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Model of single screw feeding section

Fig. 1

BRI 2T (1998—) 05 BIBVTAEARRT N, 7 8 BHE R SATE AR LTS 2k, T8 0 TR R THOAR 5 B o

E-mail:275658282@qq. com
SRR T,

BRI, AR A P2 AR RS 1) BRLBEAT % Hh DL B 3 43 BT B A5 R S AR T]. A Tk, 2023, 70 (1) :56-61.

Citation: LI Chengyu,LYU Xiaolong,LYU Baiyuan. Flow field analysis and structural parameter optimization of feed section in single screw

extruder for preparing reclaimed rubber[J]. China Rubber Industry,2023,70 (1) :56-61.



513 2 T A A TR AR ) ST B ALK BOR I 0 i B S5 2 AL 57
1.2 HFEE HILFE P 175 BIL fa] A 3 10 42k 14 0 e sl Ay

TEREAT WA REAUTT S, P25 23 37 LA
TR PR BT I SRS FIIN 2% AR 45 PR 3R 3
(140 S S 2V TR) I 3T S 0 sk it 0 R T T
(ORI S 8 SN 0374 ) N

(1) RS W AR WAL ;

Q) REWIE R Z RS0 ;

(3) Z WA g M T B S 5

(4) G WITE I8 A28 80

$il 38 i b 3 S O AR L 32 2 O B A RE

Vep=0 (1)
—Vep+Ver=0 (2)
7= 29(r)D (3)

K v R S (m - ™) ,p AT (Pa)
oo W 7 sk (Pa) L i (7) S 5 U1 3R 38 HTRG B2
(Pa +s) ,DNIEARH K& (s ) .

hy W BE A A TE /55 5Y U0 3 2N B M A A It
AP BT, SOAT AR TEAR 5 D) 3R AR 0 A Y Ik
AT, % H Carreaufi B R AEy (7)

2(F) = e+ (o — )L+ AGYT (@)

Kb, HYPEICSS S UTREE (Pa + s) L o W& 59 1)
BRI RS BE (Pa » s) , AR SRR AE TR (s) L
YOEI T
1.3 Migxl5

AR T AEAR TR SR R 6 A Ja 4, ) ol FH 28
FRUSF 4 il BT AR /AN, I X 0 BE A B R A7 A% T
%, LLIK B3 50500 43 RS R i 1 RS B g H
T MR B A S 0 A S AR B [T 2 BT

B2 RS A SE R R Y

Fig.2 Solid model of fluid domain of feeding section

1.4 HREEHE
Wkt LR P T O RS A BIVAR X T

2, L U TR RT3 ke 1% 490 K
WEFAE IR 32 3 1) M % T e o B A2 ke
ARG AL , B BRAT A% 60 1+ min

2 EMERDWH
2.1 HIIREEHEERN N

TEe 1SS I HL10.5 71180 mm ) 25 7F F , & H]
BE R T 35 53 A HOF BB FFB AR} B iy %
RCR B R, HAS ARG BBl L H =~ (0.125~0.170) "

(dRIRFF EAR) R T . BI3 S HEL
AN TRl B B R 55 1 AL WERE BE 3 37 Ui 8 R R
K,

M3 DL Bl H 38 K, OB B
it Bl B A A A AR AL AS K M HE27 mms )
BRI Sh# E80.293 m+ s, Y HE30 mmb}
YIRE YR SE EE 0,272 m + s, 2 HEL33 mm
IHYRLF Y S B 0. 245 m o 575 B HEY 3
K, Ui S N Rk e R Bl R )N, OB B i %
RORREAR
2.2 STIRBIEmENEN I

TE e ML H Ay ) BU10.5F127 mm %) 4 4 F,
K FH B AR A0 7 3% 40 A SXF B MR RT B S BIL
BF B i 3% 2801 52 ), SAE Ak [ DL S = ndtgd

(0~17°~22°) " B il BEAT I R E . K4AS
AN [ B B R 55 1 AL PR AR B2 00 4 ik ) 3ok
K,

MEI AT LU 2 B ST R, IROR B R i
Bl B B 43 AT A AR AL R K Y SHL170 mmET 4 8}
S Bl 0. 305 m e s, 24 SHU180 mmitf i)
BLF- 24375 B 3 0. 293 m e s, 24 SHL190 mmtf
YR 35 0. 279 m s B SHUHE K
i P R B R Bl B U1, RO B B 3 RO
TR
2.3 eXBEBEBRENENII

TESHIHAY HIHLL70F127 mmi) 4424 F , R FHAL
(ELASE AR 7 15 43 A e X LB AT 45t ATL MR} B i % 2K
R, e L5 Lle= (0.06~0.08) d' 2y %k
REIEAT IR o SR e BUAS [ I BT
HUMEARL B i 7 ik 3 8 B e 5



58 %ok T 20234E5570%:

2.53¢-01

2.39¢-01

2.09e-01 221e-01
1.79e-01 1.89¢-01
1.49e-01 1.58e-01
1.19e-01 1.26e-01
8.96e-02 9.48¢-02
5.98e-02 6.32¢-02
2.99¢-02 3.17¢-02
1.10e-04 1.53¢-04

[m - 5] [m-s']

(a) H=27 mm (a) S=170 mm

2.18¢-01 2.39¢-01

1.91e-01 2.09¢e-01
1.64e-01 1.79¢-01
1.37e-01 1.49¢-01
1.09¢-01 1.19¢-01
8.20e-02 8.96e-02
5.47e-02 5.98e-02
2.74e-02 2.99¢-02
1.71e-04 1.10e-04
[mes'] [mes']
(b) H=30 mm (b) S=180 mm

1.78e-01 )
B 2.22¢-01
1.566-01 a
1.95¢-01
133601 a
1.67¢-01
111e-01 3
1.39¢-01
8.90e-02 .
1.11e-01
6.68¢-02 .
8.34¢-02
4.460-02 5
5.56e-02
2.24¢-02 5
1.926-04 2.79¢-02
o gt 6.04¢-05
L [mes']
(¢) H=33 mm (¢)S=190 mm
B3 HEURE B R B RAT 5T L HLIR R B El4 SEAEMER SRR HARARE
MBI K R AR R R

Fig.3 Flow velocity vector diagrams of flow field of Fig.4 Flow velocity vector diagrams of flow field of

feeding section in single screw extruder with feeding section in single screw extruder with

different values of H different values of S

MFESTT AT th: A e O, MORHBOR . P90 ahit 0. 305 m » s ', elit12. 0 mmikf 4
SNBSS R A 2 elR9. 0 mmBHIRRT R0, 307 m + 5™ BB Zeh k.
FIMLSEE 40,309 m + s, Mel10. 5 mmHHRE s R R S LR



%1

TR A A AR Y LRAT B R ML B T S S A S R A 59

3 EMSHML

3.1 IE3iRIE

R HIESC I8 7 2 IR B LR B4

2.75e-01
2.44e-01
2.14e-01
1.83e-01
1.53e-01
1.22¢-01
9.16e-02
6.11e-02
3.06e-02
6.17¢-05
[mest]

(a)e=9.0 mm

2.84¢-01 0

2.53¢-01
2.21e-01
1.89¢-01
1.58¢-01
1.26e-01
9.48¢-02
6.32¢-02
3.17¢-02
1.53¢-04
[mes']

(b)e=10.5 mm

2.66e-01

2.37¢-01
2.07e-01
1.77¢-01
1.48¢-01
1.18e-01
8.87¢-02
5.92¢-02
2.96e-02
3.86¢-05
[mest]

E5 e BAE{ER RBFFHHIIREER

Fig.5 Flow velocity vector diagrams of flow field of
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Tab.1 Design of orthogonal experimental parameters

W HFE  H/mm  S/mm  e/mm %ﬂ:‘?ffﬁz?)ﬁg/
1 27 170 9.0 0.309
2 27 180 10.5 0.293
3 27 190 12.0 0.278
4 30 170 10.5 0.289
5 30 180 12.0 0.274
6 30 190 9.0 0.263
7 33 170 12.0 0.254
8 33 180 9.0 0.243
9 33 190 10.5 0.231
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Flow Field Analysis and Structural Parameter Optimization of Feed Section in
Single Screw Extruder for Preparing Reclaimed Rubber

LI Chengyu,LYU Xiaolong,LYU Baiyuan
(Qingdao University of Science and Technology, Qingdao 266042, China)

Abstract: The effects of the screw groove depth (H) , screw lead (S) and screw edge width (e) of
the feeding section in the single screw extruder for preparing reclaimed rubber on the material conveying
efficiency were analyzed by using finite element analysis software Fluent. Through orthogonal test and single
factor test,the H,S and e of the feeding section were optimized to 27 mm, 170 mm and 9. 0 mm, respectively.
The optimized single screw extruder could speed up the material flow of the feeding section and improve the
conveying efficiency. The research results could be used to guide the design of the feeding section of single
screw extruder for preparing reclaimed rubber.

Key words: reclaimed rubber; single screw extruder; feeding section; structural parameter; conveying

efficiency; flow field analysis;optimal design
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