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tempinlet RAEE (°C)
pprescribedinlet MRAOREE S (MPa)
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Test sample bt FERICIEE—R7DEEGHE (H

5 B FREE)

g Df Explicit D_f _ U'Vfl _ —K‘fH )
F — _Kf, «=0.05 Iteration :20 Dt
[ Implicit Df ; 1 z
lteration :1 1y, usVf' =—xf = (k+uV)f =0
- R %
0, :10kg/h o
f(O) 1 head* a
KO T—RREAT 154
Case Screw rotation speed [rpm]
1 100
200
3 400
4 Df )
.. - _ ’V / — [-1\2
Df , Explicit 5, =¥ f==x(f)
e K= D 2
Dt Implicit =L —yVf! = —K‘(fl) — (ch"l +u-V)f’ ~0
N o y,
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Flow direction

1.2
10 ——Casel:100mpm. 2 SDFEM
: t | = Casel-100rpm_ Theory
L]
F 0.8 X ——— Case2-200rpm.2 SDFEM
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=
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O 04
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00
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Theory:  f(¢) = f(t —At)exp(—xAt)
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Suminf [§¥RZFBLI-FREE

A

T

()

TSS output

X —
f(z)=f(O0)exp| —z > | f(9== f(O)(exp(—Kz]+exp( = zjj
u
uave < fast slow
uave = l(ufast +uslow) = 3
2 0.9 [V
i\
K10 T—RRAIT 1M lliv et
0.7 "1 \. ----- Case A
Case ufan Usiow Au Ugve [mm/s] L g A | =GB
8 l \ \-\ — - Cazse C
AT 5 2 = ms [
N
B 9 3 6 6 = NN
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c 11 1 10 . T
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exp(-kt)
1.000
0.958
0.917
0.875
0.833
0.792
0750
0708
0.667
0.625
0.583
0.542
0.500
0.458
0.417
0.375
0.333
0.292
0.250
0.208
0.167
0.125
0.083

0.042

0.00a

100 rpm 200 rpm 400 rpm
S8 L3R8T R IS AR AT 4% DR BB R ) L 8%
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7 B BFfE] 53 71 (RTD : Residence Time Distribution) D &t &

A

D O T

_f f +Ue Vf 0 2

Dt ot o

Time [sec]
t=t oy

< “ t
g ﬁn(t):ﬁn ]pout (t) — ]fm IO RTD(f)dt
L L
z max —
: JoulD) RTD(t) = - You®)
: oodt
- ‘ [ RTD()dr =1

t=t__ Time [sec] " fo(t )= f.

(t,.)= j:‘““ xRTD(t)dt

min
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f;)ut(t) [']

12 4.0E-02
3 5SE-02
10 3 5E02
3.0E-02

0.8 =
© 2.5E-02

— 100 2
0.6 e — 0E-02

—— 200 pm E
SE-072
0.4 — 400 pm o, LR
1.0E-02

0.2
5.0E-03
0.0 0.0E+00
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160
Time [sec] Time [sec]

B9 Fi DERANL——REFRIFER O LR 10 B2 f(RTD) F Al R D L&
F11 EHREFE T EERE O LLE

300

Case Suminfres.:Vol/Q, [sec] TSS OutputZZt,.RTD(ti)At [sec] CPU time. [sec]

1 65.4 63.6 166
2 55.6 53.7 226
3 50.5 48.6 393

(At :0.5 sec, 300 cycle unsteady analysis)

[/
Copyright© 2010 Hyper Advanced Simulation Laboratory Co., Ltd. All Rights Reserved 23 § 2 M_/j[[

Hyper Advanced
Simulation Laboratory



1.20E-01

20 kg/h':> ——S§(Resav 25 8sec)
100 rpm —KD(8 : 225 Resav:25 8sec)
Full packed e KD : 45" , Resav:23 Tsec)
—ED(f : 90" , Resav:23 fsec)
8.00E-02 i i ~ Suminf Resav:27.1sec
‘_I‘O
O
A
E 6.00E-02
%
4.00E-02
KD(0:45° )
T 200502
CEREER ;
0.00E+00
KD(6:90 ° ) Y W o
Time [sec]
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Application sample : Z#zx2y21RIZE 1+ 2BERIEMICEZR)TOELY D5 R IGHER

4 ™
g JnELy A Ry7aELY
Propylene Polypropylene
H  CH, H CH, H CH, H CH,
| | | | |
=¢ | | T
| |
H H H H H H H H
- / - )
4 \ A
NIVF Xk
Peroxide
R—0—0—R » 2[R—0-|
O-ONEIERITIEE 2U—S5H)L GHEBEED)
[CENWPTLY :
Free radical
- J
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)= NIVZKBKBRRFDSITIRE

H CH,

H CH,

| |
—C—C —C
1L

H H (\H_l__

_|_

R— O—

=5 T OBLIER

Transfer

Termination

H CH,
|

T
H H

H CH; H CH H CH
| | |
—C—C C—C C—C
T LT T
H H ( /l__I—L H H
+
R—O—H <«
H CH H CH; H CH,
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Free radical reaction kinetic model D-?)
RILAF TR (Peroxide) D i EZE 1L

%:—Kd[l]

RIVAFIRSOHIL (Peroxide radical) DR E 1L

Mzzﬂcd [1]-x [R"]g(n—l)[ﬂ]

I]: RILFAFLREE[mol/m’]

Dt :R”]: SSHILERE [mol/m?]
KUTOELL S5 TGS 1) DREEL P 4% n DR T BEmolm’]
D[P (e Kyt RIVA SR RREE B s
o=k R ](2i;1[3]—(n—1)[&]] 55T 5 R R/ mols]

1) Suwanda, D., Lew, R. and Balke, S. T.: “Reactive extrusion of polypropylene I:
Controlled degradation”, J. Appl. Polym. Sci. , 35(4),1019-1032(1988)

2) Suwanda, D., Lew, R. and Balke, S. T.: “Reactive extrusion of polypropylene II:
Degradation kinetic modeling”, J. Appl. Polym. Sci. , 35(4),1033-1048(1988)

—
[/
Copyright© 2010 Hyper Advanced Simulation Laboratory Co., Ltd. All Rights Reserved M_/j[[
27 Hywer Advanced

Simulation Laboratory



Closure moment method %)
MWD (Molecular Weight Distribution)

i B OE— A2 R moment)[mol/m3]: t M,<M, <M,
0, =) n[R] 5
n=2 9
#1599 F=(Number average molecular weight)[kg/mol]: £
M =m, =L & >
QO log (Molecular weight)
B 5 F 159 F=(Weight average molecular weight)[kg/mol]:
M, =m, g 2
SEH T ( lecul 1 ht)[kg/mol] n:FIANHW
z~+ 1377 F &= (z average molecular wel mol|:
© o Q © s %"*")LL%LLO) n¥=E
M_=m,= /‘I'\'J7Eltl//0)iﬁ‘é‘, JoELy
0, D5 F 8 42 x 10*kg/mol

3) Tzoganakis, C., Vlachopoulos, J. and Hamielec A. E.,” Production of Controlled-Rheology Polypropylene
Resins by Peroxide Promoted Degradation During Extrusion” , Polym. Eng. Sci., 28(3),170-180(1988)

[/
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0-th moment: Q,

LL

D|P i
TSI ENGRTA
4 i=n+l
iD[P"] =K [RO](2i i [P,-]—i(n—l) P j —EAAR:
= 5 S [)= SR B B o]
@ < n:_[;:+B1+P:_-|-m]+[Bt+PS+P6+---]+[125+1’6+137+---]
=Y (i-2)[R]=0-20,
D . n=2
o= [R](0-30,)
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1-st moment: O,

> Dn[l)n] o © 0 0
Y=ok [R][ 230 Y [R]- 2 nn-D[R]
= n=2  i=n+l =2
—Ee:
Zn Z [P,] = Z[I’IPHI +I’an+2 +nPn+3 —|—ooo]
n=2 i=n+l n=2
@4 =[2P, + 2P, + 2P, +2P,os|+[3P, + 3P, + 3B, + 3P ees |+ [4P, + 4P, + 4P, +oee]
Ee) 2 _2 1 1
=Y —[r]=52-50-0
n=2
D
ﬁ — _2Kl |:RO:|Q0
Dt
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2-nd moment: Q,

— K, [R‘)](Zi [B]—(”—l)[%]]

i=n+l

U
SB[k 2% S-S e-nie)

i=n+l
- 7N
inzi P]:i[,ﬂp +n2P+2+n2Pn+3 +...]
! | < AP, +4P, +4P, + 4D+ |+[9P, + 9P, + 9B, + 9P, ees |+ [16P, + 16 P, + 16P, +ovs ]
(n 2)(n— 1)(2n 3. F (=2 n-1)4 (n— 2)j[P]

ii
i[2n ~3n’ +n- 6]

L [R°](—§Q3+§Ql—2goj
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Closure relation®

20,

2 2
0 QO( 0,0, -0} )

O, =

4) Hulburt, H. M. and Katz, S. ”Some Problems in Particle Technology : A Statistical
Mechanical Formulation”, Chem. Eng. Sci. , 19,555-574(1964)

- {/
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Mt
Rt
=

RIVLA T RT3 HIL (Peroxide radical) D iE)

ngo] =2k, [1]-m[R ] -]

=2k, [1]-x R |(Q-Q))
@ Steady state approximation

2 fk, [1]_K1 [ROJ(Q1 _Qo):O
O -0,>1

{/
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PPO LRI OCREZRET HIEFERIGETIL

Copyright© 2010 Hyper Advance

/ RILAF TR (Peroxide)DizEZE 1L

d Simulation Laboratory Co., Ltd. All Rights Reserved

\_

%f] =—«, 1]
E—AVLARER
(28
]
@=§é@@@—Q)

~

f

Initiator efficiency
(0.6~1)

/
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log (Viscosity)

M ESIETS

, Zero shear

%

viscosity - 1 .
o emaranasssusmninae

=
=

log (Shear strain rate)

EDEER

log (Viscosity)

Shear thinning

log (Viscosity)

M

Mw <Mw

w
x

log (Shear strain rate)

Narrow MWD

Broad MWD

>

MWD(Molecular Weight Distribution)
&

42g§/m01

Mw/Mn, Mz/Mw

log (Shear strain rate)

<Mw/Mn, Mz/Mw

Copyright© 2010 Hyper Advanced Simulation Laboratory Co., Ltd. All Rights Reserved
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log 1,

Slope=3.4

]

Slope=1

v

log M,

5) Fox, T. G. and Flory, P. J. ,” Viscosity—Molecular Weight and Viscosity—Temperature
Relationships for Polystyrene and Polyisobutylene “, J. Am. Chem. Soc. ,70,2384-2395(1948)

. {/
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Modified Cross model®

_ Mo
1+C ()"

T
=Bexp| — |,
N p[To]

n

B=kM,
c=k, M A TR A R 220
M, 2D FANEZFIAL - S R5% 2%

BB o3 pRIE D #R AT

6) Fukuoka, T. and Min, K. , “Flow Analysis a Reactive Processing in a Twin Screw
Extruder”, Seikei-Kakou, 7(8),521—528(1995)

- {/
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BEHETIL

Barrel:200°C, HTC(1000W/K/m?)

0..: 10k > YOS oN o oS 24N

- ii!h/'/‘ ™t Phead:3MPa
200°C 100 rpm
u: i EEER
. E RBFEE
12— RRET AR T imE 1R
C: =R B
Thermal condition . W EE A
Case . - Viscous model n: fE R
for chemical model
1 Isothermal (200°C)  Cross u — C, T=200°C
2 Non-isothermal Cross uT =~— C
3 Non-isothermal Modified Cross® u,U
n(y,T,C)
Copyright© 2010 Hyper Advanced Simulation Laboratory Co., Ltd. All Rights Reserved 38 ﬂﬂg[
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o HASL/MaterialfitVers.0.0)

FET 807l

|G¥20207 05 17 MEHASL Materialfit 20 19% Materia |

HREF NI 1%5
| |

BRI 750 Tke/m3]
JBRFEEEL [kerK]

HhngE Lu/m /K2 (cl

Mewtor¥SEE 10000 | [Fa- 5] kel
. D TadmorET LT 4 - RRE
HEEFAOPOES ST T

H37 0wk ko

FEE DTS A—5ERTE

A i EEE

- o X
BT Ul
iyl - ERRE T EI@
AN - HEE  FFTa— PR ET L2 ey b
IEEREHETTIL EF IO MR
|3:Oross v|
l+[29-_Z] i ]
T
T,
””zaem[_ﬁ 273.15} %
EFNNSAH @
CrossEF b @
s Fars 2
BERETH K =
IEHC
BR AR T Pars
Log(Strain rate {1/5])

[100n | #EFoisas [0

Il Bt
BiE BAE 5| O =yl RHIEEEE (0000001 | [ #78AfE Lz -

E 3| B |2

i E i [] FeBmsE Ok
B b TR
BN | Loe(Strain rate (1/5)) ;gg

ffEl | Loe(Wiscozity (Par2h) 230

[ Uniaxial [ Biaxial
[] Planar

=l

|| Trn | |5

e

3 T E R
RE 1y

nEiAiR: WU
FEigEm: 161

HAE | PEE: 0297210855659415

BEToek | | £FNIeok |

11 78—A—T D Cross BT )L T4 vk (Material fit data base, PP_D3)
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ﬁg*ﬁ&1¢ BEETE—AVMRARRIE
N o, 750kg / m’ 3
Q,=—=-= =0.010mol / m
ANEKIFH M, 74400kg / mol
3
p: 750 kg/m’ 0= L _ 5 7150(16‘]%/11; l =1.7857x10*mol / m’
— m, X g/ mo
M, : 74400 kg/mol > 0, - 11,0, _356000kg / mol<1.785710"mol / m’
M., 356000 ke/mol Coom 42x10" kg / mol
_ =1.5136x10" mol / m’
M _ 1176000 kg/mol 0 - M.Q, 1176000kg / molx1.5136x10" mol / m’
P om, 42x107 kg / mol
=4.2381x10" mol / m’
o N oS = 52
RIVAFORFAERIE steEE
FEZa— b RIEFHER:10
[£,]: 1000 ppm=10-* mol/m? L RIERS 4 78
1.49x10° LZERIGETIVRIEFTES: 10
SMRRETEM[s!] k, =1.98<10"¢ p[— : p— ] EZRISETILEFRE: 1.0
. . F+273.15 ETERFRE 1918 sec
Initiator efficiency[-] =10 IntelR Core™ i7-9700
CPU @3.00 GHz

/
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140 225
——Casel:Cross Isothermal
120 — (Case2-Cross. Non-isothermal 220
— —— Case3:-Modified Cross Non-isothermal
n —
= 100 %)
(] —_— 215
(D] "c% 210
g >
[P
o = 205
‘T 40 =
& )
o ~
20 200 —— Casel:Cross.Isothermal
——Case?:Cross.Non-1sothermal
5 ——Case3:Modified Cross Non-isothermal
0 100 200 300 400 500 600 700 1 0 100 200 100 400 500 500 700
Screw length [mm)] Screw length [mm)]
-~ N Y, : : -I:
12 wEREHFRBEROLER 13 BESHTRBROLLR
. Casel,2
Case 3
14 RERSTTABRDLLE
Copyright© 2010 Hyper Advanced Simulation Laboratory Co., Ltd. All Rights Reserved 4 1 ﬂﬂg[
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Pressure Distribution (MPa)

=
f
L]
=t

4313
4.125
3.938
3.750

R ABA LR BRI
15 EARHFRFEREDLLE

B FTmBEEHOFTEERL, HEICIIKREES, HEELEEF—FEL-GES, BELE
LY. LA, RFEGRBEEHOBMESFRANDSAIREIL, #EICIKEFELTZEILT 5. Case3 T
(X, PPODRICHESHEETAEZEIN TSSO, TRl Tldiind E3IMPaDEHLD
L EMNCasel 2&LLBLTEE D180, T2 FEIKEDHEEAILE KT 5. #(Z EFRAEITIE,
BiET AL mBEOENMNET T8, TOLRADORIFTEHEEINILERT 3.

a

B ’ ]
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IEERICERITEROZ YT DOLVCTODREET

TSS:
e Steady analysis systems of partial
sii i e differential equations
o —Casel:Unsteady analysis
o 10 Unsteady analysis of systems of
R= ordinary differential equations
(D) 80
Q d [I ]
= ok (1
.% 60 dt Kd[ ]
S ag -39
& 40 0 =2k, [1 ( 0]
dt o[ O -9
20
0 &:—21‘1@[1]( . )
0 100 200 300 400 500 600 700 d 9-9
1 1
Screw length [mm)] sz 2 1] gQg +§Q1 -20,
TSSETIILDEA R 5T EIR 5375 E] Q-0
(BAMm7657E|, EFRE:40812) 20
Unsteady analysis condition : Qs = 0 Q2 (2Q2Q0 —Qf)
At=0.01s, 12000 cycles =0

Hyper Advanced
Simulation Laboratory
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1.20E-03

1.00E-03

8.00E-04

6.00E-04

4.00E-04

2.00E-04

0.00E+0D

Peroxide concentration [mol/m?]

—Casel-T55

—Casel:Unsteady result

0 100 200 300 400 500

Screw length [mm]

600

700

17857.02

[r—
]
=]
L

|
]
—

1785698

._.
-
o0
h
=
sl
(=3}

1785694

1783692

17856.90

Moment Q, [mol/m?

1785688

—Casel TS5

——Casel:Unsteady result

17856.86

100 200 300 400 500
Screw length [mm]

600

700

Moment Q, [mol/m?]

Moment Q, [mol/m?]

1.25E-02

1.20E-02

1.15E-02

1.10E-02

1.05E-02

1.00E-02

9.50E-03

1.60E+11
1.50E+11
1 40E+11
1.30E+11
1:20E+11
1.10E+11
1.00E+11
9.00E+10
8.00E+10
7.00E+10

Screw length [mm]

——Cazel:-T55 result
—Casel:Unsteady result
0 100 200 300 400 500 600 700
Screw length [mm)]
—Casel-TSS
— Casel:Unsteady result
0 100 200 300 400 500 600 700

16 TSSRATHRRLIEIETEMAFEROEEERITBROLLE
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2 SRR R

TSSEFIALIZEE MR ELRM T | ~ | FEEEFRBEILEMIAEXD
ARADOREFAFERER — | FEFEITIER

LD EESMIZEoNSTEMIL, HERBORIRDEIC ﬁ_l
:TSS; RFEEEPARE, FEBEAtR, IEEEEATHER  At=0.01 s—F

LILERSETILTIE, IRE—AVROFFREEILLALN.
Q, =17857 [mol/m?]

myQ, = mOZn[[)n] =P
n=2

m, :42x107 [kg/mol]
p =750 [kg/m’]

PPN BRI > THEIXZILT 5D, BEIXFREZIELAL:
EEBIERAELTOETIVIEAZR Y

Hyper Advanced
Simulation Laboratory
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||
"’E 1.20E-03
i
g 1.00E-03
|-
S soom04
o p—
—
=
~+~ e
S 6.00B-04
O
=
S 400E-04
S
)
T 2.00E-04
o p—
>
)
S 0.00E+00
a®

1.78580E+04
1.78578E+04
1.78576E+04
1.78574E+04
1.78572E+04
1.78570E+04
1.78568E+04
1.78566E+04
1.78564E+04

Moment Q, [mol/m?]

1.78562E+04
1.78560E-+04

—— (Casel:Cross Isothermal
—— Case?:Cross, Non-1sothermal

—— Case3:Modified Cross, Non-1sothermal

100 200 300 400 500 600 F00
Screw length [mm)]
—— Casel:Cross Isothermal
——Case?:-Cross. Non-1sothermal
— Case3-Modified Cross Non-isothermal
100 200 300 400 500 600 700

Screw length [mm)]

1.22E-02
1.20E-02
cg 1.18E-02
X 1.16E-02
p—
g 1.14E-02
1 12E-02
(=]
¢ 1.10E-02
+ 1.08E-02
% 1.06E-02
& 1.04E-02
= 1.02E02
1.00E-02
9 80E-03

n

1.60E+11

1.50E+11

1.40E+11

1.30E+11

1.20E+11

1.10E+11

1.00E+11

9.00E+10

Moment Q, [mol/m?]

8§ 00E+10

T.00E+10

——Casel:-Cross_Isothermal
—— Case?:Cross Non-isothermal
——Case3-Modified Cross Non-1sothermal

0 100

200 300 400 500 600 700
Screw length [mm]

——Casel-Cross Isothermal
—— Case?:Cross. Non-1sothermal

—— Case3-Modified Cross Non-1sothermal

0 100

200 300 400 500 600 700

Screw length [mm]

K17 RNRUVF XY AFREEFTEE—AV LD FRAEROLEK
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=) 1400000
gﬂ 1200000 — Number average:Mn
o4 —— Weight average Mw
ED 1000000 ——Z average Mz
£ 800000
—
=
= 600000
Q
2
o
= 400000 _\
o
ob 200000
2
< 0 -
0 100 200 300 400 500 600 700
Screw length [mm]
5.00

'T' 4.50 _M\‘-'."T\']-.ﬂ

5 — Mz/Mw

< 400

=

o :

5 350

o,

§ 3.00

2 2.50

2.00
0 100 200 300 400 500 600 700

Screw length [mm]

18 KIFEFHHFEEMWD/NTA—ED FAIFER (Case 3)

. {/
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=
T
[
=
w
o
—
)
vk
ol

=
=
=
=
=
=
—

QA6 667
&o6. 067

833.333
a00.000
%33.333
&00.000
THE.667
F00.000
&00.000
500.000
4333353

400.000

Case?2 : Cross model

Case3 : Modified Cross model

19 HESHFRAEROLLE
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A:0mm B:100 mm C:200 mm D:632 mm

100000

10000

1000

log(n7) [Pa~s]

100 — Avinlet(z=0mm)
—B:=100mm
—C:z=200mm
10 ——D-outlet(z=632mm)
1
0.01 0.1 1 10 100 1000 10000 100000

log(y) [s]
20 RHVa2RERTHOI7O—H—T FAIFER (Case 3,200°C)

" -
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—H FE & JL—F > (Standard feed)

Initialsetforchem® 1 —H FE FH 2B

double precision dio.dlo,glo,q?o.g30,dnl]l «——  HIL—FURATHRITLHIZHDOEETE

c+ llser define variable number
e o T B o o T S S T o B B o = S IS

e o B s o B e e

C Uzser defirne Initial/Boundary condition set
e B

dio=1.0d-03

C 0o=1.0081d-02 - _
c Number of chemical species 31321.?85?d+04 1t%LBiﬁ3n+%§09%U§ﬁﬁE
c chemcrunbe =4 ﬁ#*ﬁﬂ%t#é@um q20f1 D136d+] T (RF1E) R E
] T smEkoN giggﬁ.SE?%E*(E.U*qﬁa*qﬂo-q1o**?.ﬂ]fq1ofqﬂo
C Mumber of chemical variable '
C h 1)="P id les/ke)’
chemnunber=6 ———— wmmmERon=c [ Jonrane(le:.eroite tnejes/ke)
C , chemcrame(3)="01 (moles/m3)’
cC Mumber of common varialble chemcrama(41="02 (moles/m3)
Z 7 \ox I
commonvnumber=2 “—— OFEVEHOH ~chenvrane(1)="03 (moles/3)’ l!"tHILE BD
c
s L o e 1 e B S B B Eﬁzmxggnggg HE Etgﬁmgg
chemvrame(4)="Mz (ka/m3)’
chemvrame (5 )= MaMn (=)

—chemvname(5)="MzMw ()

dmn=dm0*q1 o/ qlo
dmw=dm(*gZ0 /gl o
dmz=dm(*g30/9?0

FRRFHFFEDNHERE

commonyea (1) =dmw
commoryvear (2 ) =dmz dmw

Viscalt AT 5L TEE

Copyright© 2010 Hyper Advanced Simulation Laboratory Co., Ltd. All Rights Reserved
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do ie=1,relem(1)

chemci], ie)=dio
chemc(2, ie)=dlo
chemc(3, iel=qlo
chemc(4,ie)=alo  (LPBEREHOWHRE

chempar(l, ie)=g30
chempar(?, ie)=dmn
chempar(3, ie)=dmw
chempar(d, ie)=dnz
chempar(h, ie)=chempar(3, ie)/chempari(?, ie) C
chempar(B, ie)=chempar(d, ie)/chempar(3, ie) do ii=1,iinletnodenum
end do chemcn(l,ii)=dio
c chemcn(2, i1 )=alo R A O(in=1~iinletnodenum)(Z
chemcn(3,ii)=alo  EEERELZSETE
chemcn(4, ii)=920
do in=1,nrogle(y enddo
chemcnil, in)=dio Chtttttd L
chemcn(?, in)=alo
cEemanﬁ,in%:q%o
chemcn(d, in)=qZo . N _
- i LBH AT RO DNHREE
chemparn(l, in)=ado
chemparn(?, in) =dml*qlo/alo
chemparn(3, in)=dnl*qZo/qlo
chemparn(4, in)=dnl*g3a/q20
chemparn(h, in)=chemparn(3, in)/chemparn(?, in)
chemparn(B, in)=chemparnid, in)/chemparn(3, in)

end do

Hyper Advanced
Simulation Laboratory
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3l Modify Template Tool

Option  Help(H)

OptienForm

Wiewer Window Setting

Wiwer initialize method
® Auto

() Software processine

Calor bar setting

Dizplay
Contour rank
Contaur line width

Rank walue display

Decimal digit 3

Ground setting
[ Axis dizplay

5}

[ Pawer index

[ Ground display

Wiewer back eround
calar
(@) Gradation

() White

N Pimol, Db m

aAVA—ZU 0 BIEDIE#HER .
TFTERANRYIRIZIEZINELLTO

DHTHZEIETE.

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

() Black () Red
() Gray () Green
® SkyBlue ) Blue

Excute
@®cC
Ok

Scaline
®c
Qw

Modeler
B fx
[ Gri

Lin
[ Cu

00 {moles/m3)

52

=T

Y

J1BEE-002

]

J1E0E-002

i

AT73E-002

F

(165E-002

ek

(158E-002

i

(150E-002

s

(143E-002

Pl

J135E-002

s

J1ZEE-002

i

J120E-002

e

JA13E-002

ey

(L05E-002

1.095E-002

1.090E-002

1.083E-002

1.075E-002

1.063E-002

1.060E-002

1.053E-002

1.046E-002

I N3RF-NN?

=£1 PostProcessor

Reszult file name

5

[

(= ==
X

i,

&

G202 0BAZEF 09 o4 M Tw inScrewSimulatar 202 2%cl |

Contour contral panel
Ctput ID

[T

Content

1 Pressure

2Fill ratio

3 Temperature

4 Welocity

b \izcozity

fi Strain rate

T5tress

#Rezidence time
9:Binary concentration
10 Thickness
11:Pellet-zolid radius
12Pellet-zalid temp.
1350lid volume fraction
14:Elongational strain rate
1h5train

1:Layer strain rate

17 olumetric strain rate
& Irrotationalit

(o]

2202 [moles/m3)
2303 (moles/m3)
24:Mn (ke m3)
25:Mw (ke /m3)
26tz (ke m3)
27w Wi (=)

26 Mz Tl (=)

InitialsetfoMn'C‘l—"fb‘
ETEL-RAMEBRHL.

7
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chemfscal DA

subrout ine chemfscal

use dal loc
include "incfil.ing
- double precision dki,actw,dkd, th ¢ S)L— ?/W’Cﬂﬁd’é?"gﬁw) UEE
fc=1.0 Initiator efficiency
ST Ghde T N L
R ek T 2 = HEER
cor E exp(-actv/te - N )
core o |D - TSSHEEFT X RET DR AR
o ie=l.nelem D
) testeme(ie, DTS 15 | LA F SR REEEMOFHE chemf (ic,ie) + — | f (ic,ie) = chems(ic,ie)
- Sxplactvte tempe(ie,1): B FRieDRE Dt
C FPercxide implicit difference
c
henf (1, ie)=dkd D|I
chens (1, 1)70.0 } « ol1] ]:—/c [I]=] « +— [1]=0
. Di d d
th=2 . 0xf ckcedchenc (1, ie)
g Momert al,al.a? explicit difference
c
O pJ 5" KN
¢ ghemf (2,1e)=0.0 gé&ﬂm%{%
chems(2, ie)=thklchemc (3, ie) -3, D¥chenc(2, ie)) DQ Q1 3Qo )
- - < =21x,[1
& Flchemc(3, ie)-chemc(Z, ie)] < LY [ ] []] :chemc(l,ie)
Hhent (3, 1)0.0 b Q-G heme(2, i
Chem » e )=l .
chems(3, ie)=-2. 0%th¥chemc (2, ie) DO, [0) Oy : cheme(2,i¢)
& Flchemc(3, ie)-chemc(Z, ie)] — —=l=2fk, [ ] 0 Q, :chemc(3,ie)
© Benitai00.0 b Q-G h
chemf (4, ie)=0. . ;
chems(4, ie)=th*(-chempar(1, ie) /3.0 lQ IQ ~20 0, : cheme(4,ie)
& +chemc(3, ie)/3.0-2. 0kchemc(2, ie)) DO, 3 3t 3 =1 0
2 /chemc(3, ie)-chemc(2, ie)) «— —=2fk, [[]
s Q1_Q0
end do
c
returm
stop
end

Hyper Advanced
Simulation Laboratory
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chemvariable D N &

subrout ine chemvariable

use dalloc

include "inctil.inc’
double precision dlo,alo, q2o,dnl <

JRELY D5 F=:4.2D-02 kg/m?

a3o=2 . (kqZox (2. Dkglokglo-glokx? . 0) /gl o/glo«————— Closure relation

chempar(h, ie)=chempar(3, ie)/chempar(2, ie)
chempar(B, ie)=chempar(d, ie)/chempar(3, ie)

c
dm0=4.20-02 <
c
do ie=1,nelem(1)
c
allo=chemc(2, ie)
alo=chemc(3, ie)
qZo=chemc(d, ie)
c
C Closure relation
c
c
chempar(l, ie)=g3o
chempar(Z, ie)=dnl*alo/dlo
chempar(3, ie)=dnl*c?o0/qlo
chemparid, ie)=dmnl*q3o 920
c
end do
c
returm
stop
end

LIL—FUATHRIIERDOEE

nw

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

Chempar(1,1e) : Q;
Chempar(2,ie) : 8FEH DT F=EM,
Chempar(3,ie) : EE F 155 \?EMW
Chempar(4,ie) : ZE¥ D FEM,
Chempar(5,ie) : M,/M,
Chempar(6,ic) : M,/M,,

. =)

HASH
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nonnew : JEZa1—FUHAIEES

viscaldD A ?é‘. 1:Newtonian
2:Power law
C . -
crxk (B Cross Model iézfri);iynomlal
if (ronnew. eq.B) 5:Carreau Yasuda
C 6:Cross
etal=hcoef *exp(t ref /Ttenhi+273.10) ) ¢—— ﬂo=anP(T+2;3.15)
C . o= 4
C Molecular weight averaze etal shift proposed by Fukucka & Min a—»bcoef(Mate.rlal ﬁt{,l_j} ),
o T,—tref (Material fit /X5 A—%),
etal=(chempar(3, ie)/commormpar (1) 1*x3, Tetal \ T—temhi: EZRieDEBiDEE
C
g MO shift of shear thinning 7 () = (M ((O))J 7 (0)
de=chempar (B, iel/commonvpar(2)
COrg etafeta[]f": Uﬂetaﬂ*%mmfrcoeﬂW\d M (/M)
] etazetal/ (1. 0+dok (et alxzamm reoef Jxx(1. 0-cn) ) c= M.(0)/ M.(0)
vish(i,ie, ib)=omacketa+(1.0-omac)*vishald
end if 770
C n= - —dn
if (temh(i,ie, ib). le.templower) then 1+dc*exp(’70gammj
vishli,ie,ib)==solidvis rcoef
end if
C

de— R 2 & Bshear thinning EDEILZRIRT H/\574A—4
rcoef : Material fit /X5 A—43

gamm : ERDEBIDVT ARE

vish(i,ie,ib) : EFRieDEiND VT ARE (ib=1)

omgc : FEF/ ST A—%(0.5)

Hyper Advanced
Simulation Laboratory
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Fundamental sample : A—HY E &Y A 70— EEHT

FEEE1000Pa~s,10kg/h,30°CH EH#IZH AR To—R O 1M SR ES500Paxs, Skg/h,
200°COEIM1EH AR To—FO2h L5 E250Paxs, Skg/h, 200°CD &I 2% B R
HIETOMITETILEBELT, A—FEE VAT —FEMEREDERAEIC

DLTHEESRLET.
Viscosity(Par 5)
= . = . 1000.000
B B2 o
500 Pa-s 250 Pa-s 954,542
931.812
5 kg/h 5 kg/h
0 © 836.354
200°C 200°C o
540895
818.166
I*Z : 795,437
1000 Pa-s 772703
743,979
10 kg/h 727,249
704.520
3 O OC 651791
659.062
636,332
£13.603
590.874
568.145
545415
522.636
490,957
477228
454,439
Copyright© 2010 Hyper Advanced Simulation Laboratory Co., Ltd. All Rights Reserved 1 - m 5[
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® ETILERE, Modify /Boundary Condition SetZ T LA D ERL, RyT 7T RIRENDTA
—LTHART4—RICHE T HERERYIRE VI TEIRLET. Sidefeed number (& 155 FNEIZER
FLET. FE, BEICRDEREZRTEER, Condition settRAVEHLET. ETHDRMERTER, 74
—L%EBAL T, File/Mesh file exportF T JLA D &EIRL, AV alGHI7 A )LiwinmshEREFLET.

! HASL/TwinScrewSimulator{Ver.9.0.0)

File Model | Modify | Template Tool Option Help(H)
' T . |
o 2.5D Element Modification '
] PR re
a 2
Boundary Condition Set |’
B8 Boun ~siiditie Sat R — O
Frame Fixed Mode Information
0, 1582, 1 = L/R. Focus Node.1D. Block 1D.
0, 1593, 1
.. [
i
g: }ggg: } Coordinate
0 1889, 1 x ]
0, 1800, 1
22
1o z [ ]
1. 1818, 1
1. 1818, 1
1. 1820, 1
}’ }g%; ’ } Bounday Condition Infor mation
1. 182, 1 Sidefeed number
1. 1624, 1
1, 1825, 1 Mass Fluxtkesh) __5.[|
1, 1E2E, 1 o
Boundary Temperature Set
Reset Boundary Temperature('C)
Boundary Condition Filen Mame
‘ | Save Impaort

- Condition Set
O Mouse pick Left screw plot

@® Box pick Right =crew plot Close

Hyper Advanced
Simulation Laboratory
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@ Binary System Condition Set 27 *=a1—TMulti-Component Set R &L, FH AT+
—FAMNSHGI LRIV OMBMELIREE, BEREEZHEELFT (BRSO BITIHREEDE
{EAEERIFR, TSSVer.8.0.0(2021) B i R i 5 E Page21~2651R)

g

A B2 —FEFEREE RER BBk BT

§ﬁEEﬁ.¢i§!{ Frame Fixed SFinE

REES  SFuE  BREE

0, 1545, 1, 12000 o hdaterial Date
g R 2L
01548, i 1.200 = o
01549, 1, 1.200 FillEs: IR
0, 1550, i 1.200
01551, 1, 1.200 £, IS
01552, 1, 1.200 = 17
0.1553, 1 1.200 Mazs Fluxikesh)
0,1593, 1, 1,200 ey
01594, | 1200 E ] | a#u=
10,1595, 1, 1,200
10,1598, 1, 1,200
0,1597, 1, 1,200
01598, 1, 1,200
01589, i 1,200
0, 1600, 1, 1 v
Boundary Temperature Set
View Plane Boundary Temperature!C)
H HE YE
P IMETF BALE
ol
B B2 — PSFERTE B THER % B ) ERERTE

siemat| 378) [ Frame Fixed  SF(IE

eSS  SHuE B\RERE

01,1545, 1, 12000 A Material Date
G r L il
01,1548, 1 1.200 o e
o] 083 1 T2 TR
01,1550, 1, 1200
01551, 1, 1.200 s s
01,1552, 1 1.200 s iz
g}ggg } }ggg Mass Flux(kesh)
01534, T 1200 i
01,1595, 1, 1.200
01,1546, 1, 1200
01697, 1, 1.200
01,1598, 1 1200
0,1599, 1, 1.200
10,1600, 1, 1200 ¥
Boundary Temperature Set
Wiew Plane Boundary Temperature!C}
' HE e

7 ILFTF Bl
I
HASL
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Q@ HALT1—FEITERZIALELI—YERIL—FODER

Initialsetforchem® 1 —H FE H 2B

e e o

c+ Uzer define wvariable rumber
e = mmr
C

C Wumber of chemical species

- « BNRETIHR

chemcrunber=2

c FREXD#H=2

C Mumber of chemical wvariable

- chemvrumbe r=0 «— (#HWEREXDE=0
S Mumber of common varialble

z commonyrmbe =0 «—— OEVEHD

o e B B L

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

59

Y/
Hyper Advanced
Simulation Laboratory



B B o o o

C User defire Initial/Boundary condition set
S T e T B B B o O B e N

C

multibinary=0 } HREEEDERD T AR IA—FRIFTIL—F &R

. ibinarysw=0 T B=DIZRTZTE0IZEYE
E:Egggg%j 8 } YA T4—FEFREE  BIM JEE ; binary(1) EBIF 2R E ; binary(2)Z 1T vk

C
chemcrame(1)="Side 1 concentration’ N . 8 o i
chemcrame(2)="Side 2 concentration’ } YA I —FRFEREDORIAMLESA ML Vb

C
do ie=1,relem(1)

C
chenc(], ie)=0.0 — YARI—FREOHNHIEZLIH
chemc(2, ie)=0.0

C
end do —/

- —
do ii=1,iinletnodenum
chemen(1, 111=0.0 L BmAOBREADY AR I —FEESEREEEY
chemcn(2, ii)=0.0
end do B

© 4o ic=1. icomponent T BHOBEREEEINEER CORT—RAVINTHART—R
do in=T,rnode(1) EETIILTHRESNTLSIERZFIALTLVET . ibinaryfix(ic,in)
if(ibinaryfix(ic,in).eq.]) then [ ([FE S, BEICDBRIETISTEEKRLET. 755N 1IDEE, B
chenenlic, im=birarvelic) | EicOBREHAEERT B0, ZOH A Bbinaryc(ic) £ HHER
end do Eﬁ:ﬁwﬂ-’r F74—Pf&%giﬁﬁﬂEChemcn(lc,m)(:‘t"yI*L'Cb\f'g_) .
end do

o+
return
stop
end

Copyright© 2010 Hyper Advanced Simulation Laboratory Co., Ltd. All Rights Reserved 60 L~ ’Iﬂ‘;@’% oy
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chemfscal D AR

subrout ine chemtscal

use dal loc
include "incfil.ing’

C
double precision dk(,actv,dkd,th

C
do ie=1,nelem(l)

C . . chemf (1,ie) =0

C zside feed concentration De be chems(Lie)=0

c 1 2 A
chemf (1, ie]=U.U Dt =0, Dt =0 |:> chemf (2,ie) =0
chem=(1,ie)=0.0 .
chemf (2, ie)=0.0 chems(2,ie) =0
chems(2, ie)=0.0

C

C edd TSSOBHT R R ET BB AR
return o D o o
stop chemf (ic,ie)+— | f (ic,ie) = chems(ic,ie)
end Dt

Copyright© 2010 Hyper Advanced Simulation Laboratory Co., Ltd. All Rights Reserved ! Mﬂ‘ﬁl
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viscal DA

CCCCCCCCoCCCCCCCCCCCCCCCooCCCCCCoCCCCCoCCCCC Ol CCCCCC O CCCCCCOCCToC
[ Bina ry componant vis

-t - . . . - - . . X
000100161010 0 £ 105050, 0, 016106, 666 £ 0001010100006 6B B a0 00,0000 0.6 & a0 0 0.0 000 0 Rk DAL, 1b}narysw—_0 é L=7=8, _1‘_‘30mponent_2 D EH
if (ibirnarvaw.ea.1.or. icomponent .ne. ) then < #FRALTCEZR O EESTENEZENELTLNET.
O B 000100666 6. 8 S & 80,000,066 0 S EEE ) . Wi Hr
vismat rix=vish(i,ie, ib) < Vlsmatrlx.Hﬂ*?J'O)*Efi:
volsub=t.0 « volsub: &4 D AFE 5 =

cccccccccccccccccccccccccccccc wssub Bl DORFEREATIE

do ic=1, icomponent
c
corg  volsub=volsubthinarvee(ic, ie)

volsub=volsubt+chemc(ic, ie) 4 
c BIMDEESTEOME

ckkt (1) Mewtonian temperature dependent model
if (rornewsub(ic).eq.1) then

corg  vissubzvissub

COrE & +hinarveelic, ie)*acoefsub(ic)

corg & *exp (-beoefsub(ic)¥(temhi-trefsub(ic)))
vissub=vissub . < Bl DEBEHEBREATHEDINE
) +chemclic, ie)*acoefsublic)

& ¥exp(-booefsub(ic)* (tenhi-trefsublic)))
end if

C
vishii,ie, ib)=vismat rizk(1.0-volsub)+vissh <«———— EHM/EIMEEGRADIE
C
Copyright© 2010 Hyper Advanced Simulation Laboratory Co., Ltd. All Rights Reserved L~ mg[
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Application sample : Z#zx5y21RIZE 1+ 2BRRIEMICEEZR)TOEL Y D5 R GHER
(AR T4 —REHT)

gk Lf-Peroxide EEMPP RV iR A AN IGT 50 B RICETETILET
RICTRT AR I —FEHEDEHED, RIGTAOERIZRIZTEZELFRETLET.

7 —i
BRITETIL
Peroxide 2000 PPM PP
O+ Skg/h 200°C
@ Barrel:200°C, HTC(1000W/K/m?)

Peroxide 0 PPM PP

Q.. : 5kg/h

200°C 100 rpm

Bl PP 2 KSR HTET JL : Peroxide 1000 PPMMPP 10kg/h Z XY iR A O H o E#A

Y AR T4—RPPH R RIS EEATET )L : Peroxide 0 PPMMDPP 5 kg/h X9 i A A SRS,
HARKT4—Ehi5lE, Peroxide 2000 PPMMPP 5 kg/h ZH#E#45

WTF D7 —RERFEIREETIX, 1000 PPM®DPP 10kg/h DR EREGTOER(ZH Y

Hyper Advanced
Simulation Laboratory
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Perozde {moles/m3)

1.200E-003
1.150E-003
1.100E-003
1.050E-003
1.000E-003
9.500E-004

9.000E-004

8.500E-004

3.000E-004
Standard feed 7.500E-004
7.000E-004
A.500E-004
6.000E-004
5.500E-004
5.000E-004
4.500E-004

4.000E-004

3.500E-004
3.000E-004
2.500E-004

Slde feed 2.000E-004

1.500E-004

21 PCI'OXidC}~ r_/\ﬁ%/ I]!f‘t%@ttiﬁ 1.000E-004

5.000E-005

0.000E+000

’ ]
Copyright© 2010 Hyper Advanced Simulation Laboratory Co., Ltd. All Rights Reserved ' Mg[
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Temperature Distribution(®C)

215.000
217.250
216.500
215,750
215.000
214.250

213.500

_ 212.750
; i : . bk g 212.000
Standard feed 211,250
210,500
209,750
209.000
208.250
207.500
206.750
206.000

205.250

204.500
: N ; 203,750
. . l 203.000
Side feed 202,250
201.500

200.750

%22 RES P RFEROLLER

Copyright© 2010 Hyper Advanced Simulation Laboratory Co., Ltd. All Rights Reserved mgl
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Wiscosity({Pa- s)

600.000
578.333
556.667
535.000
513.333
491667
470.000

448.333

426,667
Standard feed 405.000
383.333
361.667
340.000
318.333
296,667
275,000
251,313

231.667

210.000
138,333
Side feed 166.667
145.000
123.333

23 #EES M P ARROLEE 101 66

20.000
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1.20E-03

1.00E-03

8.00E-04

6.00E-04

4.00E-04

2.00E-04

0.00E+00

Peroxide concentration [mol/m?]

17857.02

cn, 17857.00

1785698

1785696

17856.94

Moment Q, [mol/m?

1785692

17856 90

1 25E-02

— Standard feed
— Side feed

1 20E-02

1.15E-02

1.10E-02

1.05E-02

1.00E-02

Moment Q, [mol/m?]

9 50E-03

100 200 300 400 500
Screw length [mm]

600 700

1.60E+11

1.50E+11

— Standard feed
— Side feed

1.40E+11
1.30E+11
1.20E+11
1.10E+11
1.00E+11
9.00E+10

Moment Q, [mol/m?]

8.00E+10

7.00E+10

100 200 300 400 500
Screw length [mm]

600 700

— Standard feed
— Side feed

100 200 300 400 500 600 700
Screw length [mm]
— Standard feed
—Side feed
100 200 300 400 500 600 700

Screw length [mm]

[X]24 Standard feed &Side feed SEATHER D LLER

Copyright© 2010 Hyper Advanced Simulation Laboratory Co., Ltd. All Rights Reserved
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1400000

1200000 |
on 1000000

800000
600000

400000

200000

Weight average molecular weight [kg/mol]

— Standard feed
—S1de feed

0 100 200 300

400 500

Screw length [mm]

H25 EEFHRFETRARROLR

Copyright© 2010 Hyper Advanced Simulation Laboratory Co., Ltd. All Rights Reserved
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—HEEIL—F 2 (Side feed)

Initialsetforchem® RN &

B o e s o SO A

C User define Initial /Boundary condition set
-++++++++++++
dio=1.0d-03
qlo=1.00814-02
qlo=1.78074+04
g20=1.5136d+11
qdo=2 . DkqZok(Z . DkqZokglo-glotkZ . 0) /gl olqlo
dm0=4.20-02
C
chemcname(1)="Peroxide (mo|es/m3)’
chemcname(2)="00 (moles/m3)
chemcname(3)="01 (moles/m3)’
chemcname(4)="02 (moles/m3)’
e
chemvname(1)="03 (moles/m3)’
chemvname(?):,Mn (legs/m3)
chemvname(3) ="My (ke/m3)’
chemvname(d ="Mz (kgme)
chemvname(5)="MaMn (=)
chemvname(6)="MzMw (-}’
C

Standard feed

s e o o S

C Uzser defire Initial/Boundary condition set
I o T T B B S B R E R
dio=1.0d-03

qllo=1.00814-02

qlo=1.7857d+04

a2o=1.9136cH+11

qdo=2  DxgZok (2, MkqZoxglo-qloxk2 .0 /gl o/alo
dml=4 . 20-02

c ZHEGEM) RT—RAVE
c
mult ibinary=0 WEEEREEZDERD AR T —F@BFTIIL—F>
ibinarvsw=0 FENZTDEHIZEITSTEZEYE
c
binarvc(1)=2 Oxdio BREE:
binarve(2)=dlo Peroxide ; binary(1)
E naryc Eﬁ% fq;o QO;binaryc(2),Q1:binaryc(3),Q2;binary(4)
c INATYCLa /-0 Peroxide & Standard feed MD2{ZIZEHTE
icomponent =4 €«——  Peroxide, Q0.Q1,Q2,Q4M4 %
C
c
chemcrame(1)="Peroxide (moles/m3)’
chemcrame(2)="00 (moles/m3)°
chemcname(3)="01 (moles/m3)°
chemename(4)="02 (moles/m3)’
c

chemvrame(1)="03 (moles/m3)°
chemvname(2)="Mn (ke /m3)’
chemvname(S)::Mw (kgHmSJZ
chemvname(4):,Mz (kgfmSE
chemvrame(5) =" MaMn ()
chemvname(6)="MzMw (-)’

Side feed

Copyright© 2010 Hyper Advanced Simulation Laboratory Co., Ltd. All Rights Reserved
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do ii=1,iinletnoderum

chemcn(l,ii)=dino

chemcn(2, ii)=dla

chemcn(3, ii)=qalo

chemcn(4, ii)=¢f0

end do
C+++++++++++++++++++++++++++++++++++++++++++++++++++

return

stop

end

Standard feed

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

do ii=1,iinletnodenum
chemen(l,ii)=0.0<
chemcn(2, i) =gla
chemcn(3, i) =alo
chemcn(d, i) =020
end do

do in=1,nnode(1)
iflibinarvfix(l,in).ea.1) then «——
chemcn(1, in)=hinarvc(l)
chemcn(?, in)=hinarvc(2)
chemcn(3, in) =hinarvc(3)
chemen(d, ind=binarvc(d)
ibirarvt ix(2,in)=1
ibirarvt ix(3,in)=1
ibirarvf ix(4,in)=1

else

A O DPeroxide IBEREE
EORESE 0

A 1DY AR T74—ROIZL
BEYHH RInTIL,
ibinaryfix(1,in)=1

— YA TO4—FOD
Peroxide,Q0,Q1,Q2M1F
REEZHRTE

\ HART74—RADQ0,01,Q2

S : L BRIST#IZHRTE BR
ibiraryf ix(2,in)=0 ZZ-E .
ibiraryfix(3,in)=0 REMRRINEHE
ibinaryf ix(4,inj=0 AR —FOLUSNDERD
end if ST #0FRE : RAOQEH AR

.:+++++§Tf+f2++++++++++++++++++++++++++++++-g+££;—(%§dr§§ l(')\it (’22 (Hi 5
return J#’Eﬂi#ﬂ’ﬁ’ ’ !
stop =
end

Side feed
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tempcall D AR

g'j: —_ -~
gex?f !OwratEin|et ) - aev=t |lrwrate inlet ﬂEZT I\}/I\
!H!E!narysw.eq.}) qu?fc |Uxa§§(%ﬁ) iflibirarvsw.eq.1.or. icomponent .ne.0) gex=f luxavz(iz)
IR e e en if ((ibirarysw.eq.].or. icomporent.ne.0).and. it.2e.2) then
b 'IZ:U A FII’:HET-U.U_
clﬂo | ?Zgﬁigps, mtope clib inaryset =0
do ii=1.2 o |e—m’g9ps,ntope
inzentab(ii,ie, 1) d0_||—1,2” .
if Ciboundt Cin, 1) .re. 0] then !n—gntabﬁ s e, 1)
tinlet=teme(in, 1) if (iboundt (in,1).re.0) then
ibinaryset=1 tinlet=templin,1)
end if ibinaryset=1
end do end if
end do end do
if(ibinarvset .eq.1) then end do
aex=T luxavz(iz+1) iflibinaryvset .eq. 1) then
gsidefeed=f luxavz({iz+1)-f luxavz(iz) aex=f luxavz (iz+1)
~end if asidefeed=f luxavz(iz+1) - luxavz(iz)
end if end if
end if
REXEEEZFDERD AR T —RETIL—F o= 8EHNIZT
A1z (Zibinarysw=0&LTL\SAY, AR 70— OMSHELS
SNSEERAEDER RNREEE T H1-8Zicomponent
OIS, THEHEZERABRESNTLDISEIZIE, Bxtik
NRDEEREANTHLOERE
Initialsetforchem & tempcall AV DA—HF EZIL—F
— S =iy <oy
(&, Standard feed ERFR. A—HEHFRIL—F 2 TEEA
A ~ S sz
RERZ R 8D EBRIX, 20%&
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A—YEBRIL—TFUDIAAE

) ARSI TNVSY—RO—FZAEREICETET.

2) Fortran complier Z#| AL T, 17774 JLmultiprofilesimulator.exe E .

3) BT 77 4 JLmultiprofilesimulator.exe Z¥bin¥x86¥SystemZ# /LA —[ZOE—.
4) GUIZFRLLER [+ 5 1=Call user’s routine FT Y IRV IR EF v IIRRELT 5.
5) RERBYDFEIZH-TITOT S LEET.

a3l TwinScrewSimulator Templats =N ENES

Screw Modeling  Thermal Boundary Gondition  Analygis  Uzer define madel  Melting /Morophology model  Eing * ¥
Call user's routine < Fry KELETHEA—YERIL—FoF0—)L

Couple with thermal flow «—————— FyJRRE  BRBBTEOER (FEZ1— O REFEEICO—IL)
EFTVIIRE - BB EIEER BRI RICI—IL)

Calculation parameter

S " < 1—FHEELISET IR RIS S e
DREWREFTRERZ (BREDOGEIE1T)
Relaxation parameter 1 < REINEHEDEIH
Matrix solver iteration number 20000 < HMEILARERDOREETRN) VIR ILIN—
_ (Gauss-Seideli&) DI K REETEE %
Matrix solver convergence 1E-06 — ﬁﬁfﬁVF'J YHRIILIN—D RIS ER T
Time increment 0.2 v\ E#fEe HAx—BH <e—> RIEFTERT

RTDE EDOBESERIA*) B
(*) HATIRRETIE, Call user’s routine ZF Ty 7IKEEL T DL, p. 22D iF B HFE (RTD) ST EMNEEINFET .

. i (
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Q 1 — B AR

(1) FEHFT D) RI—EEE

(2) PR DUNFARNRFEFE I 7 A JLH B (.calinf)
(3) BEANH/BAREFTORE/NSA—2EN
(4) Option Form DEZTE/\NTA—2RTF

{/
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(1) FRAT DY) R 32— ke BEOBNEIE | s |

v
AEEZFAT AL, REIREAEIL—TERTHD BEIEHEDERTE
BRITHERZBAATAZLET StEHBOEREEZXKS >
ZEMNTEET. -
HAEIS D E
I 7 qlﬁ v
)RZ— R FEIE tﬁ R, VFHEEDETE
ZHTEALA = v
& ﬁf* 5 ) & HAREDHE
7 = @, +
AT f DBGE 2 NS TEREDHE
PR EE v A v
R A— A O B TR B ARAT 45 55 A 1. D IIdl me——
" n . v
MR E R EE i AT T2 ME SRS S R
HIELT, | 7
— AT e n
o A (A TR B, | @
7 BHBAEAT, ; Srihe y
e R — YR E—h D BT B ARAT S5 R H S
AR AT a Mt BABIB LT [ 0/ 55 A—STHEATEE. ;
v . R BRA T a#EE BRENS L 3haT
fEMTHERH A (twinres 18E) 7
v BATERIN (twinres E)
| mireT :

FRITHIR T

[/
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(1) FRHT D) RA— I EE

I FIE
(BRIEESR)

0. TSS Ver.9.0.0 TIRE (fEkBY) DEENZERLET .

= YRAI—rAORRERITIERETHICENEH

TSS Ver.9.0.0 Analysis® 7 #)HAEE

el TwinScrewSimulatar Templats

===

Screw Modeling  Thermal Boundary Condition  Analysis  Ghemical Reaction  Melting /Morophology model  Bin 4 | *

Calculation Control Information File Name

BETEHETI7A)IL4E recalc XHE hEIns.

(D RAI—FEMDEHERTETTE)
1. Analysis 27 T BIZE%E S417= RecalculationdE D
[ Recalculate [ZFTzvIF ANS.

= Select RAZET1)wTL, 0. TRETEHD
BRI T 74 )L tscal Z3EIRT 5.

Recalculation / Set Original Calculation Control Parameters
Recalculate | |

Select

| | import

Material Property Information File Name

| | [ mport || select || New

Medel Information File Name

| | select

[ Thickness information set
[ Use both information

Calculation Control Parameters
Thermal-Flow Calculation Control Parameters

@ sStatic (O Dynamic
Non-Newtonian Iteration Number
Layer Division Number

Temperature SOR iteration number |1 @ 2.5DFEM O 1D FDM

Intermeshing correction
Optional information

(@ Shear Cutoff () Stress cutoff

Shear cutoff{1/s) 1.0E+10 No-flow temperature (C) |100
No-flow viscosity(Pa - s) 1000 Viscous heating power ratio ’:I

Inlet Boundary Condition Outlet Boundary Condition
(® Pressure fixed () Mass Flux fixed

Inlet Pressure(MPa m :
( ) - (O Un-fill analysis
Inlet Temperature(C) 30.0 Outlet Pressure(MPa)

Boundary layer number

Molding Condition

Screw Rotational Number(RPM)  |100.0

Result File Name  |ResFileName |

Recalculation
[] Recalculate

Save Execute

Copyright© 2010 Hyper Advanced Simulation Laboratory Co., Ltd. All Rights Reserved
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2.

(1) FRHT D) RA— I EE
FIFAFIIE

FlE1. THRETEET7AIL(tsca)ZFd
DRTEHABINEEINTT.

Ayl ZET7AIL

. RE—ME TRHRONLEBHTIER I 74 )L %A (twinres, etc.)

# 5 8 TRIFET S5 E (L, Result File Name*&ﬁk'&ﬁéht
TTDHAIEERELET.
(ZEELLGWNGEIXEEZTRESINET)

JREA—MMEMTHRONIBNEHI7AMILE( tscal)’é
4. DEMTERI7MIVALRILIZTHIEE (HELH) (2T,
Calculation Control Information File Name## A ®D
Copyih R #9) w09 5L, FIE3. THRELE=ARIN
RENFET.

TSS Ver.9.0.0 Analysis®7 / YRA— BRI EHI7A )l«ar.,u&

I-:IIEIHS?I

Screw Modeling  Thermal Boundary Gondition  Analysis Chemical Reaction  Melting /Morophology model  Bin 4 (%

Calculation Centrol Information File Name

»
P>

Material Property Information File Name

| DefaultMaterial

Maodel Information File Name

| testpp

4,

| Copy Import

| | mport || select New
| Select |

Calculation Control Parameters

Non-Newtonian Iteration Number
Layer Division Number
Temperature SOR iteration number |19

Optional information

@ Shear Cutoff Stress cutoff

Shear cutoff(1/s)

Inlet Boundary Condition

Inlet Pressure(MPa)

9
Inlet Temperature(T) 30

Unfill Analysis Condition

SOR iteration number |1000

[] Result display considered with unfill

1E+10 No-flow temperature (C)
No-flow viscosity(Pa - s) [1000 Viscous heating power ratio |1

Thickness infermation set
Use both information

Thermal-Flow Calculation Control Parameters

T—
1
10

@ 2.5D FEM 1D FDM

Intermeshing correction

Outlet Boundary Condition
Pressure fixed

@ Un-fill analysis

Mass Flux fixed
Old version algerhithm
New version algorithm

Cutlet Pressure(MPa)
Output(kg/h) 0
Boundary layer number
Molding Condition

Screw Rotational Mumber(RPM) 100

4.| Result File Name |testpp_v9

Recalculation / Set Original Calculation Control Parameters

Recalculate |testpp_v‘9

| [[select

Execute
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(1) FRHT D) RA— I EE

FIHFIE
JAS—MERTDBMELGLFBEEEREZTVET.

(ZERIREGIEE]

Do — b REFHERB(TEVLZWMEEITEMETE)

R AT A REDETE/NTA—S
- Melting/Morphology model % 7'

Fiber attrition model parameter

[ Fiber attrition medel calculation Dimension less parameters

O Explicit @ Implicit cb

- Binary System Condition Set Z 7' ... vomoer s

- Formnlg model 9 7 itz iength ¢
“ Diameter __ Computaticnal parameters

- Surface renewal model 27 oung's moduls Reloation cosfcent

Fiber number Calculation number

Segment number

[(ZEEARAIaeRIEH]
M ET—42(pro), Ay aETILT—4 (twinmsh)
- a—FOBREREHEIL—TICEEERT H/\5A—4

- Analysis? 7 CHHAE A (IRE) IZH->TWHIEH
- Thermal Boundary Condition (EAR5R &)

-DynamicfE#TIE) RF—MERED M REF SMGYET.

6. FlIBS. CEHLEFER, BEOMHENTERERIZ, Analysis 27
TEEDSaverRA &I )L TRITEHI7AMILERTEL,
ExecuteTI':’)"f/’é7U“J7T%>& TTDRITEHET7AILD

R ENFE R (recale) ZFI AL RA—MERTNERINET .

TSS Ver.9.0.0 Analysis?7 / BRI ERS IVEHEEHE

===

Screw Modeling  Thermal Boundary Condition Analysis  Chemical Reaction  Melting /Morophalogy model  Binl 4 '

Calculation Control Information File Name
|testpp_\f9_|ter1[l % Eéﬁr | | Copy Import

Material Property Information File Name

| DefaultMaterial | Import Select New

Madel Information File Name

| testpp | Select

Thickness information set
Use both information

Calculation Control Parameters

Thermal-Flow Calculation Control Parameters
= (@ Static Dynamic
MNon-Mewtonian Iteration Number 10 7> EH ﬂ' Hb

Layer Division Number

Temperature SOR iteration number [1g ® 2.50 FEM 1D FDM

Intermeshing correction
Optional information
(® Shear Cutoff Stress cutoff

Shear cutoff(1/s) 1E+10 Ne-flow temperature (C) 100
No-flow viscosity(Pa - s) |1000 Viscous heating power ratic |1

Inlet Boundary Cendition Qutlet Boundary Cendition

Pressure fixed Mass Flux fixed

Inlet Pressure(MPa) ‘:I @ Un-ill analysis Old versw.n algcrh?thm
MNew version algorithm
Inlet Temperature(T) Outlet Pressure(MPa)

Unfill Analysis Condition Output(kg/h) 0

SOR iteration number |1000 Boundary layer number

Molding Condition

1l

[] Result display considered with unfill Screw Rotational Number(RPM)  |100

Result File Name | testpp_vo_iter10 % E & *E & |

Recalculation / Set Original Calculation Control Parameters
Recalculate |testpp_v9 | Select

| Save | | Execute |

6. BRI SR RTF R ST EIT (EREY)
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(1) T D A2 —rae fRT =4
(A) BEERIT o — R/ R 5l

fAnalysis  Chemical Reaction Melting /Morophology model  Binary System Condition Set Foaming model  Sur| 4

Calculation Centrol Information File Name ) *E;I.Haj__\\_g : HDPE_B3 (Material ﬁt ?_g&_x)
|famo002 | Import . Z?U:L:E_F‘)[/ /fb}b?§20mm, L/D=40 (16001’1’11’1’1)
Material Property Information File Name :> Flow direction

|HDPE B3 | [ 1mport Select New — —

Meodel Information File Name

D40 | | select

[ Thickness information set  w {b)bj&g 2000C Max. (Xa U :LA I:l 30°C)

[] Use both information

Calculation Control Parameters

ThermaI-FIou.v Calculat.ion Control Parameters R . ﬁg *ﬁ%{q: : * ;Eiﬁ ﬁ;q;_l *ﬁ (Un—ﬁll analysis)
MNon-Mewtonian Iteration Number =
HH E 40 kg/h,

Layer Division Number
Temperature SOR iteration number B2 AN D Hj H J:T:jj 1.0 MPa

Intermeshing correction I =
Optional information xg J a @ iﬁﬁ 1001‘p1’n,

® Shear Cutoff () Stress cutoff

Shear cutoff(1/s) 1E+10 No-flow temperature (C)

MNo-flow viscosity(Pa - s) Viscous heating power ratio |1 - j‘j&a)*ﬁ%ﬁ'@ . ﬁhﬂi%ﬁﬁ& &ﬁﬁg *ﬁ(Flber Attrltlon Model)
Inlet Boundary Condition Outlet Boundary Condition

O Pressure fixed O Mass Flux fixed Fiber attrition model parameter : :
Inlet Pressure(MPa) I:I ® Un-fill analysis [1 old versien algorhithm Fiber attrition model calculation Dimension less parameters

[] Mew version algerithm

Explicit Implicit H e 4 B Py PR
Inlet Temperature(C) Outlet Pressure(MPa) © P ® P Cb 0.002 E&&ﬁf‘ﬁl; IZI_jéIkIE
Output(kg/h Fiber infermation 5 T%)I%/ \7)‘—/)7
Unfill Analysis Condition put(ka/h) (Eifﬂﬂli$§ Ii%ﬂﬁ)
55 Oy 25
SOR iteration number Boundary layer number Initial length pm z " ==
Molding Condition Diameter Hm Computational parameters B [l—exp(l— 7)] Sfor 5/2 1,
[] Result display considered with unfill Screw Rotational Number(RPM) | 100 Young's modulus CGPa Relaxation coefficient R
’ P =0 for y<],
Result File Name |famDDD2 | Fiber number Calculation number 5 Agy ﬂ-“
Recalculation y= Mo
[] Recalculate Segment number T E d}
e
. o . 1 /i@
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(1) BT D) A2 —gae AT E 45
(A) IR 7 — R/ RS

OBRRENE T8 R DB ZE (fam0002.twinlog)

k¥ Thermal Flow Calucation End sk

+H+++ Screw Yolume 1560, 355 cC
+H+++ Volumetric flow @ 14.4300164015385 coisec
+++++ bveragzed residence time @ 107.439093926848 sec

+++++ Torgue @ 705, 1663 (M

+r+r+ Power @ 7384566 ()

+++++ bverazed out let pressure 1.000000 (MPa)
+H++ Mverased outlet temperature : 2303488 (degree)
[ total : 1102.8350 sec |

OF ¥k
:> Flow direction

OF 8 T £ (um)
:> Flow direction

N e e
-
[ B e

Weight averaged Fiber length (um)

O T A M 0 N> =0 O v Oy 00N [~ = 0 O v O g 00
O 0 WV Vv MO N O N YO TN = N0 Y VO N O 0N
(=TT = TS T s S T T = N = N = T aa = NS B s BT X I I — I - I - A
(=T o T s T TR = S i L S o SN = S e T B o o B e Y% S = T o B = U s S o |
DQ—-NMMVU’\D[“[‘*OOO\Q—-——NMvVW\DP
O 0 WO g N O X O g N O 0w VM= =

= TS B a T " a T P N S N - s R o T o B o o B o o B o o B o BN o Y o Y ot B ot BN IR
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(1) fRHr DY) RA—gEE fEAT 45
(B) VRA—KEM 4 —R

Thermal Boundary Condition  Analvsis  Chemical Reaction  Melting /Morophology model  Binary System Condil 4 | * |

Calculation Control Information File Name

|fam0004

<} copy | | tmport

Material Property Information File Name

[HOPE B3 | Import Select New

Model Information File Name

D40 | [ select

Thickness information set
Use both information

Calculation Control Parameters
Thermal-Flow Calculation Control Parameters

® Static Dynamic
Non-Newtonian Iteration Number
Layer Division Number
Temperature SOR iteration number ® 2.5D FEM () 1D FDM
Intermeshing correction
_a gy
1l BOAWIEE

Result File Name |fam0004 e |

Recalculation / Set Original Calculation Control Parameters
Recalculate |fam0002 R | | select |

ADHRERER | =

Fiber attrition model parameter

Fiber attrition model calculation Dimension less parameters

O Explicit @® Implicit |Cb ﬁﬁ&?““‘u Cb=0.004
Fiber information 5 0.25 ': EE
Initial length pm 4
Diameter Hm Computational parameters
Young's modulus GPa Relaxation coefficient
Eiber number Calculation number

Segment number

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

ORRENAZHTHE R DL E(fam0004.twinlog)

ik ReCaloulation of Optiomal Analysis Start ek

+H+++ Screw Volume :

#axdk Fiber Mtrition Model impcilt calculation start sk
#4448 Fiber Mtribution Model implicit caloulation end stk

#4440k Recalucat ion Bnd sk

1550.305 [ele

ret Volunetric flom @ 14.4300155639648 ce/sec (A)DRED
+++++ Mveraged residence time @ 107.4386001630506 zec RMER%E
++++ Torque @ 705, 1663 (Min) {F

+++++ Power : 7384 566 (W )

+++++ fveraged outlet pressure : 1.000000 (MPa)

t++++ Mveraged outlet temperature :

2303468 (degree)

|tota|

163.4432 sec|

BRBREHELTERTHILT, stERHEN
1,102 = 163 sec [T 4

OE=F#fiH K (um)

81

7000
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6000

5000
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(2) BT DUNFRAK R HESE T 7 A )L A (.calinf)

AR T, FE=a— U BRI REFTERBED, (1) AV HODHEE (Mass flux, kg/h)
LWL, Q) RVYHADFEHERE (°C) &, BFFERI7AIL4 calinf T7AILIZ

HEIH NI HLIICLELE.
calinf Z7AIL (T DAV R Y)Y TRV IHE) B A i
() HHE (2) RV AFEYERE

lteration Massflux(kg/h) |AverageQutletTemp(degree)
1 40.00000341 200
2 40.00000341 206.8288

3 40.00000341 222.0625

4 40.00000341 228.9126

5 40.00000341 231.0536
6 40.00000341 230.8538
Fi 40.00000341 230.6208

8 40.00000341 230.4721
40.00000341 230.3788
10 40.00000341 230.3468

T p.61 @ (ARZERF7—ZADH  (fam0002.calinf)

{/
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(2) FEHT DU AR RFEFE T 74 )L H F (.calinf)

calinf THASh A E Mass Flux [&, A7) 2 OQEMFERICAGZYET A,
Ver.9.0.0 TIEARBBITDEEIL—FUo2HEL, BB E(RENR) R LSEFEL .

O EH. AT —FEMT S
RY)aET )L 3L )LE20mm, L/D=15 (600mm)

Bl#t: 5.0 kg/h rRYY 2 BIEER: 100pm = FHIEHE 9.9%

500Pa*s—7E 400rpm = FHFTHEE 2.6%
E#: 5.0kgh HOE S
1000Pa*s — 5 0.1 MPa

:> Flow direction

OfFER AHEE (BFHER) DRV 185 RUKF M (binaryinf O Flux H AERMSFEH)

11

- -
———— - -
m T e m e

% 10 feee————e—eee e e e e e e S . EE ﬁfF 10.0 kg/h
]
= 9
= IB/N—23> T,
2 — — FEmEMN BT S /INEEE
E 7 Ver.8.0.0(|B/Y—</ 3 >)_100rpm [CHEIN|cIBEA
b P I I A R B M Ver.8.0.0(|H/¥—< 3 ) 400rpm 7Y (98
E - - = Ver9.0.0 /¥ — % 2 >)_100rpm #/\ T3 T,
S s o S FERIRAN2.6% (400rpm)
--------- Ver.9.0.0Gr/N—< 3 ») 400rpm ABIHINESNVEA T
4 HiRfREe—BLT-
0 100 200 300 400 500 600

Screw length (imm)

[/
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3) RN R/IE KRBT DR/ NS A—FEM

AHERETIE, Ver8. 0.0 TH R ENRBEARBTICENT, FrEZ)—HOBEHIZFIHAEIND
O HRE ¥ OB EEERET -HDREEEFBMLEL .
(FEFHDF ML, TwinScrewSimulatorVer.8.0.02 B LR & ¥l pptx D p.44~ZESHLIFZELY),

o= | % T / S P Uy oSk |
FrESV—H Ca= 7 Ca MREWNFEZER or #RLFZL. i Cat FrESU—H
oc/R o/R 7o A i
| o RERNRE
Computational parameter for Morophological Evolution Model or Chemical Reaction Model i " !
. _ _ _ : M) ORFEE |
Morphorogy evolution model calculation [] Chemical model calculation L T - I
,&}ﬁ*}]ﬁﬂﬂi/& —® Droplet initial radius (um) 2000 Aol Eon o s ok OF et AR :
0.1
SHERIRZIE—» Calculation start Z-position(mm) |0
x /
e
BMAFIRDE  — > Volume fraction i RERAFREK
RETE AR — » FEquiriblium radius{pm) ;|
Dimensionless time parameter a |91.41 £ = alb
BRTBREBDETILASA—E 7 ’
Dimension less time parameter b |0.3397 a=9141,
; o = oo fo b=0.3397
Thickness criteria(mm) 0 > HEBULLORAEERE
U9 AAEREDHBEHFEET D.
Material Property Information File Name (RETIRIE)
REM BT —2 > vis005 Import Select

Hyper Advanced
Simulation Laboratory

l/
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(3) REND B/ BT DA/ RS A—SBHN

OfETEH . 24H1)1ETIL: /3L JL#E20mm, L/D=8.05 (322mm)
=/NAE: 0.5 mmt

. AN =N
sn e NORONEEDZ//AN

B T T - T e S U Y~ Y= X S s S ORI V- Y
D l :t = I - T~ S N e o [ (G R
= B T T - - = R -

2.0 MPa

—> Flow direction

Ofi# T 514 Thickness criteria (RIE TIRIE) EL\D 3&H

Computational parameter for Morophological Evolution Model or Chemical Reaction Model

(A) Thickness criteria: 0 mm

Marphorogy evolution model calculation [] Chemical medel calculation
(7_771'}1/ I“:&JTE, 7 U lé]’ﬁiﬁm 7/ 75\#& II:EI ﬂ%) O ’ Interfacial tension coefficient (N/m)
Droplet initial radius (pm)
0.1
(B) Thickness criteria: 1 mm Caleuiation start Z-position(mm) [0 |
= |*_|J_ Imm uJ:O)E?tr—:i)‘ 7/ @#ﬁﬂjﬂ% Volume fraction 0.05
Equiriblium radius{pm) 1
(C) Thickness criteria: 2.5 mm
= |*.|J_ 2.5mm uiwgib\ 7/ o)#ﬁ&-&r% Dimensionless time parameter a
Dimension less time parameter b
TSR Thickness criteria(mm) (B)G) % TE 15
N9 .
50 mPa-s _E Material Property Information File Name
= FMEL 105 S U P | Import . Select
FEAF1E 2000um
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(3) RE N B B KR DA/ RS A—FB SN

OfFITHER:
[ Thickness criteria vs. #&i# 5 &fZ (Droplet radius) ]

Droplet radius (um)

1000
900
800
700
600
500
400
300
200
100

0

—(A) Omm
—(B) Imm
—(C) 2.5mm

0 50 100F 150 200 2560 300 i 350
! ¢ Screw length @im) !

[Eﬁ%i ZKit)

DO =t

[ Thickness criteria vs. 003 AEE ] 7/

200
180
160

._.
.
o

120

100
80
60 —(A) Omm
40 —(B) lmm

20 —(C) 2.5mm
0
0 50 100 150 200 250 300 350

Screw length (mm)

Strain rate (1/sec)

Thickness criteria DA RKEWNFE, VT HEE 7/ (BAREHIE)
MINSLIEBT=8, Ca DNEAD LD EEDINSKTES.

T 1—FURERIADIBE, 7 AIhEERE
TRJDR(EM) ORE Tn BLV REMDOIE T
LEILTH=0, HEL 1 AEDY, ARKEBLELT L.

A= Z—" BERE LA E LN EE S BB,
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INSA—HRRTE

A#EBETIE, Option Form 27 TEEIN =R EEZT7MILREFL
REELHENTEET.

o HASL/TwinScrewSimulator(Ver.9.0.0)
file Model Modify Template Tool [Option | Help(H)

(4) Option Form D&% 7E

, REEERICELEREEZ

[

a5 OptionForm

Wiewer Window Setting

Wimer initialize method
® Auto

() Software proceszing

Ground setting
[ Axis display
[ Ground display

v

Color bar setting

Dizplay

Contour rank

Decimal digit
[] Paweer index

Model dizplay setting

Reverse display [ Wireframe

Excute window
(® Display
() MNat display
Scaling operatioh

(® Camera work
O Model scaling

Modeler dizplay setting

Mode/Element infar mation

Element line
[] Madel surface
[ Nade

[] Element number

[ Made rnumber

[] Boundary condition

Mode digplay setting
o

Polvgon div. number

. Color
Maodel colar Hxis
Viewer back ground ! ®) Black () White
color O Black O Red Girid
(®) Gradation . : (O Blue () Green (O Red
) Gray () Green Ling [ Line number
) White ® SkyvBlue () Blue Curve [ Gurve number
() DarkBlue e Pj:lnt [ Point number R
(O Black Grid div. number ® Origin (O Gravity center

Projection method
(@ Parallel

Radius

Polyeon div. number

Particle color

Ciwhite () Fed () Black
() Blue (8 Green

Text height |18
Line width  [10

Contour displat setting

Specular setting

() Perspective (®) Color map (O Specular ON
() Calor line (® Specular OFF
Lighting effect Thtenzit
Foucus point size @ 0N O OFF ez l:l

Graphic memory
Maxzize

Maxstep number

300000

Elupler s

Cloze

—— JA&—LFFALS

FOvDEBE JOvoRB A E R Bave
J OB ER S

Default Set

<

+— EEREEERFI D7

B
—— TOHILNREIEIZRT AR
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(4) Option Form MERTE /T A—F{RF

FAFIE

l.

WHE(ZE LT, Option Form 3
REMEELEELET.

(TEKEY)
ZTELI-BREEZREFLIZWLVMESIE,
TJA— LB TDSave R ET1)v5
LET. LIBEDTSSEFRFIZ(E

REFOREENDPERESNTT.

EHBIDT IAIFREEIZEL=L
Eal&, 74— LA T D Default Set
REED ) ILET .

(ZEH) Ay a9 A XNKEL, @B
ERBERICAT)IS—AEETS
BEIZIE, TI4I)LME 300,000&W%
RELTHERETDHEELHD.

5! OptionForm

Wiewer Window Setting

Wiwer initialize method
® Auto

() Software processing

Ground setting
[ #xiz dizplay

[ Ground dizplay

Viewer back eround
color
(® Gradation

() White
() DarkBlue
O Black

Projection method
(® Parallel

() Perspective

Graphic memory
Maxzize

Maxztep number

200000

Color bar setting
Digplay

Caontour rank

= e
= | -

Contour line width
Rark value display
Decimal digit

[ Power index

!!

Mode| dizplay settine
Reverze dizplay [ Wireframe

Model color
(O Black (O Red
() Gray () Green

®) SkyBlue O Blue

Particle dizplay zetting
ot

Palygon div. number

Particle color

() White () Red () Bilack
() Bluz (@ Green

Foucus point zize

JowoEn

ERF-ILE

Excute window
(®) Digplay
() Mat dizplay
Scaling operation

@) Gamera wark
() Madel scaling

Modeler display settine

iz

Grid

Line [ Line rumber
Curve [ Gurve number
Paint [ Paint number

Grid div. number

Text height |18
Line width  [1

Ciontour dizplat setting
® Calor map
() Calor line
Lightine effect

® oW (O OFF

JOIERAE JosIB R ER

JOvIR A ER S

(ZBEH)) Ay aH A XADNKEL, Ay aT—2REFRIC
RN T 74 ILMED 50,0000 EDIHFGE
RAEBEZRBFLIIERKREEHEKRETHE

Ay AT —RRFEHOAE)IS—HEEHETS.
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= O bed

Hode/ Element information
Element line
[] Madel surface
[] Made

[] Element number
[] Made number

[] Boundary condition

Mode dizplay setting
ot

Polygon div. number

Galor
®) Black () White
O Blue ) Green O Red

Dizplay center

® Origin (O Gravity center

Specular zetting
() Specular OM
(®) Specular OFF

Intensity

Cloze

__Save n 2
Default Set r_ 3

JMA]J'L/
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@ TSSHARAT A X HE

aA—HYEZEIL—F> ~ Fortran compiler DF| A5

TSS Ver.9.0.0 CHI AR BELBARIREE  TR2EFFOWLWIT A ZTFH AL TSN

B #IR1K (compiler) BT CHEASNSTN) IRV ILN EFPC®DOS (Operating System)

@ Intel Fortran SMSYILINZATS1) (TSSEEZEYV IL/N) Windows
@ GFortran (GNU Fortran) L EHBERVILAN Windows (MinGWZ {& F7)

AVRA=ILEIVPAVNAIL AR (BRERESH) T T ORI ERESRBZI.
- TwinScrewSimulatorVer9.0.0(2022)TSSH R 2T A X IR E % € A% pptx

(5%) TSS Ver.9.0.0 /GPUN I hRR(Ver.8.0.0 MBIRH) (FA—T EEIL—F 2 D HHR—F A RNMIGEYETH,
A—HYERIL—FUNDENTICIZFERTEETT.

B FIR1E (compiler) BRI TERTEHIRIVRYILA {5 APC M OS(operating system)
NVIDIA nvfortran CUDASA 7 3!) (TSS/GPUKRIZEZEY/JL/\)  Linux (PGI Fortran(&2021EIZBRFE = 1)

* TSS/GPUR G AR DS AT REAGPCIRE (X, Fil2m&ximl-d M EAHYET.
1. NVIDIA 574y R—RK N EEHINh TLNHZ L.
2. GRUMCUDA Computer Capability (7 574 Y7 AR—LED/IN—KDxF7/A—2320) WISUTTHDHI L.

L #BAFIRIE GPU:Nvidia GeForce GTX 1660 Ti, CUDA Computer Capability: 7.5, Compiler: PGI Community Edition

[R—

- {/
Copyright© 2010 Hyper Advanced Simulation Laboratory Co., Ltd. All Rights Reserved i Mg[

89 Hyper Advanced
Simulation Laboratory



TSS Ver.9.0.0 AL #E K

TwinScrewSimulatorVer9.0.0¥bin¥x86 MIZIZ3 DM System 74 JLE MEELET.

o Q5(C) » TS5 » TwinScrewSimulatorVers00 » bin » xBE

wr
~
Bl EFHE =8 Y4
Systermver2.0.0 202270871, 74 Il TAA—
Systemver.8.0.0 GFORT 2022/08/1... 74l J#IL5-
Systermver9.0.0 GPU 2022/08/1... P4l JANA -

24T ORABERRI—Y

DALk
Systemver.9.0.0

[TSS/AZ#ERR] : BEMBMMTEEREINSI1—H| Dintel FortranZF| S 51—
Systemver.9.0.0 GPU [TSS/GPUAR] : GPUZF|IAEIN S —4 (FIATEELGPCIREE (Ep.895 )
Systemver.9.0.0 GFORT : @GFortranZFF|HEINn b1 —4

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

N A JUSI

Hyper Advanced
Simulation Laboratory



