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FEM simulation based on
generalized Hel&haw flow formulation
for twin screw extruder
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Comparison of analysis method for twin screw extruder

Method | Accuracy Comggtsat‘“ona' Availability | Operability
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[OM odeling method

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

QeX:' O on the average estimation
in the thickness direction

Self wipe intermeshing co-rotating twin screw
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Generalized Hele-Shaw Formulation
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Variable: (S, p)
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An efficient method for generating of the FEA model

Twin Screw Modeling | Thermal Boundary Gondition set | Analysis
Intermeshing Type
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@ Mormal Reverse
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Tip number 2 25D Bnalysis Model () 3D Wisual Model
Screw Pitchimm) 20 Expanded Maodel [ T2
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3D model for
visualization

2.5D model
for analysis

(Element number:16896,Node number:8544, Layer idivisumber:10)
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UV unwound FEA modd

Self wipe screw zone 2

c
i
©
o ~ Kneading screw zone
S
= p
O N
L
> Self wipe screw zone
i 2 _/
G A J
M e I Channel region I :Inter-meshing zone
Left screw Right screw B Screw tip
Copyright© 2010 Hyper Advanced Simulation Laborat6xy, Ltd. All Rights Reserved ! ﬂﬂ

Hyper Advanced
Simulation Lalioratory



[JTest example

[:::i> Flow direction

OO gy 0 0 ¢
OMPa OMPa
A\ O\ 8\J-ualy

\_ ~ K Vv IN A - _
Self wipe Kneading disk Kneading disk Self wipe
(Forward) (Reverse)

| nter meshing co-rotating twin screw extruder

Screw rotational 100 rpm
Material Newtonian (7 =1000Pas)

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 Ignorable(< minutefor numeric
parameter input)

Analysis CPU time 40 sed for 48 cycles flow
simulation)

Post-processing Turn around time 10 sec

(Particle trace simulation to estimate the stream(ZOO particIeS,]_SOO Cycles calculatior )
line in a snap shot information)

Post-processing Turn around time7 minutes

(Particle trace simulation to estimate the particle(3o ~ 5430 particles 7500 cycles
path line in periodic flow fields) ) !
calculation:60 rotations)

(Computation environment: DELL Studio XPS 8100,0%581z, 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

: Flow vector Stream line in a snap
Channel thickness <hot information
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Trandation of the numerical resultsinto various models

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

Animation 2: Result of the particle trace simulationan intermeshing
co-rotating twin screw extruder (3D visualized imf@tion)
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Particle path trace smulation (UV mapping information)

Animation 3: Result of the particle trace simwatiin an intermeshing co-rotating
twin screw extruder (Mapping information on the E@X¥panded unwound model)
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CJExperimental verification

Pr essur e sensor
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Results of thethermal flow distribution

(¢) Filling ratio distribution
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Experimental verification of the predicted pressure
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[JConclusions

RBR :

- —fi%{tHe le-ShawiBNDERIER U A Y S 1 B2 HAT S
CETTHMRYY) 1B OMBNILBIREZL2EBEL /=,

- RERRIBIT 28 LU TRINEROZ LT Z ML .

A'[ga)ggﬁﬂ .

cN=F 1 bL—-RAHENHR (FEREADM. EAWE. BNE
A E{EET V)

- {REERRAR O iR
cRAMNESBEA V2, AZANE A TENOHERH

Hyper Advanced
Simulation Lalioratory

l/
Copyright© 2010 Hyper Advanced Simulation LaboratGxy, Ltd. All Rights Reserved 2 MLSZ[



¥

AHRIE, BIEEARFTAB/NEFERHE AT
DFERR23FEFHE M- B AR REEREEL
TIXEWEEELE. C2ICEEEZRLET.

I/
Copyright© 2010 Hyper Advanced Simulation LaboratGxy, Ltd. All Rights Reserved M_LSZ[

‘ r Hyper Advanced
Simulation Lalioratory



