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Flg.1 The section on die channel outlet
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Flg.2  3-D model of extrusion die channel
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Fig.3 The model after meshing
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Tablel The initial boundary conditions and material properties

LG R . K ﬁﬁ%@/ SRR T T/ TR LR 2/

(r/min) (m/s) Pa-s

5 0.000 27 1421

n=0.453 1 8 0.000 43 1 098

260 K=318 0 10 0.000 54 972
15 0.000 81 779

0.000 27 1180

270 n=0.464 4 0.000 43 917
K=2 597 10 0.000 54 814

15 0.000 81 655

5 0.000 27 773

n=0.502 1 8 0.000 43 611

280 K=1 610 10 0.000 54 547
15 0.000 81 447
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Fig.4 Diagram of each node on the flow channel outlet
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Fig.5 The influence of melt temperature on node velocity
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Fig.6 Diagram of each area on the flow channel outlet
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Fig.7 The influence of melt temperature on area velocity
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Fig.8 Variation of the flow balance value on outlet

section with different screw speed
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Fig.9 Variation of the flow balance value on A area with

different screw speed
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Numerical simulation of GF/PA66 profile extrusion flow

LI Jian-min' ,FU Xiu—juan',LIU Yu-lan',ZHOU Piao*
1.School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430074, China
2. School of Mechanical and Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract; The computer simulation and numerical analysis of the flow condition of plastics melt in extrusion
die were introduced by adopting numerical simulation based on ANSYS software. And the relationships be-
tween extrusion process conditions and extrusion results were gained. Taking the flow balancing value of each
sub—field on the outlet section as the objection function, the effects of the screw speed and melt temperature
on uniformity of extrusion flow were deeply studied. The velocity distribution of the outlet section was simulat-
ed in different parameters that the screw speed were 5,8,10 and 15 r/min and melt temperature were
260,270 and 280 °C,respectively. Numerical simulation results show that uniformity of melt flow is closely re-
lated to the screw speed and the melt temperature,with the increase of the screw speed and the melt tempera-
ture, the velocity of the nodes and the areas on the outlet section increases significantly, but the velocity dif-
ferences of the nodes and the areas do not decrease, and the stability of extrusion process for the plastic pro-
file gets worse. The uniformity of melt flow is better when the screw speed and the melt temperature is low.
The optimum process conditions of the GF/PA66 profile extrusion are screw speed of 5 r/min and melt tem-
perature of 260 C.
Keywords: plastic profile;velocity field;flow balance
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