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Abstract: Objective: The flow channel distribution of polylactic
acid (PLA) in different groove depths of a double screw extruder
was discussed. Methods: Three kinds of screw elements with
different depth of screw groove and their corresponding flow
channel models were established by Solidworks software.
Polyflow fluid simulation software was used for numerical
simulation, and FieldView software was used for numerical
analysis of post-processing results. The pressure field, shear rate
field, viscosity field and residence time distribution curve (RTD)

of polylactic acid (PLA) in three different screw extruders with
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different groove depths were studied. Results: The depth of the
screw groove was changed by changing the diameter of the root
circle of the screw element and the corresponding diameter of the
{low channel. Under the same condition, the shallower the depth
of the screw groove, the greater the fluctuation of pressure and
shear rate, but the smaller the fluctuation of viscosity. The
deeper the screw groove, the higher the axial mixing
performance. Conclusion: The change of screw groove depth has
influence on the mixing performance of flow field and has certain
regularity. The twin-screw extruder with comprehensive mixing
performance can be selected according to the experiment for
practical production.
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Figure 1 Theoretical end curve
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Table 1 Modeling parameters of screw element
mm
HeE K PR BAFSME BRI
S1 30 6.5 18 11.5
S2 30 6.0 18 12.0
S3 30 5.5 18 12.5
x2 RERBEESH
Table 2 Modeling parameters of runner region
mm
HeE KB fULBE O RESME WEANR
F1 30 31 18.5 11.5
F2 30 31 18.5 12.0
F3 30 31 18.5 12.5
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Figure 3 Three dimensional model of twin screw

1.2 HFEBWET
1.2.1 FEARMBE FESEAT 5 0 BUR AT KT 5 I B 5
I 1 D0 00 55 45 A 25 i TR 3K L 1B DU T O A
FEl AT B AT

(1) 95 il A J2 AR A 55 19 L 5 3 A 93

(2) Y B ATE 38 3 v 1% 45 A o7 T 1R 3 AT 2 AR W) Y

(3) MLFRETH T B

(4) H 5805 2w AR Bk i /N TF v 5k
.

(5) s fah iy v R BN R RS .
1.2.2 AR WA B2 0 R AR T 2R =Rk
AT RE L BT RSP E 7 R (AR % S 7 B L Bl s sy E O R
(W FRiz g 7 ) Mg i<y E 5 R . RO 78 S5 IR 4 1 T ik

K—PEIEBRERETREOIBFFHNRERES T

T TR RSP E R K M, T Bk &R, Ay
g,

LR

Veov=0, (D

—P+V-.T=0, (8

B R, m/s;

P TR T Pa;

T—— Jy ikt Pa,

Hor, 3 ] Bird-Careau A4 J7 #2020 g 47 B 400 5018
BRI R R I U AR RR R Z ML R

() =qo (12 yH D2, €D

K.

o ——F W YIREE Pa « 55
WY R, s
FATI I [H] s 5
N —— L YR . Pa« s;
TR

R PR 8 S SF TR AR IR R R 190 C RAR
MOBHE 190 CTF MR YIFBER 2 504.235 Pa « s Al
WFE] Sy 0.060 7 s i M58 $ o 0,253, T8 55 o U0 3 A
1 Pa - st
1.3 BHRTER
1.3.1 MR 4> 8 Gambit 5 @7 45 19 3 4112
FETC A 06 B 194 38 A DX A8 3 A7 A% &) 43 B T IR A o A
JUAAT TR AR A X B 4%, BRI 0kt (58 P Wl T 4 P90 A L 3 A7 R 45
It A D30 P S T A R UL D A AT R 43 . R 43 U T R
FEICAR R A DX A A 18] 4 B

Y

n

(a) BRFFICH (b) Wi
B 4 SRR TR R G AT FR AT AR A
Figure 4 Finite element model of screw element and

flow channel
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Figure 5 Pressure cloud diagram under different

screw groove depths
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Figure 6 Axial pressure line diagram
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Figure 7 Shear rate cloud image at different depths

of spiral grooves
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Figure 9 Viscosity cloud image at different depths of

screw grooves

350 -=SF1
—o— S[2
= 300 ——SF3

N

W

(=]
T

ik
Axial viscosity/(Pa * s
-
wn (=3
S 3
T T

—_

(=3

(=]
T

W
(=}
T

L L L L L L L J
0.000 0.005 0.010 0.015 0.020 0.025 0.030
Z5hiE g

Z-axis distance/m
H10 #h&fErLE

Figure 10 Line chart of axial viscosity
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different screw speeds
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different screw speeds
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