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Analysis of the flow field in a meshing and co-rotating differential

twin screw extruder for extruding polylactic acid
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Abstract: Objective: To explore the differences in runner

performance of screw groups with different differential ratios,
and to clarify the effects of differential speed on the extrusion
performance of polylactic acid materials. Methods: Four groups of
differential twin screw groups were established by Solidworks
software, meshing and finite element numerical simulation were
carried out by Fluent software, the calculation results were
analyzed by CFD-post software, and the contours and discounted
plots of various characterization parameters were combined, and
they were verified by experiments. Results: Under the condition
that the inlet and outlet pressures were 0.2 MPa and 0.5 MPa,
and the reference speed of a single head was 30 r/min, the screws
2 and 1 :

with a differential ratio of 1 : 3 had their own

ESWE WK ARG B H (95 :32172277)

EEB A KL, T e TR R =R L s A .

B EE FOENI1966—) , B, b5t T K2E 3z 1+
E-mail: huangzg@btbu.edu.cn

s B H7:2022-11-04 B [E B :2024-03-15

advantages and disadvantages under different properties, and the
screws with a difference ratio of 1 ¢ 2 for output and pressure in
the barrel had an advantage. In terms of mixing capacity, a screw
with a differential ratio of 1 ¢+ 3 had an advantage. Conclusion:

Compared with the traditional twin-screw extruder, the
differential twin-screw extruder has a positive impact on the
extrusion performance of polylactic acid materials, and can be

used as a new polylactic acid production equipment.

Keywords: PLA; twin-screw extruders; differential speed; co-
contract meshing; finite element numerical simulation;
flowchannel
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Table 1 End face parameters of screw element mm
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Table 2 Differential screw parameters
AT BT HEK
72 3vd
SR B /mm B /mm
1:2 10 ¢ 20 0.2 20 : 40 60
1:3 10+ 30 0.5 20 60 60
22 20+ 20 0.2 40 = 40 60
23 20+ 30 0.3 40 : 60 60
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Figure 1 3D model of screw element
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Figure 2 Pressure contours of different differential screw sets
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Figure 3 Axial pressure broken line diagram
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Figure 5 Axial shear stress line plot
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Table 3 Tensile mechanical properties

WRAT R/ WP K RisR Wl whiliaREE/
(remin~ ') M4 /mm fj/kg BE/mPa BE#/] (k] *m ?)

60 3.49 397.22  37.11 0.5811 14.377 2
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Figure 9
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Table 4 Runner performance of a screw extruder at

different differential ratios

‘ EAME, sYIN Y EEE R InEOE
EH Ik i ) X " .

(X10° Pa) /(X 10" Pa) [&]/s 2B AR

1:2 2.29 3.77 25.4  53.54  63.33

1:3 2.57 4.72 51.1 17.55  96.67

2:2 3.46 2.81 19.7 10.28  56.00

2:3 2.39 3.28 36.8  38.32  73.42
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