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ABSTRACT: A study of linear and branched polycarbonates blend system is presented. Flow
and mechanical properties, and miscibility were studied for the blends of various composi-
tions. No phase separations were observed in the blend systems. The mechanical properties of
blends were examined through teasile strength, tensile modulus, flexural strength, flexural
modulus and impact strength. Melt viscosity, storage and loss moduli of the blends with vari-
ous compositions were examined at various temperatures. The dependence of viscosity on
molecular weight was also presented. Flow properties of the blends showed significant varia-
tions however, mechanical properties were relatively independent of the compositions. As the
content of branched polycarbonate increased, the dependence of viscosity on molecular
weight and shear thinning behavior became more marked. Therefore the blend systems
which have same mechanical properties but different flow properties can be obtained.

Keywords: linear polycarbonate, branched polycarbonate, miscibility, melt viscosity, mechanical
broperties.
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Figure 1. Schematic drawings of linear and branched
polycarbonates that used for blends.

39



99 - ol H4 - ) g2

Table 1. Compositions and Molecular Weights of Linear and Branched Polycarbonates in Blends

A B C D E F G G 1

G K L N N O

liner polycarbonate(wt%) 100

95 90 8 80
branched polycarbonate(wt%) 0 S 10 15 20

75 70 S50 30 25 20 15 10 5 0
25 30 50 70 75 8 85 90 95 100

molecualr weight(M,,) 43000 - - - - - - - - - - I - 60000
4
Feed Rate : 10 kg/h ' Right Handed Screw Element
Screw Speed : 200 RPM Linear PC/Branched PC (%)
Left Handed Screw Element
100/C
’ / l Kneading Disk Element z
£ 80720
IR\ &
— po 20/80
3 0/100
I

240 C 260 T 270 215 ¢ 280 C 280 C
> i€ >, >
Barre! 1 Barrel 2 Barrel 3 Barrel 4 Barrel 5 Die

Figure 2. Schematic drawing of ZSK25 (Intermesh-
ing Co-Rotating, Werner & Pfleiderer) twin screw ex-
truder and operational conditions for the blends of lin-
ear and branched polycarbonates.
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Figure 3. Differential scanning calorimetry (DSC)
trace of linear and branched polycarbonates blends.
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Figure 4. Scanning electron micrographs (SEM) ob-
tained from fractured cross-section of linear and
branched polycarbonates blends. '
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Figure 5. Variations of tensile strength and Young’s
modulus according to the content of branched polycar-
bonate in the blends of linear and branched polycar-
bonates.
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Figure 6. Variations of flexural strength and flexu-
ral modulus according to the content of branched poly-
carbonate in the blends of linear and branched polycar-
bonates.
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Figure 7. Variations of impact strength according to
the content of branched polycarbonate in the blends of
linear and branched polycarbonates.
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