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1 BREFHFEN
1.1 LIEEHE

EAIE solidworks ]RIFE YT, RLDERE DR
IS =TEHEK, DRIABRMN. BHNE. £HEDR
BUBEKE, BR=BFTHSKERE, Polyflow {HE
RUBARESEE (BT Al. BHASK 1
600 mm, YMF 100 mm, EKER 40 mm, §iF 100 mm,
NESEFBIR 2 mm, BEEE 10 mm,

(a) RIF, (b) RAMASB, (o) BUNAS, (d) RAS
B EBEERE

1.2 BHRTHER

X F3 Workbench Meshing J 4R+ Xl 43 A% [E PO EIA
A&, AIBH D RIENERMIE, BT MDAREE. ¥l
BRMIZIHU3 mm RY XD MIE. B2 ABRITRE,

(a) BRAF, (b) RHENAS, (¢) BHMNAE, (d) AAE
B2 #HEMEXS

ERNBI DD, MBHRNEZIMDRETE,
HMEMBMIAMEZENMTESNREE, RitER
HOTESENBE+THVE ", FMA Mesh ERORIZ
BITRELIT, TUMBIUDOMBSHNEEEM, WE 3
BT, @D I8 (R ER 70 screw) SEIIRIAB R EA 0.834;
wEE (fluid) BFREFIRE 0.01 EENUR, ©
{BIES fluid SFIMIBREA 0.894; LFN#HES (CT)
FIIMASREA ; BENAE (DC) FHMBREA
0.854 ; IBIAMBRERLE, KB HDTHB. 7,43
T HRO=DFEEITT; Hex A 20 DHRBNERETT;
Tet A 10 T HRAOEEETT,
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3 MERREST

1.3 HHESH
BMHEMYMSHABTFEEBESNUE 1 F0k
1 BT/Ro
£ 1 38CrMoCl #1151

e 38CrMoCl
MAIBE R,/ MPa 980
TRERZE R/MPa 835
BE /(kg-om ™) 7.85
RERARE1/C 1.25%10°°
RS ARE/[W-(m-k) '] 12~20
RS /[T (gc) '] 0.45
WS=E/(Hm") 8000
SBIREL 1 0.3
MBS E/GPa 210

x2 MRSH

MRESH =
FRIREIE n/(Pas) 2258.7
TS EBREFE n./(Pa-s) 0
AT E A/s 0.124
FELGIEH » 0.9
2 HEHZEM

2.1 EXRBRIR
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TR, WRBHMBUTRIE " . BEABRRE
BERRTES ; BERENBEATBBNR ; RISIRK ;
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BECHE, AFRERNTBTOKESRNEEZN,

WHERAR, AREEL, BEUINASEEME
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B 5 Bi#MmASEESE

3.2 HBEUSE

RN S RSB IRTOFTHIRBTT
BIDH. BNENSE. EECBNSHHDEER
LR, HRTYRERT PR Z NER,
3.21 EhH

B 6 A B BEMFEFE PET N2NENBHE
ZERE, BRI ABERENEADAER. MBDHT
MEH, @ITNSEREBETEFHIRDEND
99, SEENBENENRDAENEPNE, 5
R FARIE #7519 12 6952 2 M K2 )j /D AR 4F 4E B3R o
3.2.2 By EREL
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Bo6 ENH
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BRED, URRMTEIRRIE SRS MR )R 5 A
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B XV FHREDREDNER, IBNFURE
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BN F RPN Z MR,
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Xig, RERE, ABRRKE, WNEREEEL O m/s
2 0.078 1 m/s, MEFALBFAXI, RERS, A
EREINL, YMNIREEMO0.156 m/s F) 0.312 m/s,
REZRNXPIFHINHSBEFSHER. BN
ARR, BIARBEBOGE, RETREZNDAH X,
EEaBEMEBL, ARSHEMRENHHIERE
2, RILRERS; MARED, BF oERMER,
RSN HFHERBNRSS, RILRERE. BIX
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PIRIEY IR o

3.2.5 REIEH
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YT -

i-_¥_ (18)
Fia
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7= XD (19)
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Research on heating method and screw design optimization of single
screw extruder based on numerical simulation

Wu Weigiang, Yang Songwei, Zhou Weiming, Cao Changlin*, Chen Qinghua, Qian Qingrong

(1. College of Environmental and Resource Sciences, Fujian Normal University, Fuzhou 350007, Fujian, China;
2. Quangang Pefrochemical Research Institute, Fujian Normal University, Quanzhou 362800, Fujian, China)
Abstract: Polyester-cotton blended materials are highly sensitive to both temperature and shear,

and existing screw extrusion equipment struggles to meet their melting and separation requirements. This
study proposes an optimized scheme based on electromagnetic heating and an equal-depth and equal-
pifch screw design. By comparing the performance differences between traditional mica heating and
electromagnetic heating, it is found that electromagnetic heating significantly improves heating uniformity,
reduces tfemperature gradients, and effectively avoids local overheating. Additionally, this paper combines
finite element simulations to analyze the flow characteristics and stress conditions of materials in the screw,
verifying the low shear characteristics (maximum shear rate of 172 s') and stable flow performance (a high-
flowability region with a mixing index A= 0.85 accounting for 30%) of the equal-depth and equal-pitch screw
during the extrusion process. The research results show that the opfimized heating method and screw structure
can significantly enhance the processing efficiency and product quality of the extruder, especially for
temperature-sensitive polymer materials.

Key words: single screw extruder; electromagnetic heating; polyflow; shear rate; finite element analysis
(R-03)
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