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ABSTRACT Mechanical properties, flow characteristics and chemical resistance of polycarbonate
(PC)/polybutylene terephthalate (PBT)/impact modifier (IM) blends were investigated over the
various composition ranges of PC and PBT. Mechanical properties of the PC/PBT/IM blends
for different IMs, butadiene based IM and butyl acrylate based IM, were studied for various
compositions of the IMs. Impact strength at low temperature was also observed. For the study
of chemical resistance of the PC/PBT/IM blends, the blends were dipped in organic solvent,
thinner, and then variations of mechanical properties were analyzed. Tensile and flexural
strengths were increased linearly and heat distortion temperature (HDT) also increased as PC
content in the blends increased. Impact strength increased drastically as PC content increased up
to 50 wt% and stayed stable value. Flowability decreased as PC content increased. Impact
strengths of the blend were various for different IMs. Butyl acrylate based IM showed slightly
higher impact strength than butadiene based IM for the temperature above O . However,
butadiene based IM showed remarkably higher impact strength than butyl acrylate based IM for
the temperature below O . Through the experiment of chemical resistance it was observed that
tensile and flexural strengths decreased, and impact strength increased as PC content in the
blends increased. PC in the blend would become mild and ductile when it contacted with organic
solvent. Thus the impact strength increased while tensile and flexural strength decreased.
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Table 1. Materials Used in Polycarbonate (PC)/Poly-
butylene Terephthalate (PBT)/Impact Modifier (IM)
Blends

material grade supplier remarks
PC  SYCTRIREX®3030  Samyang Co. M, 31000
PBT  SYCTRIBIT® 17005 SamyangCo.  My: 90000

impact  Paraloid EXL2602  Kureha Chemical butadiene based

MOUer o raloid EXL2313  Kureha Chemical D0/ 1At

based
D790 . CEAST
-40 @5 )
ASTM D256
Rosand
ASTM D648 HDT
Rosand capillary rheometer
. PC/PBT/IM IM
SEM
SEM Stereoscan 360 (Cam—
bridge Instruments)
30
PC/PBT (painting)
acrylic/urethane T-
725 (@) )
10~20%,
20~30%, 5~10%
15~20% PC/PBT/IM
24
1, 24, 72 168 @a )
PC/PBT/IM
IM 6 phr PC/PBT/IM
PC

Figure 1(a) PC
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Figure 1. Variations of physical properties of
polycarbonate (PC)/polybutylene terephthalate (PBT)/
impact modifier (IM) blends with PC content for 6
phr of butadiene based IM. (a) Tensile and flexural
strengths, (b) Izod impact strength, and (c) Heat
distortion temperature (HDT).
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Figure 2. Shear viscosity of polycarbonate(PC)/

polybutylene terephthalate (PBT)/impact modifier
(IM) blends for 6 phr of butadiene based IM.
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Figure 3. Mechanical properties of polycarbonate
(PC)/polybutylene terephthalate (PBT)/impact modifier
(IM) blends with various IM contents for different
IMs. (a)Tensile and flexural strengths and (b)lzod
impact strength.
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Figure 4. lzod impact strength of polycarbonate
(PC)/polybutylene terephthalate (PBT)/impact modifier
(IM) blends with various test temperatures for
different IMs and their contents. (a)Butadiene based
IM and (b)Butyl acrylate based IM.
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Figure 5. Characteristics of impact strength for
different IMs and their contents at low temperatures.
(@) lzod impact strength at O , (b)lzod impact
strength at —20 , and (c¢)lzod impact strength at
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Figure 6. Scanning electron microscopy (SEM) of cross—sectioned polycarbonate (PC)/polybutylene
terephthalate (PBT)/impact modifier (IM) blends. (a) Butadiene based IM, PC: 40 wt%, PBT: 60 wt% and (b)

Butyl acrylate based IM, PC: 40 wt%, PBT: 60 wit%.

IM
IM IM
IM IM
IM
PC/PBT/IM . PBT
PC
.23,24
IM 6 phr PC/PBT/
IM PC
. Figure 7 PC

(Figure 7(a)),
(Figure 7(c))

(Figure 7(b))

242

, PC

pPC

pPC

57~100, 66~100% ,
PC
PC 30 wt%
(Figure 7(a), (b)).
(Figure 7(c)) PC
, 38% . PC/PBT/IM

Polymer (Korea) Vol. 26, No. 2, March 2002



Polycarbonate/Polybutylene Terephthalate/Impact Modifier

800
%\ 700, Butadiene based IM 6 phr
3]
)
=3
=]
5 N\
ol N
@
o 300 N
% 200 —®Ppc owtx WPC 30wtl——
= —&—PBT 50 wto%——PBT 70 wt%
100 —¥—PC 100 wt%
(o]
0 50 100 150 200 250
Aging time (phr)
@
900
o 800 Butadiene based IM 6 phr |
5
—n
§ 7004
<
E o N\ N ———
g 500
5 N\
5 400
® 300
g 200 ——pC owt% —E-PC 30wt%
[ —A—PBT 50 wt%—>%—PBT 70 wt%
100 ————— _yPc 100 wt%
0
0 50 100 150 200 250
Aging time (phr)
)
_. 140 -
= Butadiene based IM 6 phr
X
% 120 e
3 100 —x
e -
= & & —A
% 80—
= __—a—=
|z 60m- = .
g
o 40— —®PC Owtn EPC 30wt%
£ —A—PBT 50 wt%>— PBT 70 wt%
E 20— —%~PC 100 wt% 7
0 50 100 150 200 250
Aging time (phr)
©

Figure 7. Variations of mechanical properties of
polycarbonate (PC)/polybutylene terephthalate (PBT)/
impact modifier (IM) blends for various aging times
after dipping in the thinner for 24 hours. (a)Tensile
strength, (b)Flexural strength, and (c)lzod impact
strength.
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