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FEM simulation based on

generalized Hele-Shaw flow formulation
for twin screw extruder
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© Background

Comparison of analysis method for twin screw extruder

Computational

Method | Accuracy cost Avallability | Operability
3D
1D
2.5D
Excellent, Good, Moderate
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© Modeling method

F1:right to left flow
F2:1eft to left flow
F3:right to right flow

Qex O onthe average estimation
in the thickness direction

1L

QL=Qr

Self wipe intermeshing co-rotating twin screw
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Generalized Hele-Shaw Formulation
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An efficient method for generating of the FEA model

Twin Screw Modeling | Thermal Boundary Gondition set | Analysis
Intermeshing Type
Inter meshing Go-rotating - Block Mumber ¢
50
Barrel radius{mm} Distance betwesn Axis{mm) Glearanelmny 0t Sorem Length(mm)
20 3285 [ Lo 875
Screw Gonfiguration
Radius i i Divigion Mumber
T Rew Disk Pitch Turns
BlkMo. TPE  Nor  Soren TP% cle o Disk Thick. o Disk Mo "™ Top  Flank s
i, 8 MNor., 19.5, 2 0, an, 4, 120, 2 10, 20
2, KD, MNor., 18.5, 2, 30, 10, 12, g0, 2, 10, 20
3, KD, Rew.. 18.5, 2, 30, 10, 0, 50, 2, 10, 0
4, W, MNor.. 14.5 2, 0, an, 4, 120, 2 10, 20
put Parameters Serew Gonfiguration Information File
Element Type
Self-WipingScrews - testd33
@ Mormal Reverse
Screw Radius(mm) 195 Madel Selection
Tip number 2 25D Bnalysis Model () 3D Wisual Model
Screw Pitchimm) 20 Expanded Maodel [ T2
Turns Editing Button
Lo [ [Dome] @ |Mestie
Divigion Number
Top 2 Flank 10
wis |20 View Plane
At b [z el

(Element number:16896,Node number:8544, Layer division number:10)

3D model for
visualization

2.5D model
for analysis

i1 /)
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UV unwound FEA modd
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© Test example

:> Flow direction

SRS e e
OMPa OMPa.
A\ S\ o\l

\_ ~ 5% Vv A NG - /
Self wipe Kneading disk  Kneading disk Self wipe
(Forward) (Reverse)

| nter meshing co-rotating twin screw extruder

Screw rotational 100 rpm
Material Newtonian ( =1000Pa s)

Calculation cycle 48 (corresponding to the mesh division
number in the circumferential direction)
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List of the time consumption for a ssimulation

Operation Time consumption

Pre-processing |gnorable(<1 minute for numeric
parameter input)

Analysis CPU time : 40 sec ( for 48 cycles flow
simulation)

Post-processing Turn around time : 10 sec

(Particle trace simulation to estimate the stream | (200 particles, 1500 cycles calculation)
line in a snap shot information)

Post-processing Turn around time: 7 minutes

(Particle trace ssimulation to estimate the particle (30 ~ 5430 parti cles. 7500 CyC| es
path linein periodic flow fields) : .
calculation:60 rotations)

(Computation environment: DELL Studio XPS 8100, 2.80GHz, 4.00GB)
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> Flow direction

Animation 1. Pressure distribution & flow field in an
Intermeshing co-rotating twin screw extruder
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UV mapping information

UV unwound model 3D model UV unwound model 3D model UV unwound model
Channel thickness Flow vector Stream linein asnap

shot information
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Trandation of the numerical resultsinto various models

Experimental information . :
P Stream line information mapped on the UV unwound model
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Particle path trace ssmulation (3D visualized infor mation)

Animation 2: Result of the particle trace simulation in an intermeshing
co-rotating twin screw extruder (3D visualized information)
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Particle path trace smulation (UV mapping information)

Animation 3: Result of the particle trace simulation in an intermeshing co-rotating
twin screw extruder (Mapping information on the UV expanded unwound model)
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Time variation of the mixing pattern

O rot. time:0 sec

Red particle Blue particle

15 rot. time:9 sec 30 rot. time:18sec 45 rot. time:27se60 rot. time:36sec
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