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Effects of screw end face structural parameters on polylactic acid flow

field in meshing counter rotating twin screw extruder

e
ZHANG Yi-wei
x| FE

LIU Zhong-yao'"*
1000485 2. WURL T A: 55 22 42 Bt I FOR b 50T 8 S8 3 4, b at

(e TR R AT b db

HE N

b2 HUANG Zhi-gang"*

RS AE
SHANG Jia-wei'’*
T A

YANG Ya-nan'*
100048)

(1. School of Artificial Intelligence . Beijing Technology and Business University . Beijing 100048, China ;

2. Plastic Beijing Municipal Key Laboratory of Health and Safety Quality

Eualuation Technology s Beijing 100048, China)

FE: BRI A A7 6 W AT B AP R A7 4 A 69 %
TARIBR AL G Ha, Fik:i@ L Solidworks 4k 44 2
ZH @K BRRXAAGE R ZRmAF R R T XA
BB IG B LT AT R 2 Z R F
A Gambit 2k 4+ 3 47 W # X 2, & & A Polyflow $}J&riﬁ/ﬁ’
R F LA B Fieldview SRR 9 - H 4
R o AT AS OB BT SR S S éa#@f‘&’iéﬁﬁl%iﬂ‘
Winik 29 AR EGO 0. HR A EFZL
A EMERZRFFTXALSEH AN RILRAY
R AR T MR R R X E R R AR B
PNTREANGT R ENE. X -—LRRTREAR
FUBR W RE L EAK . HEiR U\ﬁ' Wik £ A Ak B
Gas ¥ LA G x XN—REBE R LA A TH
M ZF X H G 6 BT FARM A £ IR
A A,
KB kST @ MRAT I B AL F R AR T
RILER
Abstract: Objective: To investigate the effect of the screw
configuration on the polylactic acid flow field on the structural
parameters of the screw on the end face of the screw in the

meshing counter rotating twin screw extruder. Methods: The
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theoretical model of the heterodirectional double-ended threaded

element was established by Solidworks software and the
geometry of the threaded element after adjusting the structural
ways. The established three-

parameters in two different

dimensional model was imported into Gambit software for
meshing, and then Polyflow software was applied to the flow
field simulation calculation. Finally, the flow field distribution
results were extracted by Fieldview software, and the effects of
the adjustment of the structural parameters on the end surface of
the threaded element during correction were compared and
analyzed on the shear rate field, viscosity field and speed field.
Results; The structural parameters of the threaded element
during correction will affect the polylactic acid flow field after
being adjusted in two ways. The two adjustment methods of
structural parameters have reduced the shear rate gradient in the
runner to varying degrees, and the f{irst method has also caused
the viscosity of the polymer lactic acid in the runner to be
reduced. Conclusion: From the perspective of the influence on the
shear rate field, viscosity field and speed field, the threaded element
adjusted by mode one is more conducive to extrusion, while the solid
configuration of the threaded element adjusted by mode two is closer
to the theoretical configuration of the threaded component.
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Figure 1

Correction of the end curve of counter-rotating twin-screws
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Figure 2 Threaded element end face curve
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Figure 3 Geometry of threaded elements of different configurations
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Figure 4 The shear rate of threaded elements of different configurations in the runner at a speed of 30 r/min
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Figure 5 Axial cutting diagram of threaded elements with different configurations
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Figure 6 Cloud map of the shear rate distribution of threaded elements of different configurations

in the runner at a speed of 60 r/min
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Figure 7 Cloud map of the viscosity distribution of threaded elements of different configurations in

the runner at a speed of 60 r/min
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Figure 8 Cloud map of the viscosity distribution of threaded elements of different configurations on

the end face of the runner outlet at a speed of 60 r/min
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Figure 9 The normal velocity distribution of threaded elements of different configurations at

a speed of 60 r/min at 30 mm from the outlet end face
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