intralaminar cracking, delaminations, erosion, and damage to anti-corrosion
coatings. Read about composites endowed with microvascular transport, which can deliver healing agents,
coolants, or refrigerant fluids throughout the material. Find out about developments in nanotechnology
resulting in lower gas permeability, improving storage tanks, food packaging, fire resistance, and thermal
protection systems. Furthermore, discover composites with innovative excitation-response capabilities that
are not found in nature. CONTRIBUTORS Chapter 1 Electromagnetic effects Ernest K. Condon III and Paul
J. Jonas Wichita State University, National Institute for Aviation Research, Wichita, KS, USA Chapter 2
Lightning strike protection systems Gasser F. Abdelal Queen's University Belfast, Belfast, UK Chapter 3
Toughening for impact damage Timothy L. Norman Cedarville University, Cedarville, Ohio USA, and C. T.
Sun Purdue University, West Lafayette, IN, USA Chapter 4 Erosion resistance Edmond Tobin, Aidan
Cloonan, and Trevor Young University of Limerik, Republic of Ireland Chapter 5 Acoustic and vibration
damping Edith R. Fotsing, Annie Ross, and Edu Ruiz Ecole Polytechnique de Montreal, Montreal, Canada
Chapter 6 Viscoelastic damping treatments R.A.S. Moreira University of Aveiro, Aveiro, Portugal Chapter 7
Self-healing in polymers and structural composites Kathryn Mireles and Micheal R. Kessler Washington
State University, Pullman, WA, USA Chapter 8 Microvascular transport Christopher J. Hansen University of
Massachusetts Lowell, Lowell, MA, USA Chapter 9 Permeation Shaokai Wang Beihang University, Beijing,
China, and Ayou Hao Florida State University, Tallahassee, FL, USA Chapter 10 Fire safety Ning Tian
University of Ulster, Newtownabbey Co, Antrim, UK, and Aixi Zhou University of North Carolina at
Charlotte, Charlotte, NC, USA Chapter 11 Thermal protection systems Maurizio Natali, Luigi Torre, and
Jose Maria Kenny University of Perugia, Perugia, Italy Chapter 12 Magnetoelectric composites Tomas I.
Muchenik and Ever J. Barbero West Virginia University, Morgantown, WV, USA LOOK INSIDE at
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From reader reviews:

Betty Benner:

Do you considered one of people who can't read pleasurable if the sentence chained inside straightway, hold
on guys this kind of aren't like that. This Multifunctional Composites (Volume 1) book is readable by simply
you who hate the straight word style. You will find the information here are arrange for enjoyable studying
experience without leaving possibly decrease the knowledge that want to supply to you. The writer regarding
Multifunctional Composites (Volume 1) content conveys the idea easily to understand by most people. The
printed and e-book are not different in the information but it just different available as it. So , do you
continue to thinking Multifunctional Composites (Volume 1) is not loveable to be your top collection reading
book?

Lisa Buffington:

This Multifunctional Composites (Volume 1) is brand new way for you who has intense curiosity to look for
some information given it relief your hunger of information. Getting deeper you upon it getting knowledge
more you know or you who still having little bit of digest in reading this Multifunctional Composites
(Volume 1) can be the light food for yourself because the information inside this book is easy to get through
anyone. These books produce itself in the form which can be reachable by anyone, yep I mean in the e-book
application form. People who think that in publication form make them feel tired even dizzy this guide is the
answer. So there is absolutely no in reading a guide especially this one. You can find actually looking for. It
should be here for you. So , don't miss that! Just read this e-book style for your better life and knowledge.

Dorothy Frazier:

In this particular era which is the greater man or woman or who has ability in doing something more are
more valuable than other. Do you want to become certainly one of it? It is just simple way to have that. What
you should do is just spending your time not very much but quite enough to get a look at some books. One of
several books in the top record in your reading list is actually Multifunctional Composites (Volume 1). This
book which can be qualified as The Hungry Hills can get you closer in growing to be precious person. By
looking upwards and review this book you can get many advantages.

Dwight McBride:

As we know that book is essential thing to add our knowledge for everything. By a reserve we can know
everything we want. A book is a group of written, printed, illustrated or perhaps blank sheet. Every year has
been exactly added. This reserve Multifunctional Composites (Volume 1) was filled concerning science.
Spend your time to add your knowledge about your technology competence. Some people has various feel
when they reading any book. If you know how big good thing about a book, you can feel enjoy to read a
publication. In the modern era like now, many ways to get book that you just wanted.
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