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Tsub¢ Simulator
B ERTTIL
& Standard DEMmodel

€ Tetrahedral mass spring model*)

\\-\

—

Sphere

& Jeffery’s ellipsoidal model

Cylinder

" - Arbitrary shape

(defined by using 3D CAD)
-Deformable

(visco-elastic flexible body)

*) Mollemans, W. ,et al. ,'Tetrahedral mass spningdel
for fast soft tissue deformation’, Surgery simudatand
soft tissue modeling, procededings,145(2003)
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TMS model simulation samples

Time :0.06512411 sec Time :0.2134624 sec

Simulation of a flexible ball rebounding Dynamic simulation of multi-rigid
on the floor bodies falling on the slope floor
ZEE (ER) DRITAATHE, RIEMS. ETIILRI LD EMOTRIRAATEE,
BIZHFEHEDET IV,
Copyright®© 2010 Hyper Advanced Simulation Laborgt6o., Ltd. All Rights Reserved i ﬂﬂ‘gl
4 Hywer Advanced

Simulation Lalioratory



HFEMREERA
m: B8 I: BHE—AUk Fi . iEZRAEA
Vi EEANVRIL o; BEENIML F o R M A

g: ENMEE TRERIFIBTES Fd: = H

] -

il
Copyright© 2010 Hyper Advanced Simulation Laborgt@o., Ltd. All Rights Reserved 5 B Mﬁ%

Hywer Advanced
Simulation Laboratory



BRHETILTIX L

RLF vs. FIF

FIF vs. BEE B H
BREH: HFhLMSEEERRTAI=AMICTFLE
FHORINHRFHEERG. BOEHOUA

ZARNBICEFNS.
d;, <r+r, =

é

g aGa=x) 160y ) +eE —2)|

d (xzayzazg) m i

] X—k, X @ r - X o
n|1=| V=0 »= bl |¥»-,
g 5% B € o

v

re i BERTFOLE
r EEHTORE
dy: MR R R (x5 %5, 23)

(xpypzl) 0<é&npl-&—n<l
d: E‘rﬁ'&@ﬁé (xpypzl)"’ (x3=y3=zs): Eﬁﬁ?’&*ﬁﬁtﬂ'éiﬁ@@%
(x,,%,.2,): BHOM (a.b,c): ZAMDELERAIML

[
Copyright© 2010 Hyper Advanced Simulation Laborgt6o., Ltd. All Rights Reserved ! Mﬁl

Hywer Advanced
Simulation Laboratory




_h’\?ﬁ*-ld)ﬁlxa_@]’éli#’a:ET)bf Mg HIHFED
RERGRALITTIE—

e

ERERYJIFLUNYUY EE: 1.5GPa
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*)Yamamoto, S.; Matsuoka, T. ‘A method for dynamic
simulation of rigid and flexible fibers in a flow field.
Chem. Phys98, 644-650(1993).
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3D-CAD

g

IGES file

U

AutoCAD,Solidworks,
FreeCAD,etc.

3D Tetra Meshsg

r | Femap,Netgen,etc.

¥
—
st e

U

Tsub simulatorn

5 Tsubu2 Simulator GUI Ver 1.0.0

File | Option Tool Exit

Geometory file import
Wall file import

Particle mesh file import
Dem model import

o

Femap,Netgen neutral fik§ > 7R—AE

rd

a x

FEMAP neutral file import

Netgen neutral file import V¢
STL{binary) file import

STL{ascii) file import

Tetrahedral mass spring medel import

Wall file export

Dem model export

Tetrahedral mass spring model export
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Pre processing control for DEM model
(O DEM model @ Tetrahedral mass spring model

Tetrahedral mass spring model
Adem particle number : 242
Radius (mm) Particle plot

" Caan

Element plot

[undo|  [cenerats |

N

Wall information

Wall informatien display ] Append import
Element number :
™, Node number

Element plot

+XY | %z | | ¥z |

X | [z || ¥Z | [isometric |

o wASE
Hyper Advanced
Simulation Lalioratory



1-4)BRERZERDULE, BERIE—

HF Tsubu2 Simwiamor GUI Ver 1.0.0
File  Opsion Tool Eut

Pre prcesing | Analysin  Pot preeting
. \

DEM informaticn

DEM miodal paramater
Dem partice number ; 44

Contar conriimate (mm)
oo ]

ve  [on

x fon

Radus {mm)

file Option %ol [nt
Pre processing _Analfyss | Post procening

\ Pre processing control for DEM medel
@ DEM mosal (3 Tatrahedrat mass spring model

@ Sphers
) Elipsoid

) Quadriutarisl
& Crcle

space 1

i

1-5) BRAT S D S TR A

9 Tsubu2 Simulator GUI Ver,1.0.0

36 fem model siruistion eantrel
Anatyses moded
@ DEM () Tetrshedrsl Mass-Spring (O JefSery{Lagrangian) 121 Jefery{Easerian) ) Flaw tracer
. DEM pacticle idarmation -
iy g Density kim3 [10e403
vz informstion file - A o |
S Normal sgring i
W,"’!""??“"f‘, - Shear ggring constant N/m
[ B Smiti fiction coaffient
Pogenamonte. Dynsmic frction coeFient
[ Salect
Bairgang corstant kijfe
] Flow coupling ansbyss L
Graveymizz
Gxo0 | ey | e
Resut file name Computstional condntions
Time erement = |
Cairziaton rumber
Geraphic cutput mterval {24
Calculation coritrol fie £ Particia aca i
| A
Maairnisgs Den particle numibar =
oo | Export
< y b 5
Particle add F w7 w7 A% St A OEEAE T BUE A

Fruot T HEEEEN]

ElREtaE

Copyright© 2010 Hyper Advanced Simulation Laborgt6o., Ltd. All Rights Reserved

16

wAS!
Hyper Advanced
Simulation Laboratory



2) B ER A B/ A R — i RE

o Tsubu2 Simulator GUI Ver.1.0.0 = O %

2'1) CAD 1lE)5‘ZSTL77’f)L [ File | Option -Ta-al Exit
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Particle mesh file import Pre processing control for DEM model
Dem model import @® DEM model (O Tetrahedral mass spring medel
FEMAP neutral file import DEM information
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STL(ascil) file import

3 D—CAD ! ! | = = Dem particle number ® Sphere
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1 . Center coordinate (mm)
Wall file export xc
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-

e [
Radius (mm)
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Undo Generate

U
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® St file export I ; [eo ] s ] o8 ] )
Owa
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BlkMo. Type Ao T e T TS B
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.S M.,
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T
2
H
4
H

e,
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T NGEIAE

Trput Parameters
Element Type

Self-viping sorew -

® Normal O Reverse
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Tip number __2 Zpositon  [@D |
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s 1 H1 510 o1 285
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Phase connection - 29
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Top | Close
Add
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i Tsubu2 Simulator GUI Yer1.0.0 - o X
File Opbon Toel Exit
-'J.gm.ggir,g Anilysis  Post processing = < sipeas
::::::::::::::::: 5*?@%&?*?5“ :E'?VT
‘ Analysis model - s
@ peEM () Tetrahedral Mass-Spring (0 Jeffery(Lagrangian) ) Jeffery(Euterian) ) Flowr tracer «— iKY 9 e ]%*R

SSS,TSS,FS3D,

& 3 & iz w v
: JEIRTZRERI B R AR SSS,TSS,FS3D,
Tetrahedral mass spring o, - o~ g /AR B R AR Multi purpose
. JefferyBlEx¥g F A DB R fiZ #T
Jeffery(Lagrangian) (Lagrangiart&{@) o e e
—+= 71 ) ) ’
Jeffery(Eulerian) Jeﬁerﬁ(léﬁ:ﬂ@f{)%ﬂ PR Flat simulator,
% & , Spiral simulator
PEK D P FEEN R AT
Flow tracer (4 H )
SSS: Single Screw Simulator
TSS : Twin Screw Simulator
FS3D : Flow Simulator 3D
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File information

wall informatien file

Model information file

select +—— BHEIERETILI7AIL

Molding condition file

] e emmE@IEEs

[ Flow coupling analysis

~

Flow Tetra
Multi Profile Simulator

Twin Screw Simulator
Flat Simulator
Spiral Simulater

Single Screw Simulator

New

Select

e

| st «—— BRI TI7AIL(STLI7A L)

BRI RE R AL E R AR
(Stokes’law# F| AL 1=55:E fk)

FS3DDEE.
2
X, dx,
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EE

li’hi ﬁ (5£ *&jﬁ rﬁ]) Normal spring constant N/m
limiﬁ (3E$E A [m)) shear spring constant N/m

LR ERLY
BIEEIR R

ENMEE

DEM particle information

Density kg/m3 1.0E+03

8.0E+08
2.3E+08

Static friction coefficient

Dynamic friction coefficient

Damping censtant kg/s 1.0E+05
Gravity m/s2
Gx[o.o | G\{-Q.S } Gzlﬂ.ﬂ |

Constant viscosity :

[ Spring breakage calculation +——

Breakage criteria

@ Constant viscosity
SS Result informatin

Viscosity Pa « s
Shear rate 1/s H*EE(‘:U?:J‘)‘-EE

Time acceleration

TMSETILESED

Mass spring constant N/m 3
< ERER

Spring breakage

TR T

T 288)

.\ DFE)
SHUSRINR) (S

—EHEEVT HEE

FHALETSMET L OB /A R AT

SS Result information

: SSS,TSSOHEE. VT HERE

&5 % FI AL -TSMET )L OB [/ AR AT

Auto FxuIRud A% A
Frystd HEHEE | Ar=003 F
%A% BBETE m
E‘f'gﬂé—fﬁiﬁ % ?;n"::r:::rl:):d o 1.0E-05 L Auto  Particle add information
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o5 Tsubu2 Simulator GUI Ver.1.0.0
File Option
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- RTRERBMpI7AILHE A
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A
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ADEM result file name

Bmp file outputF =y IRy I REF Ty
ETBEEETAHILE —HNIZIHEE
IEEREBMpI7 M LR TRE

Node number: 13022 Import |

2aa.partinfd | [ import

Particle number : 1520
Simulation cycle: 30000
Simulation time:  7.498786

File output number: 200

Draw cantrel
Bmp file output Thread.Sleep time (msec)

Bmp file name

owputimersl [ | [“a |

Particle plot Surface plot Element plot

Brmp file folder name:

8mp file number: ‘E
' ==
=
[Py |
Ti i = 3
imer interval El —
Cyelic = .
[ Time information  L_Re-PIaY |
| Avis plot
!—. 2 lill s ‘ Element plot
[ [0z [ vz | [ isometric |
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Test samples

Feed simulation for a single screw extruder

Time : 68 sec

RS A IR ST RSN 5L VBRI TR R,

-Darnell & MolE{&#ZEETILTIE. BADESEZ—EEDETE
BTN, ERITHSREROBEREICHMNELD,

VT HEE(RAESFAOEENR) 2ERICREII0ETHOE,

[
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Feed simulation for a corotating self wipe twin screvwreder

Time:22.25 sec | > Transport direction

" Upperside view

Lowerside view

2B R DY) A IR FEEIE SN 5 WO BRI R

"RIEFRETEH. EHOEZELZZIT 5. ERRAIOFEHIRELEL,

- RERITE., BMEEHICRLYEDBARE,

FREBY. Z—Tao T PFERLEEIT. REENEL FEREELRS
7Y ERMEESNARFAREILSN TS,

[
Copyright© 2010 Hyper Advanced Simulation LaborgtGo., Ltd. All Rights Reserved MS[

24 Hyper Advanced
Simulation Laboratory



Breakage simulation for a spherical shape filler sceus simple shear flow

y = VY BERAOKA R

=0: BB R DY RE

Filler diameter : 6 mm
Strain rate J/: 50 /sec
Particle diameter : 0.5 mm
Fluid viscosityn : 100 Pas

» X

'.’. Mm\w«ﬁ
*r"v%\!##-!«i 4

~'3-}'-'{}?f
e * . o

Breakage criteria: 1.5

[
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Mass Spring Constant : 100 N/m

Time : 0.2816508 sec
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Mass Spring Constant : 10 N/m

Time : 0.2816508 sec
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Mass Spring Constant : 2 N/m

Time: 04224763 sec
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Orientation simulation fodeffery’s ellipsoidal model
In viscous shear & elongational flow
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Aspect ratio :
a/b/c:2.5/3/2.5
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Aspect ratio :
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Aspect ratio :
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Deformation & breakage simulation for a spherical hfipger
in viscous shear & elongational flow

Time : 0.06483199 i
ime sec Time :0.2007298 sec

Time : 0.09974152 sec

Time :0.1209366 sec
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Filler diameter : 6 mm
Particle diameter : 0.5 mm

Fluid viscosity n : 100 Pa=s = T"%age gm,., 020 o
Mass Spring Constant : 10 N/m

Breakage criteria: 1.5 . FS3D(Multiprofile simulator)
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Time: 0.01097157 sec
Time : 0.04887336 sec Time :0.07729971 sec

Time: 0.02792764 sec
Time: 0.03490955sec  Time : 0.04039533 sec
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Single simulator, Twin screw simulator
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Flat simulator, Spiral simulator
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