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POLYMER COMPOSITES
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Generally speaking, a compo

site material is a combination of two or more Mmateri,)
that exhibit a significant proportion of the properties of all the constituent m =

. ) atEria[
A combination of two or more distinet materials can provide better combination of propertj y

as strength, heat resistance or stiffness etc. Such composite material systems reg
performance which ¢

€S such
. ‘ .. . Ult in 1
annot be achieved by any of the individual constituents. Thus, the composit

materials offer the great advantage of combining different materials to tailer make the desireg
properties as per the required specification.

A E o R

Scanned with CamScanner



pou s

g cnnstituents of Composites
1% )
i asile M . . of just lwo phages
con? _hi‘{-.mstitm-nt [orming the body of the e
‘ , struct ural constituent ealle ‘dispe

aterials generally comprise

omposite, ealled the
rsed phase’ or tho re

mined hy the : i
‘Ui. by lh% properties of the constituent phases,
and orientatjon.

P ‘matrix' and

il The nforeing material,
I'I'hl'l ]l".{]I
Jatived

yerties of the composites are detey
imounts and their distribution

lhl‘ir re

.......

B o o o T
ff,j'-,'}" (CONTINUOUS FPHASE)
srd R ke DisPER

0 for ) X PHASE

Fig. 11.5 Representation of a composite material

The most COMMON exam ple ol a composite material is (he fiber glass reinforced plastic.
The plastic acts as the matrix and fibre glass is the dispersed Phase. The plastic alone is relatively
ceak and has a -|ﬁW elastic r'ﬂml_lllllﬂ, bends and stretches easily. The glass fibers provide the
grength and stiffness and their modulus of elasticity may be 50 times grealer than that of
astic. Glass fibers take most of the load when the composite is stressed.
(il Matrix Phase
The matrix phase of composiles has several important funetions like-
e It binds the reinforcing material (dispersed phasc) together,
« protects the reinforcing material from surface damage due to mechaniecal abrasion or
chemical reaction.
o Itseparates the individual particles of the reinforcing materials,
» It acts as a medium by which external load is transmitted and distributed to the
dispersed phase,
» [t prevents the propagation of brittle cracks because of its plasticity.

The matrix material should meet the following criteria.

o Itselastic modulus should be lower than that of the dispersed phase :

¢ [tshould be ductile.

¢+ The adhesive bonding forces between the fiber and the matrix must be high. The
ultimate strength of the composite depends on the magnitude of Lhese forees,

Examples of some materials used as matrix include-polymers, metals and ceramies. Thus
we have—

* Polymer matrix composites (PMC)
* Metal matrix composites (MMC)
* Ceramic matrix composites (CMC)
(i} The Dispersed Phase (reinforcement)
Toimprove the strength ol a matrix, the reinforcement must be stronger and stiffer than
the matrix. These should possess high tensile strength.
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