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Abstract: Objective: To improve the mixing efficiency and
working performance of the new twin-screw extruder. Methods:
A new twin-screw extruder with embedded planetary gear train
and kneading block was designed. A three-dimensional model was
established by SolidWorks, and the flow field analysis of the flow
channel was performed by ANSYS/CFS finite element analysis
software based on the finite volume method. The Macroscopic
pressure diagram, velocity vector diagram, velocity flow diagram
were gotten, which was compared with the traditional twin-screw
extruder three-dimensional flow field. Results: Under the gradual

action of the planetary gear train and the kneading block, the
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mixing performance and working efficiency of the stepwise
acceleration twin screw extruder were significantly better than
those of the traditional twin screw. By calculation, the stepwise
accelerated twin screw was 20% ~ 25% higher than the
traditional twin screw. Conclusion; In the process of continuous
acceleration, the gradual acceleration twin screw makes the
residence time of the material in the barrel shorter o increase
production and reduce energy consumption, and the addition of
kneading block makes the material get better shearing.

Keywords: twin screw; ANSYS/CFX; gradual acceleration; flow

field analysis
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Progressive twin-screw 3D model
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Figure 2 Planetary gear system
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Table 1 Parameters of each gear of the planetary
gear train
£/ mm E 11 EX 144
i 1% B K PR 20 1 20 1 0.25
ik BeAT R 20 1 10 1 0.25
i 3% B 1Ay el 20 1 40 1 0.25
R BRI 20 1 10 1 0.25
RGBT R 20 1 10 1 0.25
RA Btk 20 1 30 1 0.25
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Figure 3 Runner model




F&M | Vol.39, No.6

2.2 FBBREGEREFHER

HRE SYSLG30-TV HBUR 5 AL B30 R 2414

(1) 33 4 3% BB AP 5% K ny =120 r/min,

(2) BFF RS RF IR WU o,

(3) TR TR A Bk AL Bl te o 3/2, o iy 3% B A% B
Lok 4/3,

R SRR FF B 8 ML A 52 B T4 5% 1 38 52 05 ok = B
DT I s

Bitap:=+adB; . (D

X

Br— KP4 %3 ,r/min;

B:— 1 B 7% ¥ . r/ min;

B:— AT B R EE . r/min;
K BH 4 v 4 ok BB A% Bl L

T = BB I A — AR AL S T DL R SR A AT B A
B 15 Bl b0 265 5 B0 308 A BB A T L DD T A B = B
o K B AR D (2 (DA B A (D TS AT H
TR A BLFE A 180 r/ min, il iy 2% B 4240 r/min,

R FiE AR 18 9 A R AT P 408 A G TE P 32 B T LAY

a

YEJZ Ui » Z W AR T FUA TR O L R A6 T A Dy
WS RV RN
av, vV, V. 0 (2)
Jdx dy dz °
BTN
J ITre 9Ty  ITen
P o T O (3
dx Jdx dy dz
ap . Ity | Jry | dTy
@7 dx dy az ' W
dp  IJr. | IJrye | T
- B (5)
dz Jdx dy dz
T ARAAY TR
c=uT", (6)
K
V— R A m/s;
V..V, V. .y .z A B S i m/s;

r,—— HARRR TN IR CFAR .
Gy AR 2.y D 5

P—if 71, Pa;

T LUR7IE I

p— YR ,Pa - s
FEHRIEHE

1637 30 (2) ~ 3 (6) BRI A3 1 336 1 R 1 S s FE 3
3 Wt
3.1 EhmaWw

BRT 1 3 3 ] DL DU 3 5K MR AT Y R 0 0 A
WA 2200 S BERE 1 A 00 Sy okl B 4 AT DAE L

n

B F%E:ETF ANSYS/CFX #fiiniE IR +F 1% i1t B = 4k i 35 9 #f

P RRAT 1K) Hs 0 B 2 0T A8 W R B 1 T ) 8 G 7 R
FIAL R 7 35 31 e KL 3% A5 A SR AT 455 Hh s B
W7 SE SR R A7 4 A 57 FL b R U A okt

FEZAT AV A 9 38 50 85 HORS A7 A2 0 .t 345 Jon ookt 25
R R 1 DU Sl 2 4 1 n s s R B T LR g 30 A
B PFORIE B AS RINE TR S B AL A e
B A IEAE ), H R 3 2k B ARt B A
REHE L 1) T A 3 3 3 T E0W R RE A8 7E i B 5 gl 1 48
EUAAR R A RA MY, 5 2 RS2 B TR
TE A2 i 30 0 i % B i, SRR A K, R BE
LR BB S . B A REREER BT
YRR B R B E R BT UL R S R R A MR
UERT H R EURTERL F A B 7 25 1T DL B — A BT 32 B Ak
FIH R 55 INEL 4 SEFF O [R] €0 1) X L g RT DA AR
A5t E URAT 10 R ) 25 R 4.447 MPa, T ¥ i 2 B 02 6T
B R J1 22 12.362 MPa, A] DL J 5 7 0 o 0241 B9 32 i fig
T 58 0 5 R A
3.2 EELOW
3.2.1 PR SATHT N 5 WA LY R FENLE A
32 Bl 1) R 2 R IBAT A 1) — 30, 3k O R T DB
PRAE o 78 35 38 BUIR b, 4 ) i 8 0/ BB AR R R
A5, L MR FE LA Y R AR B S AR B R T
BHAR A BT ) . 7E W00 A BT v ek S B B B R
BT REB TR R DI IR A B ik B R
Bl 5 SR AR v B RO B A Y T T R T R SR
A o e B L R TR AR R . WA P R] B R
HRE RGN i R WG A N B A Ak e ) R IR
& B P) M T BE Wk R T — % B T AR

| 3.011e+000

—1.165e+001

469861001

081001

2556401001

—1.143e+002

—-1.290e+002
—1.436e+002

[MPa] 0.000 0.100 0.200 m
0.050 0.150
(a) ¥ BUBFE

| 1.053e+001
—-1.100e+001
-3.252e+001

—5.404e+001
-7.557e+001
-9.709e+001
—1.186e+002
-1.401e+002
-1.617e+002
—-1.832e+002
—2.047e+002

[MPa] 0.000

0.100
0.050
(b) i AR

0.200 m
0.150

B4 BAFEAHTIE

Figure 4 Screw pressure field comparison diagram
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Figure 5 Velocity vector graphics
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Figure 6 Velocity vector graphics in (0,0, —230) mm
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Figure 7 Comparison of screw axial speeds
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Figure 8 Velocity streamlined graph
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Figure 9 Local plan of the twin screw speed streamlined

at (0, 0, —240) mm
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