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Abstract: Poly(alkyl acrylate-g-caprolactone) graft copolymers were prepared, and they were applied as
compatibilizing agents for polycarbonate (PC) / poly(acrylonitrile-butadiene-styrene) (ABS) blends. The incompatible
poly(alkyl acrylate) segment was incorporated into the graft copolymer in order to localize the copolymer at the PC/
ABS interface. The blend containing 1 phr of the copolymer showed remarkable improvement in impact strength as well
as in elongation at break. Impact improvement was more pronounced with a thinner test specimens of 1/8 inch thick-
ness. Morphological study showed that the presence of the graft copolymer led to a smoother PC/ABS interface due to

the interfacial enrichment of the graft copolymer.
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Scheme 1. Localization of copolymer at the inter-
face a)block copolymer b)graft copoly-
mer.
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Scheme 2. Synthesis of PCL-macromer.
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Fig. 1. GPC traces of A) PCL macromer and B)
PEtAcr-g-PCL graft copolymer.
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Table 1. Molecular Characteristics of Graft Copoly-

mers Obtained

Graft Copolymers ~ Wt Ratio  Mn* M./M,
P(tBu)Acr-g-PCL 60/40 46,000 3.20
P(nBu)Acr-g-PCL 60/40 49,000 2.68

PEtAcr-g-PCL 60/40 80,000 1.93
PEtAcr-g-PCL 70/30 71,000 1.84

* Determined by GPC with PS standards

Table 2. Tensile Properties of PC/ABS Blends

Samol Yield Break

a. e

mp o &%) o &(%)
Control 535 10 567 156

P(tBu)Acr-g-PCL 517 10 575 175
P(nBu)Acr-g-PCL 532 10 576 165
PEtAcr-g-PCL 541 10 566 153

* Unit of tensile strength ¢ : Kg/cm?

* Added compatibilizer was l-phr each, PC/ABS=65
/35

* P(Alkyl)Acr-g-PCL : 60/40
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Table 3. Notched Izod Impact Strength of PC/ABS

4&3HA 9] 7H""”°¥l g 97 761

Table 4. Effect of PEtAcr/PCL Ratio on Mechani-

Blends cal Properties of Blends
Unit : Kg cm/cm Control ~ 60/40  70/30
Sample 1/4” 1/8” Izod Impact Strength 59 63 59
Control 57 73 (Kg cm/cm)
P(tBu)Acr-g-PCL 57 119 Tensile Str. 598 540 540
P(nBu)Acr-g-PCL 57 80 (Kg/cm?)
PEtAcr-g-PCL 79 124 % Elongation

* Added compatibilizer was 1 phr each, PC/ABS=65/35
* P(Alkyl)Acr-g-PCL : 60/40
* At room temperature

3.2. 7|41 ME

Table 29} 3& Z4 FA¥)7} 65/352 PC/ABS
e VAR RS BoEt. o7 A"
azlz EFEgA 9] Fakgo] 474 day, E8(n-
Hdoladgo|r), Ee(odotaddelE), 281
Z(t-Folzddolr) FALY A 27 f&
Holex7} -55, -24 el 43CEE ¢ Jz
=4 45 W4T tacky geA A1l we
A dAAE FASEY JRRE} BE Ao o
A=} Table 200442} o) ojmet Aol ARAE
Febd & gloich.

3 Izod 2AZREAAE =3 oy HIAHE
Pob 4 Qoo LF 1/890% AFA 2oja
A3} 1/404 ARl A3E Qold g ofF
_\_,-_o {l.o 1911;]_ Table 3°ﬂ,( E_ /~ oIE_o] A]-.Q.;].
A7t 2451 %<& wal controld] B]3te] P(nBu)
Acr-g-PCLE A9 &418 2A7JEXNE Hygod
P(tBu)Acr-g-PCL9| 7§ 1/8U3 A|Hol|lo &
Argl 2+s, 282 PEtAcr-g-PCLY] ZH$-d& =
A5E s ook ol3Al 3¢ TRl wet
A QoA BAd ARAel e AL A4H 237
A9 oFol obF At A4 B 2RZETFYA
o ¥, EATFEE] A chErhs A4 BEo
71dehe Ae® #Agd. g, PEtAcr-g-PCLY
At 15309 2R ZEFFHAR 3 $4%
=7 AE =oAL FEEASL PC/
ABS AW Ao EAdlerAnt 7153 Aeln PCY
ABSY bulktol EAstd 2rb5a Aolem Wzt

slc}.

=g aotze 33PN Eelolagdels F
A& FANEe] 71845 PCo ABSZYE 2

10 10 10
at yield

* PC/ABS=70/30
* 1/4” Test specimens for Izod impact at room tem-

perature
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Table 5. Effect of Compatibilizer Concentration on

Table 6. PC Content vs. Tensile Strength' and Elon-

Mechanical Properties of Blends gation?
Compatibilizer Conc.(phr) PC Content Compatbiizer] at Yield at Break
Control 1 2 3 (%) o &%) o &%)
Izod Impact Strength 1/4” 45 45 39 40 30 X 425 8 358 103
(Kg em/cm) 1/8” 55 120 90 90 O 404 8 374 183
Tensile strength 50 X 483 9 472 156
468 473 472 470
(Kg/em?) O 472 9 499 187
Elongation at Yield (%) 9 93 93 96 60 X 521 10 547 155
Flex. Modulus O 529 10 598 186
17280 16960 16870 1668
(Kg/cm?) 0 0 65 X 519 10 578 190
Flex Strength 521 1 577 186
ex Slreng 673 670 663 658 © 0 o
(Kg/cm?) 70 X 523 10 626 206
* PC/ABS : 60/40 O 528 10 587 182
* PEtAcr/PCL ratio : 60/40 * ! Kgf /em?
* At room temperature *29%

10" 10

10°

G (dyn/em?

1 y 1 e
20 400 600 800 1000 1200 1400 1600 1800
TEMP [T)

Fig. 2. RMS curves of PC/ABS 60/40 blends with
different compatibilizer level; PEtAcr/PCL
ratio=60/40; — contro]; -1 part, —— 5
parts.

Table 5= 22tzEFFHs ek wg PC/
ABS, 60/40 £ & 7AA AL £33 7o)
th o7]dflA] & 4 glFo l 2R EFEFEAY x5
7h S7F A AARE g AEe Ao Wi} 9l
o IS 2 AT ok Base ARE B
o]x <jt}. OIE-IQ'} A¥AHL ¥4 Fig. 29 RMSE
HAHE & 4 gle b TFEAS 92 g& 7 e
1588 aO]?P & storage modulus, loss modu-
lus 223 tan 67} A9 wisalxnt 53k Yo

r|r >|

Fg3e, A7A A4z, 1996

* X : No compatibilizer
* O : Compatibilizer added 1 phr

A2 wol AolF Bolk A BT & 9tk w
: Ag) geol Flet
o

T dem[i12, 13]
IRZEFFHA & BAF ARE FHn 9=
Aol EoEHt LT ¥ & SIg[14]). =F tan
SERE FRHE Ted st FeA ge
28 v]§o] & Bt bulk phases] o} Sojz}
o A3 FEo] micelled YAsw al% AT
WA 4 Qek. Table 504 BeFE e wah 2
HZEFTHAY A $EZ Fafo) 158864
2FHFE WA FALES Fol HA Ast=y 2
FTHFNA 3THRE HE Afole A wjsy
@& Hols ZoR Hol 1588 ¥3o] A x
By & ¢ ‘ilt} 5 13979 $=& PC/ABSY
ARE 33 28 & ddeon, o grie 78}
ZEFZEAE A l ol 2= dgm 2 £ g
Zo|c}.

T o2 EH=AE PCL 9493 ¢AE 4e
$AZ Agshs PC/ABS/PCL T As} uz4)
2 AgstAe) 5 &4 et Ag & gl
PC/ABS/PCL £dEA7 24759 42 Ho)
He PCLY o] o 20% A= Hojo} Hchy o
A glew[15], o] PCLe] PCe ABS bulkAtol

o

J
(=3

=Ly
hal

e r_EL

o
Or



TRA GRolE T EE AHEsA S Al FF AF 763

Kg f cm/icm

30 35 40 45 50 55 60 65 70
PC Contents (%)

Fig. 3. PC contents versus Izod impact strengths of
blends. @ 1/8” sample with 1 phr compati-
bilizer, PEtAcr/PCL ratio=60/40, B 1/8”
sample, control, A 1/4” sample with 1 phr
compatibilizer, PEtAcr/PCL ratio=60/40,
¥ 1/4” sample, control.
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Fig. 4. Schematic representation of sample prepara-
tion for SEM.
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Center-Parallel Surface

{8k WOZY
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1ok WO3R

483 20KU

w2, 808
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18En WD39

Fig. 5. Scanning electron micrographs of center pararell surface of the injection moulded PC/ABS 60/40 blend

added with different amount of graft copolymer; a) 0 phr, b) 1 phr, ¢) 2 phr, d) 3 phr.
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(¢) 2 phr added (d) 3 phr added

Fig. 6. Scanning electron micrographs of center perpendicular surface of the injection moulded PC/ABS 60/40
blend added with different amount of graft copolymer; a) 0 phr, b) 1 phr, ¢) 2 phr, d) 3 phr.
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Outer-Perpendicular

(¢) 2 phr added

(d) 3 phr added

Fig. 7. Scanning electron micrographs of perpendicular skin layer of the injection moulded PC/ABS 60/40

blend added with different amount of graft copolymer;
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