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Fig. 1 Global algorithm of computing the flow fields in intermeshing co-rolating twin screw extruders
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Length (mm) 96 32 64 22 64 44
Pitch (mm) 2 12 48 1 R 3 032 2 n R 22
K5/45L K5/90 K5/45 K4/60 K5/45
Length (mm) 32 96 22 44 64 2 32 9% 32 22 32
Pitch (mm) 3204 22 2 R 22 32 48 32 0 n 32
K4/60 K5/45 K5/45L
Length (mm) 22 64 44 22 64 220 32 96 32
Pitch (mm) 2 312 2 2 R 22 32 48 32
K4/60 KS/45  K4/60 K545

Fig. 2 Screw elements of a TSE-35A twin screw extruder from die to hopper, K5/45 means a block of
kneading disk of thickness of 5 mm and staggering angle 45°; L corresponds to lefi-handed element
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Fig. 3 Flow curve of P5-158 K melt and model fitting of
Carreau Yasuda formula
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Table 1 Processing conditions of extrusion experiments of PS5

Experimental No.1 No.2  No.3 Ne.4 No.5
Feed rate(kg/h) 13.9 13.9 13.9 15.5  10.7
Rotational rate(r/min) 120 90 60 60 60
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Fig. 4 Comparison between the measured and caloulated RTD,
influence of rotation speed
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Fig. 5 Comparison between the measured and calculated RTD,
influence of feed rate
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Fig. 9 Influence of the rotational speed of the screw on the
average temperature profile along the axis
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COMPUTER SIMULATION OF EXTRUSION PROCESS OF
INTERMESHING CO-ROTATING TWIN SCREW EXTRUDERS

ZHENG Hong, YU Wei, ZHANG Hongbin, ZHOU Chixing
{ Department of Polymer Science & Engineering, Shanghai Jiao Tong University , Shanghai 200240)
FENG Lianfang, XU Zhongbin
( State Key Laboratory of Polymer Reaction Engincering, Zhejiang University, Hangzhou 310027)

Abstract Numerical simulation of the extrusion process of polystyrene in a intermeshing co-rotating twin screw
extruder was carried out to compute the residence time distribution (RTD) of the material particles and other flow
field parameters in various processing conditions. The computed RTD was compared with the on-line measurement

" results, and a fairly good agreement was reached between them.Moreover, based on the numerical results, a definite
relationship was determined for the influence of the screw rotation speed and feed rate on the residence time of the
polymer melt. Numeric simulation results also predicted the profile of the flow field parameters such as temperature,
filling ratio, pressure and viscosity along the axis of the screw under various processing conditions. The computer
simulation method helps to investigate the internal flow state and residence time of the polymeric melt in a twin screw
extruder and therefore helps to optimize the production.

Key words Twin screw extruder, Polystyrene, Simulation, Residence time distribution, Flow



