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Tab.1 Experimental materials

waw  Mw i wmmgec RS
(g+ (10 min) 1)
PS PG-33  ChiMei 177~260 8.5
PMMA CM207  ChiMei 210~270 8.0
PP K7726 #elliAfL  230~270 24~35
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Tab. 2 Experimental parameters

REW B I/ °C Yo/ !
PS 204.218.232 2.0X10%2~2.9X10°
PMMA 220,230,240 2.0X10%2~2.9X10°
PP 240,250,260 2.0X10%~5.0X10°
HDPE 200,215,230 2.0X10%~5.0X10°
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Fig. 1 Viscosity curves of polymer melts with various die diameters
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Fig. 2 The relation curves between die diameter and shear viscosity of polymer melts
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Fig.4 The relation curves between In (7,/(Pa+ s)) and T ' of polymer melts
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Tab.4 Non-Newton exponent n of polymer melts
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Experimental study of rheological characteristics

of polymer melts under various die diameters

WANG Min-jie"', SUN Xiu-wei'*, LIU Ying'

( 1.Key Laboratory for Precision & Non-traditional Machining Technology of Ministry of Education,
Dalian University of Technology, Dalian 116024, China;

2. Department of Electro-mechanical Engineering, Tangshan College, Tangshan 063000, China )

Abstract: The rheological characteristics of four polymer melts polystyrene (PS), poly (methyl
methacrylate) (PMMA),

investigated using a double capillary rheometer under the die diameter from 1.5 mm to 0.5 mm. The

polypropylene (PP) and high density polyethylene (HDPE) were

effects of temperature on shear viscosity and the effects of temperature and shear rate on non-Newton
exponent of melts were discussed when the die diameter was 0. 5 mm. The results show that the shear
viscosity of four polymer melts decreases with the increase of shear rate at 10°-10" s7'. The shear
viscosity of PS and PMMA increases with the decrease of die diameter, but that of PP and HDPE
decreases with the decrease of die diameter,and small differences of shear viscosity under various die
diameters are observed with the increase of shear rate. When the die diameter is 0.5 mm, Arrhenius
equation is found to be suitable to describe the relations between shear viscosity and temperature for
four polymer melts. The non-Newton exponent of four polymer melts increases with the increase of

temperature and decreases with the increase of shear rate.

Key words: polymer melt; capillary rheometer; die diameter; rheological characteristics; non-Newton exponent



