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Abstract —The relationship between the shrinkage phenomenon of polypropylene(PP)/polycarbonate(PC) blends
and the deformation of the dispersed phase has been investigated using rheological means. It is believed that this
shrinkage is attributed to the relaxation of the elastic deformation of the dispersed phase in the blends which has
been made earlier during the extrusion process, and this is well corroborated by the extrudate swell data. In order
to explain the fact that the blends produced at the lowest possible temperature(250°C) shrink more than those at
the highest possible temperature(290°C), the shear viscosity ratio and the extensional viscosity ratio of pure PC
and PP have been measured and compared. The results demonstrate, however, that the viscous shear and ex-
tension deformations of the dispersed phase are not responsible for the blends shrinkage, since both the ratios ex-
hibit lower values for the high temperature case. On the other hand, the ratio of the relaxation times of PC and PP
which have been obtained from the normal stress and shear stress data, gives smaller values for the lower tem-
perature case. This confirms that the shrinkage of the blends occurs when the elastic deformation of the dispersed
phase relaxes.

Keywords: Dispersed phase deformation, elasticity ratio, extensional viscosity ratio, PP/PC blends, relaxation time

ratio, shear viscosity ratio, shrinkage.
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Table 1. Physical properties of PP and PC used in this study
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2.2. HERIED} MTAME

EA# A58 AHSSI AgasddAe Ase
ks 9 ES £H30. T3, RheometricsAt
¢} RMS-800% AH-3}9] cone-and-plate R=2 ra-
te-sweep testE st WML Ad-SHa Aeky
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A SE7IE Az AES B A7Ada Azt
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5

2 PPU PCS] B9E F50] o 4722 58 S5

MUL(g/10 min)  p*(g/em®) Mn Mw MWD T (C) Tm® (0 Maker
PP 3.2 0.903 101,000 458,000 453 0 165 LG-Caltex Co.
PC 6.0 1.20 16,100 24970 155 151.2 - Samyang Co.

a - measured in our laboratory by specific gravity chain balance

b : measured in our laboratory by DSC
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Fig. 1. Shear viscosity data of PP/PC blends measured
at (a) 250°C and (b) 290°C.
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Fig. 2. Shear viscosity data of pure PP and PC.
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Fig. 4. Extensional viscosity growth function of pure PP measured at (a) 250°C and (b) 290°C and of pure PC measur-

ed at (c) 250°C and (d) 290°C.
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Fig. 6. Pictures of the strands before and after shrinkage(5
min in an oil bath at 220°C) of (a) PP/PC=80/20
blends extruded at 250°C and (b) the same blends
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Fig. 8. Scanning Electron Micrographs(x2000) of the
fracture surfaces of PP/PC=80/20 blends ex-
truded at 250°C: (a) before shrinkage and (b)
after shrinkage.
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