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A Study on Optimal Design of Polymer Extruder Dies by CFD

Jea-yoel Kim*, Jin-ho Choi"

} Abstract }

Extruder is divided to greatly three part at extrusion process. First, by hopper(Hopper) second, barrel(Barrel) with

Screw that is point of extruder and third that is raw material supply wealth extrusion into dies(DIES) part that decide

shape of do product greatly divide. Hopper is role that distribute in raw material supply wealth (Feeding zone) of

Screw preserving raw material in state of high quality how at extrusion process, and make distributed raw material

as Screw in barrel rotates and 3 stage and inflicting heat and pressure raw material melting(Melting) state. And raw

material of melting state Screw's measuring stoker(Metering zone) whereabouts anaphora do and product is completed

through pipe channel of dies. Dies that is the most important as Screw in extrusion is part that is last part of melting

state process of raw material and causes huge effect in quality of product. If more than design of dies happens,

manufacture itself of dies is hard, but there are a lot of amount of losses accordingly. In this research, make pipe

channel that raw material of melting state flows in dies can present dies basic design method through flow analysis

of ideal pipe channel using CFdesign.

Key Words : Extrusion process(Q<2-7), Feeding zone(d & -3-5), Metering zone( A58, Manufacture( A %), Basic design

method(7] A AH), Flow analysis(-3-5-3]14)
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Fig. 2 Simple Drawing of Dies pipe
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Table 2 Analysis condition value of Dies In-Out put

IN-put OUT-put
Material
v P T v T properties
(m/s) |(MPa)|(C)| (mss) |(C)

Standard | 4.07E-05 | 118 |350 | 4.07E-05 | 350 | Table 3
1 0.00011 | 118 | 350 | 0.00011 | 350 | Table 3
2 7.18E-05| 118 | 350 | 7.18E-05 | 350 | Table 3
3 0.000204 | 118 |350 |0.000204 | 350 | Table 3
4 0.000474 | 118 |350 |0.000474 | 350 | Table 3
5 3.12E-05| 118 | 350 |3.12E-05 | 350 | Table 3
6 0.000172| 118 |350{0.000172 | 350 | Table 3
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3. A=A 3.3 DEx Mz 24 W(PEEK)
3.1 Screw @2 XA Table 3 Material properties of matter
Density 1.3g/crn3
Table 1 Dimensions of the screw Viscosity 0.001003 Ps-s
D(mm) H(mm) L(mm) Conductivity 237.4 W/m-K
Standard Specific Heat 0.27531 J/kg-K
1 Melting Temperature 350°C
2 Pressure 118MPa
3 40.0 1.6 240
4 4. 8t W D
5
6 2 AtolA E711A Serew HhEO2 AE ikl
| [ [
(1:1’)1’1]:1111) ?:Ililg round round
(mm) (mm)
Standard 42 1.6 25
1 42 0.7 2.1
2 42 1.4 2.8
3 24 30 1.6 25
4 44 1.6 2.5
5 24 0.7 2.1
6 36 1.3 2.7
3.2 CiojA ¢- =+ siMEA 2t

(a) Standard Dies
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(b) Number 1 Dies (¢) Number 2 Dies

Fig. 3 CFdesign analysis (Continued)
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