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Distributive Mixing (Affine Deformation):
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Fig. 11 Predicted residence time (a) and strain (b). Fig. 12 Predicted diameter of CA dispersion.

Table 3 Measured and predicted diameter of CA.

Screw rotation  Median Predicted Relative error
condition [rpm]  diameter R, [um]  diameter R, [pum] &, -&,|/R, <100 %
300 11.24 11.93 5.78
500 9.28 9.28 -

700 8.13 7.61 6.83

5kg/h: HBHHESRH
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SMR : Sauter Mean Radius (FriRBMNR A MLIBIER)
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DSR & DER : Dispersion Start Radius & End Radius (FTFEMARIANLEIEH)
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Distributive Mixing Only
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Morphological Evolution Model™
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for 1<C <4 Dispersive Mixing Region

Ry for 1<C, <4 Stable Region

*) Development of Polymer Blend Morphology During
Compounding in a Twin-Screw Extruder.

Part IV: A New Compulational Model with Coalescence,
M. A. Huneault, Z. H. Shi, and L. A. Utracki,

Polym. Eng. Sci., 35,115-127(1995)
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Distributive Mixing & Dispersive Mixing (Coalescence neglected)
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Distributive Mixing & Dispersive Mixing & Coalescence
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Reduce capillary number : cu" =cCa/Ca,, FTRRIEMARANLIEIEE)
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2D FEM #&#r#& 8 (by Flowsimulator3D)
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LFL : Low Flow Limit (Landau-Levich film coating theory)
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1D FVM v.s. 2D FEM
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Free surface flow thickness [mm]
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BEHRRERND2.5DTANEHT ;

150 kg/h = 41.667 cc/s

0.6

0.4 —n:0001Pa-‘s

1 mm 03 —n:1000Pa *s

0.2

0.1

Flux X 102 [mm?/s]

660 mm Pressure

0.0

-400 -300 -200 -100 0 100 200 300 400

Slot die width [mm]

Thickness [mm]

1.000 1.0

- 0.6
0.949

0,923

0.897 E 05
0346 E
0.820 L 04
E 0734 %
0.769 V D
z | §os
8 ::: 2 —Predicted thickness
o 640 f‘: 02 . .
—_ : ===Uniform thickness for G R.=2
0614 E
0.589 z
=l E o
o 00
043 -400 -300 -200 -100 0 100 200 300 400
o B 0383 Film width [mm]
EIER 7 + W A s S e s o —
IREfEATHER FEHEREN TS A R B CORRE B T A=
(n : 0.001 Pa*s, 6=0, V, =126.262 mm/s, G.R.=2) B9 5 (REEEBEZRAEXICKEINTLSD),
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E 2L ETIL (Crystallization Kinetics) ™

Nakamura model

n—1
Do _ nK(T)1-6)[-In(1-0)] »
Dt
ot o ol )
AT =T, -T,
T, =T, +T,,

C,
shzﬁ =C, exp( . )

2T
f_T+Q’
T.=T,-30.

@ : Degree of crystallization [-]

K : Rate constant [s!]

7 : Avramiindex [-] 2

T : Temperature [°C]

T”? - Melt temperature ; 280 °C

T g - Grass transition temperature; 73 °C

R - Universal gas constant ; 8.314 J/K

U * . Activation energy ; 6284 J/mol

1/ f,, . Pre-exponential factor ; 4.25 X 10%s™!
K P Spherulite growth rate ; 3.36 X 105 K?
C1 - 37.3°C

C,: 4%10°Pa

*) X. Guo, A. I. Isayev, and L.

Guo, Crystallinity and Microstructure in Injection

Moldings of Isotactic Polypropylenes. Part 1: New Approach to Modeling and
Model Parameters, Polym. Eng. Sci., 39(10), 2096-2114(1999)
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7_- X I\ ﬁg *ﬁ Thickness [mm]

Hp, 2.5 mm

, 060 mm HTC._,,: 400 W/m2/K

3.0
Material : PET l
ﬂ ﬂ Q: 165cc/s
‘ V., : 100 mm/s
H,;:5mm
DOOO@OQOO D Film width : 615.142 mm
Film Length : 3000 mm

roll
Air gap : l ‘ TjDie(2.5.D FEM) Lo 120 °C )
————  Film casting(2D FEM) HTC,, : 40 W/m“/K
100mm A
1, :30°C
2.5
3.0 3.5
g g — = 'Ta'
T} W (\]\ 28 %i E
ﬂ. . 2. o
% Roll forming(3D FVM) 3 g y 0
N (@) 26 29 wn
a — 28 8
- 24 26 2
X 23 | 15 5
v 54 ——Flux at die outlet ‘?:3 E
= ——Thickness of casting film outlet 39; =i
M 2! 1
2.0 20
-330 -220 -110 0 110 220 330
Ve - Width [mm]
615.142 mm 615.142 mm
Roll-10 Roll-4
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