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ABSTRACT

The fibres reinforced PC were prepared by using internal mixer, single and twin
screw extruders, and its combination. The cpoxy/DDS system was used as
compatibiliser. The final fibres length in the PC compound was not depended on the
initial length for both uncompatibilisud >4 1% compatibilised systems. The internal
mixer gave rise to the shortest final fibre length but Lingle errew miver lead to the
longest cne.

The compatibilisation of PC blends using 1% epoxy and DDS system as
compatibiliser mixed in twin screw extruder had shown the lower HDT but superior in
mechanical properties than the neat PC. The study had also revealed that the twin screw
extruder offer the best alternative for the mixing equipment. The properties of the PC
compounds were varied when the difference mixers were used for both compound
systems. For reinforcing PC with carbon, kevlar and glass fiber, the optimal fiber
contents were observed at 5%, 10% and 15% by weight, respectively, for both systems.

The twin screw extruder was found the most effective mixer for compounding
those fibres reinforced PC. At the optimal fibre contents, the epoxy compatibiliser had
been successfully used to improve the mechanical properties of the fibre glass
reinforced PC. However, the properties of carbon and kevlar fibres reinforced PC were
ndt enhanced by adding the compatibiliser.

The SEM study had indicated that 1% of epoxy was an effective fracture
toughener for the PC compound. It has also illustrated that 1% epoxy was successfully
used as compatibiliser for the fibre glass reinforced PC as indicated by the adhesion
between fibre and polymer phase. Nevertheless, it was not ineffectively used for the

carbon and kevlar reinforcements.
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ATUBIUAHAUBHONT(PC+Epoxy) finer Taoisnisunrma L@
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qauauiin Srvananith 1 TBuanauiin 2
| PC PC+Epoxy PC PC+Epoxy

uninsate(DT,C) | 138200 | - 133200 13740.6 13240.6
L3 IMUMINTEUNN KI/m2) na* na* na* na*
AMUAUATTARID(MPa) 98+1.7 9943.9 97+1.5 99:+0.5
ATIUAUNITAIBA(MPa) 6740.7 6840.5 43126 5545.5
ATIUATUA B JANTIN) 1210.5 1240.4 8+0.4 940.8
ATl aueda(MPa) 9401226 | 9574408 | 901+14.4 96319.9

W 1
*Sunaney liinmdinunsennszunn 5.4 ga

M13131 3.4(b) aplraniminaneuguaut@dinavemoimivema®c) uas wed

MIVBUANANBWONF(PC+Epoxy) finaas Taodt msvammunuLae

AMaNRA FPuanmAE 3 FRuanmii 4
PC PC+Epoxy PC PC+Epoxy

QUHUNUNILUAIB(HDT,C) 138+0.6 13140.6 13840.6 131£0.6
WSIATUNTNSEINN KI/m2) na* na* na* na*
AMIAUMTANID(MPa) 99+1.3 95:+0.8 99+1.7 10040.3
ANUIAUMTAIIA(MPa) 5540.6 58+3.0 5840.7 7040.2
AIIATOA U YAATIN) 9+0.4 740.5 10+1.4 1240.4
A luAd auBatI(MPa) 968+25.4 991428.0 978+9.8 | 981110.1

L4 ]
*Funamoy lnTndsumsannszunn 5.4 90
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@171 3.5 quaniABing was quennidiFnaiinuion ve nedmivens

wimssdndutomds

panlszneunadne fwanineiiniin)

fuTHIRNATeY PC:GF PC:GRES

95:5 90:10 85:15 95:5:1 | 90:10:1 | 85:15:1

fganginsiage(’c) 135£1.0 | 137£0.0 | 13820.6 | 136+0.0 | 136:0.6 | 137200

ﬂ’J'!mI.%QI.ﬁ‘&ﬁﬂﬂisu'ﬂﬂ(k.]/mz) unbreak | 65.5+1.8 | 66.5+1.2 | unbreak | 76.4x1.6 | 70.310.3

ﬂ’J'Ill!L%d!lﬂﬁiﬂuﬂﬂﬂﬁﬂ(MPa) 95.620.6 [103.4+0.5|106.2+0.6 | 102.6+1.6| 108.1+2.3 | 110.0+0.3

AIATYAYIYA(MPa) 5329 | 6241 | 64xl | e6£l [ 68xt | 68«1
AIAY U IANTING) 042 9+0 9:0 | 1040 | 101 | 100
Tuadavuodts(MPa) 114637 | 1212434 | 124054 | 108445 | 1165267 | 1213240

H1Me: GF = 1iuloniia(Glass Fiber) Hag ES = szUUBN0NT(Epoxy System)
3.4.2 wsuusssaadulamyian

A13 197 3.6 uaasguandAFinIwieu uaz quantafing veansdniiusius
wiausndulmanal 2 szuy Ae seuvanms e uar szuudiiinis1dawens 1Huais
2
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MI¥l 3.6 uamni@idana oz aumaiRdnaFiandou veq nodmsusiun

sty luswlen

et sznpunedine inauInenimin)

AuauiiAnagoy PC:KF PCKEES

}»

95:5 | 90:10 | 8%:15 | 95:51 | 90:10:1 | 85:15:1
AIQUUYUNTITIALB(C) 134x1.0 | 135400 | 136£1.0 | 133206 | 134206 | 135%10
AIMNTWTIANNTZUNN(KI/M’) | 68.661.3 | 72.342.8 | 49,624 | 50342.0 | 692420 | 327423

AU U IR BUTINATA(MPa)| 100.740.6 | 106.5:2.4 93.748.7 | 106.620.3 | 108.142.7| 61.749.2

AIIATUAYIGA(MPa) 64+3 | G6xl | 50:10 | 681 | 6523 | 34aa
AL B 9ARSIN(%) 9+1 80 520 | 10x1 | 942 4+1
lugdmvoadaMpa) 106340 | 1115428 | 1169461 | 108329 | 1016253 | 1054258

UMY KE = xﬁulamvlm(ﬁevlar Fioery 110 ES = 3200 ﬂ'a"s(Epoxy System)

= v kY 7
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o L& . -
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31 3.7 puantfidena wor guaniRdnagnaudou voe neaniuena

RTINS ﬁ?ﬂlﬁﬂiﬂﬂ]gﬂ au

aariilszneuwedmesnrudaminmin)

AuanliAnaae PC:CF PC:CF:ES

95:5 | 90:10 | 85:15 | 95:5:1 | 90:10:1 | 85:15:1

fh'f;mﬁqfi A151890(°C) 135200 | 1362010 | 13720.6 | 136+0.6 | 131+0.6 | 132+0.6
o
ATULAILTIANNTEUN ﬂ(kj.’mz) 71.6+54.4 | 34927 | 165411 | 62.242.1 | 7.9+0.5 | 6.240.7

ATMEVAULIADUTINAAA(MPa)| 112.9410.4] 46.843.5 48.2+3.1 [125.043.9] 30.244.2 | 25.345.6

AIUIASEAYIYA(MPa) 492 2343 | 36#3 | 60=7 | 50£10 | 3243
ATMIAY 8 JANTIN(%) 520 340 4+ 40 | 440 310
Tugdavosda(MPa) 1050£25 | 1048+28 | 1107459 | 1087435 | 1060455 | 116448

o - i
nuene: CF = Lﬁuiﬂﬂ'ﬁﬂﬂu(Carbon Fiber) inz ES = 'a'zmjﬂw’e'mf?(EpOXy System)
3.5 msnfsufisunSestiovasaa

vnwamsnareut 1dluiadeiiiun nuhmsdinadulonds duloava was
dulontiuou AldiaSunsanodaiuomn 188 30 15% 10% uaz 5% Taotmiin ans
msAnuSoudoutseAn i mwue unT s aUANEY YBINITNALTEH I WOERITLBLLH nag
ule ludadrumsnandeduiind 1 Taedne lu 2 szuumanaudessuniins@y nas
lilddnmsdwondasly Taodnur3tuey Tnuntosuaney 4 STdefinamuds 3 555 1 12
wieuanmunug 357 2 1nasuanaunuuniely 357 3 wssnduleanmduduga
oz Sevrashunfesuanauuninis wasiif 4 Funs1#iaderuenauuuunnuie,
a1ud19 Tnedals @930 uoz armanisalunisuenay Teugeinfg auii@dena
nanen 14 vasdredineSwesnauaius dhiaton 18 namsnaselesE ariuanaud Iy
dulusiozyiind ueatagyluas1af 4.5 S 915197 21000 dmduszoui 118 E a1
FIWMIHTUINONS uay 3.8(6) 51 3.9(5) S MTVITVURTMIEY 1% ATFIWNSHALDNONS
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