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Early composites (k) S il Jiall

A (ol e ARGV aal | riad) (VT 3as) CLSI el () grinay Gl (IS ]
& Al (a ad G gllall e JSG 8 cplall Cindat Sy |l (3 silal)
LSt Jabacail 368 lliad Loayl g Leliae cilgla 131 4568 30l g2 oLl 3ala
a9 pis Bala g Adpia 25 348 clliaiy Ledd Gl gla 1) lan Al ggu puSS
AU (e da glia Bale adea A g €0y (ST coaad il gl 13) Jas 40 68 3ala
JS A glaa o shall Bale LalAd) 138 Jasy o)) (Saall (ged e (gl g olall Ll
B lhee Ll 4y S5 9 (3 3l g Jaraall (ha

L) s Taleaail 5 58 Lenal  Jla )l g eV ((pandl ol 3 jall 3 jlaall)
o Apiara (lual dilza) 43l A Jaa gl &5 3 N DY) 8 g (Gadl a gl
Dl yal) ands | Alle (2linsV) 2838 LSS (o) (S Dl pall ) @I
Aaliall Aol jally LY ol Gl s3a e (5 siad Al
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Modern examples

dias AL

Gdad e aadid JI Y Aaala 51 GLIYI &asl) AS) il o) sall Jsf e )
albual (e dpaall 5 oLl il g8 dpaly Sl Clarall eyl 58l JSigd a sl sl
o Aninal 8 Al zla sl g el g cliudl) o U 4 gheadll il bl
Sl s 68 a3l 0S8 Jiladll (e g 55 (B et Lo Lle 5 decls Laga
dala 51 GLIY) Jaad @liudll 48 s dla JS8) ana 1)) oS 25 a
any \gle Jexd Al gl aul® SIS ey oeall (e Loal Lepanis Las
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Why use composites?
SeliS) yial) adding |3Lal

Gk e A8 N5 A8 Ll oo Aaall A i) ol pall a8 e S

2l B 3ol o) ja) S g ¢ e i) ga g el e aalia g e LA
paall Y apenaill 8435 je LS Jiall 55 LS (pma Gl e Lalad
e S A s sl Batee JISET A Cisian 58 o (S L
Llle aladl o) sall g 3eliS ST g il giiall f (e a1 e 28 (LaY)
AdlSe (5SS L

[IWhat are the various types of composites materials?
A4S yall o) gall dalinall &) W) & L

‘ Matrice
|
— N S/ i |
J . Carbon
Polym ( Met . Cerami and
|
Thermosets L Alloys ‘
| I Glas
(Ennwv\/ (Qtanlc ‘
Thermoplastics Ceramics
(Dnlvictvrans (Seml
— Cemen
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What arethe varioustypes of composites materials?

Reinforce

Fibr {Whisk Lami 1 FIaki Fill\ Particul Microsp

Smgxg
IR

" rr‘f'u 1
L] b

- sh L

How are composites materials designed?

By comparing, and trying to combine the Properties of
the various engineered materials to meet the
specifications of the usage planned for the composite.
S48 sal) ) gal) sl ally LS
Al dunigall 3 gall Calidg (alliad o aead)  glaa g e jlaal) A (e
S yiall laladg aladtin) Gléial g
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Specifications

Composite

material

Reinforcements

Reinforcementsm_ 4l
1-Fibres .

Short «alll zd

Long <l Jsh

Plies «adll 43l

Threads LY g

Organic 4 sa=ll <Ly
Inorganic 4 gl e

2-Whiskers <i_sdl)
Single crystals

3-Laminar liw
4-Flakes L digs 38,
5- Filled 4ilies 4,485 330
6- Particulates <leswall
7- Microspheres 4 >
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Matrices

1-Polymer(Thermosetsilall 4,5 jall (ilalll : Epoxy, Polyester) and
(Thermoplastics 4\ all 485300 polystyrene, Nylons

2- Metal (Alloys as Steels, Aluminiums)

3- Ceramic (Glass), (Ceramics Semi conductors, Cermets 4siaze iSual yu 32l)
(Cements)

4- Carbon and Graphite

Classification of composites:

* Matrices:

Organic Matrix Composites (OMCs) ts¥) <SS i

4 gadanl)

Polymer Matrix Composites (PMCs) (b} SLS i

4 e sall

carbon-carbon composites (s )S- 058 (bl LS Ll
Metal Matrix Composites (MMCs)agizall (ulu¥) LS jall
Ceramic Matrix Composites (CMCs) (b LS yall
ASaal )

* Reinforcements: 4 il

Fibres reinforced composites <ld¥ls 3 siall LSyl
Laminar composites 4xiliall LS

Particulate composites lapsall CLS 4o
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Advantages
* Lower density (20 to 40%)
* Higher directional mechanical properties (specific

tensile strength (ratio of material strength to density)
4 times greater than that of steel and aluminium.

* Higher Fatigue endurance..

* Higher toughness than ceramics and glasses.

* Versatility and tailoring by design.

* Easy to machine.

* Can combine other properties (damping, corrosion).
* Cost.

Disadvantages

* Not often environmentally friendly.
* Low recyclability.

* Cost can fluctuate.

* Can be damaged.

* Anisotropic properties.

* Matrix degrades.

* Low reusability.
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Questions
1. What is a composite?
TAS yiall o) gall Sz e

2. On its own, collagen would not be much use in the
skeleton. Explain why not.
Y I ) adaall JSgd) 8 S axiing o) cpa S ¢ Lalals

4. What is the matrix and what is the reinforcement in:
a. mud bricks?
bl (sl
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5. List four modern composites and give a use for each.
Try to include some which are not

mentioned in the information above.

Lete pany 23 s Legia JS0 alasind ae | g s LSy day )] S
oDle | Cila slrall s S22 5 al (52

6. Why are composites so important in the design of the
Airbus A3807?

7. How can composite materials help to protect the
environment and reduce carbon dioxide
emissions in the future?

At the end of this lecture you will have:
B AN understanding of what are composite materials

mWhat the various types of composite materials
mWhy they are used
mHow they are designed
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