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Irtrcductior
Composile arc

combinaiion of two or more
materials preserts as sePalate

phase and combined to form
de(irei structures so as to take

advantage of ceftain FoPfiies
of eaoh component. The
constitue.ts can be in lhe aorm

of Danicles, rods, fibe13, Plates,

Compared with
homogenous maledal, these

additional aariable oIlen
proYide gteate. latitude in
oplimizing for a given

application, such as PhYsicallY

ltnco1aecled paru eler as

strengih, density. eiecaical
prcporties and cost.

Composite ilater;31s
eonsist ol a corliiru:ng matrix
phase thal suno$)rds ihe
{einforcing-phase sfiuctrre. The
malix 1us tna11y desimble,

intriirsic, chemical or
processing characlerjstics, and

tlre reinlorcemenl seres io
improve ccliair of the

importanl engineerfug
propellies" such as compressive
strength, creep resistanc€ .,,
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A fiber rcirllb.ced
plastics (FRp) is a cornposite
malerial coosisling of a
netwo.k of r€inforced ibers
embedded in inatn\. ill (lRp),
hb€rs and plaslics $irh sx,nr
excelient physical and
mecheni.al propalies. are
combined to !:ive a uaterial
with new and suDcrior
pronedresir;'

(FRP) are now a weil _
eslablish group ol cr€ineerirg
fiate.ials ::r whi.h the stlencih
ar:d ltillens ol some fiber |:ke
c.rbon, glass, kevla.. etc. are
effectir,eiy lttilized b,
crlbedding ihenl in a polyner
mrEix which ean be cithcr a
tietrroses (e.g. epoxy,
polyeste.) or a themroplestic
ic.g. pol) prop) lene, nrlonr.
Ihr pi o(.s\rng tcchniqr,es tor
tlrcrrn(,\es nrah l\ corrLpo\jr. are
not al11erabla io volu$e
prodriction this i: lor so lor
cornposites with flrennoplastics
:{ mat.ir mateial.
ConventioDal processes li,lre
exfuslon, iderlion 1nouldjrg
ca,r srill be Ltse{.] fo. fiber ,
r<irrbrr:ed thennopinstics.
l{,,u e! er. rhr icinthrerng liber
saLr appreciable jenptil
dcgrxdahon dLri,:g proc.ssinr
ind lhis hrs a <irr.rcL rnlluclri
on varoas iher oc
nreelladcal(: lr.

Many €rearcher l;ke
Kell) Mitlal el 1111:r end Woll:,

have also suggcsted aolne srcps
ro ensure iongcr lil*r the
{ltal ptoducl Once of ahc
suggesiioll is to lotg fiber
pcllers obrai,red br .-hoppjn_
pu iU ued rods conk,i ing
perle.tly dishibued and clrai.rd
singie 1ib* oluoilorm ienglh.

The prcsen! worLs
carded out on iniectjo,
nroulded lorrg fiber- - rci;forced
nyion composite specinens.
The futluenoe of one irnpo.tant
pfocesslag pm.a:neler viz. tlack
p.essure has been shdied.

Et!erimeatal Work
lhc test specinlers

\Yere propared frofi pellels of
n)1,)]l fille.1 uirlL ions glrss
lrbcr\ (15 rnnr lensth lrrLt th
l/n dialrretet)- TLe marerial js

markeled by Hoechest A1j.
Cennany under fuadc name ..
Celslran Ct ,1004". The
niaterial had 20olo ,olnrne
fr&cture 01'tbers.

. The mat<r;31;16 1 2-5, ^,\ o|.rme ]racturc of fiberr
standa.d conpr€ssive st.eng r
sper nens \\ cre inlectton
morlded'' "' Duriril injecron
moulded becl pressure was
varied while keeping odler
Pr.cess va.iilbles like sc.e$.
Jpeed. Irjecrion specd. injectjon
pressure, norrld: ie fcrli]le.etc. The hrdraulic prrssuie
cafillo] wera nscC) i.e..
1,i0. t5.20 irais. ihcsc
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corrcspond to lrack pressure of
15, 100, 200. 225 respectiv.l!.
1he barcl tempeIatura *as
adioslcd to mairiain srme mclt
ielnperailrre lor all I$cls of
back prcssur!. l'he followi.rg
lcsl procedfia ['ere ca]aied out.

l -ds*rprrlri],lag[slu
H) dtauli! plston ll-Pe

ll:nis No. 16l i0 wes used lo
mcasure the cornPressive

sferlilh ol' samplcs at dil{ircnt
temperalure of
(2S. 35. 15. 65) C' ASflvl
D695 *as sed in lhe

prcparation of samples. lhese

sanples \\ ilh the folkr\!ing
di cll:iions thc length ol'
spccimli)n \l€re double ils \tidtlt
in fie .atio pcrcetl of 2:1 lhc
\ridrh olihe srmple v/xs eq al

lo ir ihickncss .s sh.\:ving

figure belorvi').

Co*)pressive Shcnglh (MPa) -
Loitdl C.osse seclion or'ea of
snmpl(r betbrc def(rmution

2--I!qs:!!s!Ie!s$
Flexuml slrengtlt wes

ineasxred b) lsing &ree Point
bending load tesle! al diftere.t
lenperalorc (15,35,45.65) C'
arcolding 1{) {ATM-D790) &e
samlles \r.re Pr.Pared \\;th
rectangul3r shapc. h)-draulir
piston tlpe l-yebold liafris No
16110 w.s used 1() measrre thc
m:ximunt toad (rn rhe middle ol
lhat caused lililure and lor lh.
a0llowins .elalion the il.xural
strL ngtl, \\cr! cul'trl:re.l br
Lrsrng tlrc eqrrarruri

F.s =
3pL

2bt :

S - Distance belween tixed
point
P - \{aritnnnl lond
L .- l.cngl! of sanlplls
'a - Thicloess olsaupies
a] - \Vid& oi snn\re

1- l:ih.!r I rnl!th \l(nsurcmcnt
Fibcr '\r.rc stpa.rlcd

b-v i shirg) nrclllod lio snall
pi.ces of comporilc sp.cifi.rs.
inieclicn lnolrldrd al di1'lireirt
buck prc.rure. aiber l.r!(h
i 1-tnnr) \cr. rllca-orred usinll

l0 mm

20m 1

l he s.mpl.'s were 1j\ed
ijre b.1llrcrl ol rhc pisron, and

the ioed was applie.i 3t coni1irll
Ltie. l'he compr.ssivr st.e gth

11'rs lri.ulaltd is 1iJ!lo\\s: -

150



Loc-q]$!!r!Ls].-Ls!:tllal-20!:

comhined si.linq-im:rse
anal)zertcchniquelrar.'

Re!ult ,nd Discussion
Clnnpressile srcngth and
llexual sticngtb results
conesponding to different
hydrxulic p.ess6e and tcsa
l. peratues are shoq,n in Fig
( I and 2) respecli\ely. at is seen
liom Fig.(ll iha! dee.easing
coopressire srengfi wilh
intreasiig tellpera re also
Fig.(2) sho*s the llcxure
s1.cngrl 1:ariation lirr dil,lerert
hrillaLtlic pressrrre and rest
lemleraturc. it is saan tionr
Fig.{ l). th.rt iherc is a iransilion
rn fuihre slrain dcpcndence on
tempefature around a

lelrperature ot "15 C". This is
indicative of lhe change in
lailure m!'irhanism{' e). At
higher temperatu.e fiber pu,l
oua is more probable while at
lower lempeaalxre, fiber-
breakage is lhc predominarc
mode oltailute.

l1 mat be suggested
lhat lnilure in such llbcr
reinlbrccd composites mai take
place lrouqh a nechanisnl b!
wlrich s.paration or
dissociation saarls at llbers-
nratrix inleriices. Ihese local
slress corcenlration will resull
into lls deveiopmenl of inter
la ilar shca. stress- The ilber-
r1]1or will in tum taii. \..,hictl
resulls in to lhe tinai failare of

lhe .omposile whi.h js in good
agreemcnt with prcvious

As the lctnperitme
inc.case lhe flexttre slrcn$h
decrease- This slde to
degradation of Matdt phase,
and the de-bonding whicb
occur bctlveen fibrr and ,1a[ix
and illso ina). be d e b thc
lodnation of roids whiclr has
an eltac! on ihc testiti.

Concluriolr
It has be.. clea.ly

esla{rlished thc dudirg inJectiui
mouldjns of iong disconrinur:s
gloss fiber reiilirrced lyk)n
conposite dte back prcssure
plals an imlo.trrl role in fiber
lcnLth degradalion and ir
dete$rining the skin lco.c
thickens rario. Ilolh these
Gatures in-fluencc the
mechani.al prope(ies of the
composite.
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Ftg.(2) trlex*re strength V|. hyalr&ulic pressure at differont
temPeraiure
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