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1-“Composite Materials”, M.M.Schwartz, V.1, RTP, USA, 1996,
2-“Composite Materials: Design and Application”, G.Daniel, CRC, USA, 2003.
3.“An Introduction to Composite Materials”, D.Hull, Cambridge university press, 1996,
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1. Fiber Reinforced Composites, Materials, Manufacturing, and Design-P.K. Mallick-
CRC press, 2008.

2. Composite Materials Design and Applications-D. Gay, S.V. Hoa, S.W. Tsai-CRC
Press-2003.

3. Mechanics of Laminated Composite Plates and Shells-Theory and Analysis-J.N.
Reddy, CRC Press-2004.

4. Material Science and Engineering - W.D. Callister, D.G. Rethwisch- John Wiley-
2011.
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* Classification

» Advantages of fiber-reinforced composites
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Stiffness Stiffness vs. Strength: Material Stiffness - an Engineering Fundamentals
Differences and Key.. overview Refresh: Strength vs....

In materials science, stiffness is defined as a material's ability to resist deformation when
subjected to an applied force and to return to its original shape once the force is removed. It is a
measure of how much a material or component deflects or bends under load while maintaining
elastic behavior without permanent deformation. Stiffness is quantitatively related to the
material's Young's modulus (elastic modulus), which is the ratio of stress to strain in the elastic

region of deformation.

A stiffer material exhibits less displacement for a given force, indicating greater resistance to
elastic deformation. It is important to differentiate stiffness from strength: stiffness concerns
resistance to elastic deformation, while strength refers to the maximum stress a material can

withstand before permanent deformation or failure.



& » /&:‘
0 o
e C= 2 99 San
B
Birjand University of Technology . péy

SO guied el O diwd ¥ 49 O1g0 ©
6 980l — 1 youl—LgSuo! pu— 01 35

Aslas Yo S8 e Ll Vb (sl IS 5 ool oo sl o slls 15 @
Aniles alie gy S pae J5 YU 2wl 5 o gl LSl o
Anilee mly o 5 B8l J5 s sl JSE (S S il e ey @

250l s s o gy IS el 5 el (a8 By gl L jselS
iles o oy s 3 0y S e



A o""a (Z/ I3 @ Bonding Microstructure Advantages Disadvantages

Birjand University of Technology

Metals —0{ metailic ——ol crystal grains '—«I : m suff :me
| * conductive
Polymers | coivalem!::’and! —‘[ d'tainmolocules]_u :mm » il :mm
* resist corrosion * creep B
m ionic-covalent | G!ﬂdwﬂﬂs Oswt'est“:.e'h:;:e 4 * brittleness
| l o - amorol lph - ous o
_ * resist corrosion
Composites —Or various matrix :'lc‘”d fiver, | :3“:::@3"" —-0[ th‘t

Figure 2.1 General characteristics of the major classes of engineering materials.
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Density (g'cm?) (logarithmic scale)
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Northrop Grumman RQ-4 Global <
Hawk

Aircraft model

The Northrop Grumman RQ-4 Global Hawk is a remotely piloted
surveillance aircraft. It was initially designed by Ryan
Aeronautical, and known as Tier I+ during development. The
Global Hawk performs duties similar to that of the Lockheed U-2.
Wikipedia

Wingspan: 40 m

Range: 22,780 km

Top speed: 629 km/h

Unit cost: 222,700,000-222,700,000 USD (2013)

Program cost: US$10 billion (USAF cost through FY2014)

Did you know: In 2014, an RQ-4 Block 40 flew a 34.3 hour flight,
setting the endurance record for longest unrefueled flight by a
U.S. Air Force aircraft. af. mil

People also search for Vibw:45+<more
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Comparison of mechanical
performance of composite
materials and light metals
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[- Plastics:] Even though they may have several
“fillers”, their presence does not alter the
physical properties significantly.

| * Alloys:|Here the alloy is not macroscopically
heterogeneous, especially in terms of physical
properties.

[ . Metals}with impurities: The presence of
impurities does not significantly alter physical
properties of the metal.
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Formula >

1/t

CAGR = [ L)
Vbegin

CAGR = compound annual growth rate
thgin = beginning value
Vﬁm_l = final value

t = time in years

Global composite materials distribution ($ mil)

by market segments in 2017

Others z
Transportation

Consumer goods
Marine
E&E
Wind energy
Construction
Aerospace

Pipe & tank
Global composite materials shipment ($ mil) by
market segments in 2017

Attractive Opportunities in the Composites Market

74.0

S —
CAGR

Asia Paeific is expected to 8 8 %

witness highest growth due
to China dominating the
Zlobal market as a major
composites manufacturing
hub

U

e-astimated p projactad

Note e-estimated; p-projected.

Superior performance properties
coup lad with high demand from
end-use Industries In developing
economies to drive the
composites market,

COVID-12 s expected adversely
impact vehicle production at the
global, thus, inturn, hampering the
market sales for composites.

M

IS0 Billior

The global composites market size is estimated to be USD 740
billion in 2020 and projected to reach USD 112.8 billion by 2025, at
a CAGR of 2. 8%.

New product developments
would offer lucrative
opportunities for markat players
in the next five years.

Due to high carbon di oxide
emission,s several countries are
implementing stingent
environmental rules, mandating
the automakers to make light
welght and fuel-efficient
vehicles

T 2009 - 2020 Marketanditarkats Pesearh Private i, &l rghts reserad
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https://www.intechopen.com/books/composite-and-nanocomposite-materials-from-knowledge-to-
industrial-applications/introduction-to-composite-materials
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