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Abstract — Extruders can be basically divided into bisk and screw type of extruders. Though plastic extruders
are often used for its simplicity for water and oil transportation pumps, these days screw extruders are mostly
used. Screws are used in many extrusion processes to manufacture complex and complicated shaped parts made
of plastics, medicine materials, food, polymer composites, iron and ceramic powders, etc.

Also, material correction of deformities is caused by flow and physicochemical reaction phenomenonand mate-
rial extrusion is processed according to heat transfer. various material comes to hopper because extruder has func-
tion by blender and mixing of materials can go well before come out through dice.

These change process is so complicated that process condition is decided by trial and error that process condition
is underground mainly at extrusion molding process.

Keywords —screw extruder (=27 %% 7]), extrusion process(%ZF4), hopper(E H), extrusion molding
system($} & A) 2-8l)
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Fig. 1. Metering zone section shape of single screw
extruder.
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Fig. 2. Variable connected with shape of single screw.
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Fig. 3. Shape of spreading screw channel.

Fig. 32 83 ¥2 237 2% Uitk o71A
We 235 Al Zojrt, 2eBER A3k g9 4
o] S¥ S=Lisinge] HAZRE 7 F v} 7|4
L Algsiie] & W Zololrt.

TS Ao Z e 23R 4ETle] d4EAl A
A & Thbe] B V1EAY 84R A3 294
GEH|(CR)Z FAEAL/D)7E Fo3IT ¢HSH|
(Compression ratioys 2=ZF9| F5-(Feed zone)g}
Al S (Metering zone)2] WM Zole] 19X A4
Hlol we} Vel Aldke U 4 (1)t 2

(34)-@-2my)
C/R= )
G /4) (D'—~(D-2H,)")

CR : =4
H, . 395 235 4o
H,: A 235 Zo]
D : 235 AF
FE2aFo ARG ddH e tholze]
Fre 7hyel 9A A A=k
E=t1= EM*A e FA2H5Y 4] A
o] ¥7 yHEe 888 IEAI} PlaeE AA
3 Bo7 EEEo] Zéx}?ia&al 48 JJleoFc
Rgo 2 HAAL HUAL, Fazo]l AL A9 Uy
ol wEey o]9je] £ue dojux] PErI e
BEo {588 A d54o]
Zho]9)o] £4e FAldL,

Fig. 4= tho]29] MA Lol @Hs Yehhloh

Pye 2eA 42

30°olstel Wl u}

3. 8 it R =A

"'j"x]' 7‘“5«] Melt }‘J'QM]H A% % ”’]7}5}7] Sk
FAAE s ZZ ;] CRdesigne A8t 4]

Vol. 25, No. 3, 2009



184

(a) Metering zone modelling of screw

(b) Built-in type modelling of barrel and dice
Fig. 5. Drawing of Simply Design system.
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Table 1. Each part size of modelling

Model geometry Value
Barrel diameter, D 40 mm
Metenlr:f1 gtz:l)’neL screw 240 m
Screw channel height, H 1.6 mm
Flight width, e 6 mm
Screw channel { mm
front round, R/
Screw channel 25 mm
front round, R2
Helix angle, & 30°
Dies output diameter 12.5 mm
Dies hole diameter 18 mm
Used screw 42 mm
Ex. screw 1 24 mm
Serew pitch, 4 Ex. screw 2 28 mm
Ex. screw 3 32 mm
Ex. screw 4 36 mm
Ex. screw 5 40 mm

Table 2. Material properties of matter and processing
condition

Properties of simulation Value
Density 1.30 g/em’
Viscosity 10,000 Pa s
Thermal conductivity 0.25 W/m°C
Specific heat 2160 J/kg'C
Temperature melt 360°C
In-put pressure 30 Bar
Out-put pressure 1.0135 Bar
Screw velocity 60 rpm
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(4) Extrusion amount of a minute working fluid

Fig. 6. Analysis achievement wave and graph.

(5) Extrusion amount of a minute working fluid
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Fig. 7. Whole modelling data value and survey exper-
imental value comparison.

Table 3. Whole modelling data and survey experiment
data measuring efficiency comparison

1~10 min error  6~10 min error

Simulation model 1.52% 1.74%
Pitch 24 model 3.07% 1.76%
Pitch 28 model 8.00% 9.01%
Pitch 32 model 5.31% 4.28%
Pitch 36 model 11.13% 9.68%
Pitch 40 model 6.09% 4.97%
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