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BHHZ AV X =22 £ T, DIFETTFORBEET VL TH D, eq.(2.23) DL ) ICERINL TV 2,
T DG ERBED D) & FRIEAIN O BIfR %2 2 3 Bi ot

(c—pI) n=T
ZHWT, eq.(2.34) U TOE)ICEHZLEZAL I ENTE S,

R{p(z (1)), v, (1), pl@(t)), 2(t)} = ﬂﬁf%af¢ﬂvpf%m%¢w.%+a:p}

\%

- / d*z(ppd + ps(1 — ¢))g - vy

\2

/ A 12T - v, (2.35)
PRI R O E LD 7012, EATDIRITT VY IV oy ZELTD X 5 IKIEET %,

03t + 0t) = 045(t) + 6t[2p(t) Dij + (K (t) — gu(f))DllfSij] (2.36)

2T, K. puo K—2/dp 384, Wt TO OV ZER . & ABMMER, 7 X EHE2ERT, LoT, Fk&
WIS JHEE v 7V v 72T LD LA ) —BEIBUIIZ ¢ 225 t + 6t TOEDTTDEN. u &Rt + 5t TOIREE
DHEH p IZOWTUTD X ) I2 2 XX TET 5,

R{@(®), o0 ple®)a®) = [ it [~ 5c (1= (VP + 21 = 0(V0) - (ps0) ~ bV /bt + s /]

1 K
/ d®z{p(e;; — g%‘@zz)z - 56121}/&

\2

+

/ A2 (pyd + ps(1 — 0))g - w/bt

J/cﬂ—lxiﬂ.u/at (2.37)
S

ITC, e FHHEBEDOEAIILX —TH D, eq.(2.26) DL ) ITERIN TV 5,

MGERD 7= D DITH Y 3z v, RElONBEZRIMET 5 2 LT, 6t BABRDZEN. u(7 VDT
R) EBEDIES p 2R T EBHKD, ZD X IBTHEEA v 7 ¥ TR TV Mz L T2,
(I 04 &£ 05 2SI, )
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3.1 Geldyn DERF7 ILOEHEBENDIGRRE

COETIE, BOTTNVIAF IR T aL—7% - Geldyn - DILHERIEE DT 2, DUT TR 2 i)
DWW TDAHJI UDF 7 7 4 ik, MUFFIN 74 L 7 ) N ® MUFFIN/sample/Geldyn BL i, &% DO
JEIZ DT MUFFIN/sample/Geldyn/EX01,EX02,.. &€ L TA- T3,

3.1.1 BAG1: 2 XTORRT IVDEREERADITINEHERR
ABDUDF Z7AJL:

MUFFIN/sample/Geldyn/EX01/EX01_in.udf

A1 UDF #&it:
22T, MR ORI L 2 ERIu b S I X =Y WY S 2L =Y a vy &7,

o XAy aT X—% . JUIR : UNSTRUCTURED_RECT, XJt : 2D, ¥4 X : 64x8, 77E%K : 64x16,
X Am R

o HHDIDDIT A =S
| 89 X =5 DA | it |
NOIZE_OF_INITIAL_DEFORMATION 1.0¢ — 2
UNIFORM_CROSSLINKING_DENSITY_IN.REFERENCE_STATE | 0.025
UNIFORM_VOLUME_FRACTION_IN_REFERENCE_STATE 0.5
TYPE_OF_MIXING_FREE_ENERGY FLORY_HUGGINS
UNIFORM_CHI_ PARAMETER_IN_INITIAL_STATE —20.0

o HiSLSEE
J€54 “BOUNDARY_VERTEX_YMIN” 0[5,
BT E EE
| BOUNDARY_VERTEX_YMIN | Displacement | D_VEC | 0.0, 0.0

o WY
Chi, Concentration, DerivedFreeEnergy, Displacement, FingerTensor, FreeEnergy, Moduli, Volume-

Fraction

o A F IV RLEFE . . BNED Ty b7 — 7 LFEGREC LN
WAL T 27 INITIALIZE: COLLECTIVE_DIFFUSION_OF_GEL_NETWORKS” D&% LI F D@
bo
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Y B =R

Chi INITIALIZE:CHI_.PARAMETER
Concentration INITTALIZE:ION_CONCENTRATION
Moduli INITIALIZE:MODULI

VolumeFraction | INITIALIZE:VOLUME_FRACTION
FingerTensor INITIALIZE:FINGER_STRAIN_TENSOR
FreeEnergy SOLVE:TOTAL_ENERGY

Displacement MOVE:POSITION_OF _VERTEX_BY_RANDOM

1 25 v 7RHEIFEE O FH 2 EVOLVE: COLLECTIVE _DIFFUSION_OF_GEL_ NETWORKS” DE#%

LT D,

E I ERA
FingerTensor SOLVE:FINGER_STRAIN_TENSOR
VolumeFraction SOLVE:BY_FINGER_STRAIN_TENSOR
FreeEnergy SOLVE: TOTAL_ENERGY
DerivedFreeEnergy | SOLVE:DERIVED_TOTAL_ENERGY
Displacement MOVE:BY_COLLECTIVE_DIFFUSION

STERR

[¥/3.1.112, GOURMET ~CHfilli| L 7z @0 B #E 0 a v 8 — 2, ERH) 6RZlt = 0.0,120.0, 140.0, 160.0
TOEOETTH B, ZOfHICIE, 77 a3y “SHOW_SWELLING_RATIO” ZH\WwWTWw3,

!

3.1: Geldyn JGHIFI 1 : 2 XICHRT IV DI & LR D Fri B ABIR

3.1.2 AR 2: 3 RTOIRRTILDIEEERADITNEHRR (BRI ILINEERYILIN)
AT UDF 7741 )L:

Bl )L 2812 DT MUFFIN/sample/Geldyn/EX01/EX02-1_in.udf.
iy )L IZ DT MUFFIN/sample/Geldyn/EX01/EX02-2_in.udf.

A UDF #F&i:
TR, B TCRRIE L 2 mERufb s T A= BB TY T 2L —Y a vy R,

e Xy anXFA—%  JBIK : UNSTRUCTURED_RECT, XJt : 3D, ¥4 X : 16x16x8, &% :
16x16x4, XY J5 1A E 1A
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o HDIzDDIT A =%

5 R — 5 DT | i
NOIZE_OF_INITIAL_DEFORMATION 1.0e — 2
UNIFORM_CROSSLINKING _DENSITY_IN_ REFERENCE_STATE | 0.025
UNIFORM_VOLUME_FRACTION_IN_.REFERENCE_STATE 0.5
TYPE_OF MIXING_FREE_ENERGY FLORY_HUGGINS
UNIFORM_CHI_ PARAMETER_IN_INITIAL_STATE —20.0
o WEHEA
B )L osicxt LT, B “BOUNDARY_VERTEX _ZMIN” % [E5%E § 5§/ 3%,
BT E B |

| BOUNDARY_VERTEX_ZMIN | Displacement | D_VEC | 0.0, 0.0, 0.0 |
Bl Lot LT JEIR “BOUNDARY_VERTEX ZMIN” Z[EE L. FE “BOUNDARY_VERTEX _ZMAX”
% IRIOEREE L B S ERGE,

BT E | %t | i
BOUNDARY_VERTEX_ZMIN | Displacement | D_-VEC 0.0, 0.0, 0.0
BOUNDARY_VERTEX_ZMAX | Pressure D_PERMEABLE | 0.0

o WEAY

Bty WoNizxt LT, Chi, Concentration, DerivedFreeEnergy, Displacement, FingerTensor, FreeEnergy,
Moduli, VolumeFraction

By )L oNizxd L C, Chi, Concentration, Displacement, FingerTensor, FreeEnergy, Moduli, Volume-

Fraction, PolymerStress, VolumeForce, Pressure
e YA F IV AL T
o TBEIE %y b7 = 2 SRR VR 2o TR, BB T EFIT,
o TS TRy b7 — 2 3RFEIEECY VoS IS0 T USRI
AL FH7 7 INITIALIZE:COLLECTIVE _DIFFUSION_OF_GEL_ NETWORKS” DEF I LT 0
b o

E B =R |
Chi INITIALIZE:CHI_.PARAMETER
Concentration INITIALIZE:ION_CONCENTRATION
Moduli INITIALIZE:MODULI

VolumeFraction | INITIALIZE:VOLUME_FRACTION
FingerTensor INITIALIZE:FINGER_STRAIN_TENSOR
FreeEnergy SOLVE:TOTAL_ENERGY

Displacement MOVE:POSITION_OF _VERTEX_BY_RANDOM

1 27y 7WHEFERE D T & " EVOLVE: COLLECTIVE_DIFFUSION_OF_GEL_NETWORKS:IMPLICIT”
DERIZLLT O,
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Y R
FingerTensor SOLVE:FINGER_STRAIN_TENSOR
VolumeFraction | SOLVE:BY_FINGER_STRAIN_TENSOR
FreeEnergy SOLVE:TOTAL_ENERGY
Moduli SOLVE:MODULI_OF_GELS
PolymerStress SOLVE:POLYMER_STRESS
PolymerStress APPLY:BOUNDARY_CONDITION
VolumeForce SOLVE:VOLUME_FORCE_BY_STRESS_AND_GRAVITY
Displacement MOVE:BY_COLLECTIVE_DIFFUSION:LINEAR_ELASTICITY
STEER

Xl 3.1.2 1 GOURMET ~CHiilij L 72 &0 FAE DRG0 a v ¥ —%2Rd, EX» oK%l t = 0.0,140.0, 180.0
TOBMEOETTH 2, ZN6DHHIZIZ, 77 a ¥ “SHOW_SWELLING _RATIO” % HWwT\w 5,

4 3.2: Geldyn JEHHI 2 : 3 RICDOHAR 7V DIZE & R DI dvE AHR

3.1.3 AAI3: 2 RTIRIRTIVOBHER 22051+ ADLE)

AAUDF Z7AJb:

HT Ay b7 — 7 SEEGREC VSIS LT
MUFFIN/sample/Geldyn/EX01/EX03-1_in.udf.

JEIHEE A > 770 v 7Y oISk LT
MUFFIN/sample/Geldyn/EX01/EX03-2_in.udf.

A7 UDF f#git:

Z 2T, BERER TR L o Enbos T A=y BT S 2L =Y a v ET,

e Xy anFA—% . JEIR: UNSTRUCTURED_RECT, XJt : 2D, ¥4 X : 128x16, Zr#%k

o MDD DIINT A=

. 128x16.
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S5 A =8 DL | i
NOIZE_OF _INITTAL_DEFORMATION 1.0e -3
UNIFORM_CROSSLINKING_DENSITY_IN_REFERENCE_STATE | 0.025
UNIFORM_VOLUME_FRACTION_IN_REFERENCE_STATE 0.9
TYPE_OF _MIXING_FREE_LENERGY GINZBURG_LANDAU
UNIFORM_CHI_PARAMETER_IN_INITIAL_STATE 0.6

o WY

‘T Fy 87— 7 HEHEHC v oNIcxf LT,

Chi, Concentration, DerivedFreeEnergy, Displacement, FingerTensor, FreeEnergy, Moduli, Volume-
Fraction.

ISR 7)) ¥ 7 voNisx LT

Chi, Concentration, DerivedFreeEnergy, DerivedIncompressibility, Displacement, Flux, FingerTensor,

FreeEnergy, Incompressibility, Moduli, VolumeFraction, PolymerStress, Pressure.

e ¥4 F IV ALTFY:
BT Ry b= 2 HEIRECY Vo8 2o TR, A1 EFIT,
RN VWAL SR AL I AN A T e A P @V i et 578
AT i = 7 INITIALIZE:STRESS_DIFFUSION_COUPLING_OF_GELS” DEZIZLI T D@D,

E [ it a <y ¥ |
Chi INITIALIZE:CHI_. PARAMETER
Concentration INITIALIZE:ION_CONCENTRATION
Moduli INITIALIZE:MODULI

VolumeFraction | INITTALIZE:VOLUME_FRACTION

FingerTensor INITTALIZE:FINGER_STRAIN_TENSOR

FreeEnergy SOLVE:TOTAL_ENERGY

Displacement INITTALIZE:MINIMIZER_FOR_LOCAL_EQUILIBRIUM
Displacement MOVE:POSITION_OF_VERTEX_BY_RANDOM

1 A7 v 7HFE R O FHi " EVOLVE:STRESS _DIFFUSION_COUPLING_OF_GELS” D%E#IZDIT
DY,

E B EE |
FingerTensor SOLVE:FINGER_STRAIN_TENSOR
VolumeFraction | SOLVE:BY _FINGER_STRAIN_TENSOR

FreeEnergy SOLVE:TOTAL_ENERGY
PolymerStress SOLVE:POLYMER_STRESS
Flux SOLVE:BY _PRESSURE_COUPLING_WITH_STRESS_AND_GRAVITY

VolumeFraction | SOLVE:BY _SOLVENT _FLUX
Displacement MOVE:LOCAL_EQUILIBRIUM_WITH_INCOMPRESSIBILITY

SREER

¥ 3.1.3 1 GOURMET THiiilii L 7= &0 FAB R0 a v ¥ —2md, EX» 6Kl t = 0.0,2000.0 TD
WO TH B, Z0sofiliciz, 7273 a v “SHOW_SWELLING_RATIO” #H\»TWw 3,



18 ¥ 3E GelDyn OIGEIEE

3.3: Geldyn JGSHII 3 2 RICHUIR 7 v o B HlZH

314 A4 3 RTEOREMERTLOEHEE (2 0051+ 0 ROLE)
ABUDF 771I):

BTy 87— 7 LEISEY LN g LT,
MUFFIN/sample/Geldyn/EX01/EX04-1_in.udf.

WSTHEEL A > 77 v 7 LoNIRE LT
MUFFIN/sample/Geldyn/EX01/EX04-2_in.udf.

A UDF f&si:
Z 2T, B ORI L - ERnfbos T A=y BT S 2L =Y a v ET),

e Ay a7 A—% IR . UNSTRUCTURED.RECT, K : 3D, ¥4 R : 4x4x32, 7% -
16x16x32.

o [EHDI-DDIINT A —%

85 X =5 DA | fi |
NOIZE_OF INITIAL_DEFORMATION 1.0e -3
UNIFORM_CROSSLINKING_DENSITY_IN_ REFERENCE_STATE | 0.025
UNIFORM_VOLUME_FRACTION_IN_REFERENCE_STATE 0.9
TYPE_OF _MIXING_FREE_ENERGY GINZBURG_LANDAU
UNIFORM_CHI_ PARAMETER_IN_INITIAL_STATE 0.6

o WY

HT Ay b7 — 7 SEEHREC LS I LT

Chi, Concentration, DerivedFreeEnergy, Displacement, FingerTensor, FreeEnergy, Moduli, Volume-
Fraction.

ISHIECH » 770 > 7Y Nz LT,

Chi, Concentration, Displacement, FingerTensor, FreeEnergy, Moduli, VolumeFraction, PolymerStress,

Pressure.
o ¥4 F IV RALETH:
CTEST Ry b — 2 AR LN 20w T, BRI EFLU,
L TR v 7D v Y oSy AT I RS,
HIHA{L Tt =7 INITIALIZE:STRESS_DIFFUSION_COUPLING_OF_GELS:IMPLICIT” DEZIZT
DD,
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L EEIER

Chi INITIALIZE:CHI_.PARAMETER
Concentration INITIALIZE:ION_CONCENTRATION
Moduli INITIALIZE:MODULI

VolumeFraction | INITTALIZE:VOLUME_FRACTION
FingerTensor INITTIALIZE:FINGER_STRAIN_TENSOR
FreeEnergy SOLVE:TOTAL_ENERGY

Displacement MOVE:POSITION_OF_VERTEX BY_RANDOM

1 A7 v 7% E O FHt £ EVOLVE:STRESS _DIFFUSION_COUPLING_OF _GELS:IMPLICIT” ®
ERIIULTOHEY,

E EE R

FingerTensor SOLVE:FINGER_STRAIN_TENSOR

VolumeFraction | SOLVE:BY _FINGER_STRAIN_TENSOR

FreeEnergy SOLVE: TOTAL_ENERGY

Moduli SOLVE:MODULI_.OF_GELS

PolymerStress SOLVE:POLYMER_STRESS

Displacement MOVE:BY_STRESS_DIFFUSION_COUPLING:LINEAR_ELASTICITY

STRER

3.1.4 12 GOURMET ~CHffilli L 7.5 RO ma F ARG 0 2 v ¥ — %2Rk, AR 6Kt = 0.0,1000.0
TORMEOKTTH B, ZN5DHEICIZ, 77 a3y “SHOW_SWELLING_RATIO” ZH\WCT\w 3,

3.4: Geldyn JGHIfI 4 : 3 RICOREIRT VO H HIFZHE

3.1.5 [GEABI5: 3 RFTOEWRRTIVOBHEER (22051739 ADHEK)
ABDUDF Z7AJL:

BTy b7 — 7 HEHEC VISR LT,
MUFFIN/sample/Geldyn/EX01/EX05-1_in.udf.
VAL N S A IS/ A B AT e s I N
MUFFIN/sample/Geldyn/EX01/EX05-2_in.udf.

A UDF fgsi:
22T, PR ORI L Rl ST A=y VLT T 2L —Y a v RS

Jo
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e Ay a7 A—%  JHR . UNSTRUCTURED_RECT, XJG : 3D, ¥4 2 : 32x32x4, ¥ -
32x32x16.

D7z D85 X =215, HEI 4 LR,

B SR 4 EFRT,

e ¥4 F IV AETFHE
CTESTF Ry b7 — 2 HEEEC VoS iIcown TR, BEE 1 EFL,
OB HEEEH Y Y v N lzonTiE, JBHEl 4 EFL.,

SRR

3.1.5 12 GOURMET THfili L 725 R D& 0 i 0 a v ¥ —2n$, AR 684 ¢ = 0.0,1000.0
TOFMOKTTH B, ZNoDfEICIZ, 77 ar “SHOW_SWELLING_RATIO” #fwvT\w 3,

LU

B 3.5: Geldyn MBI 5 3 RIGD IR VD H I
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4.1 Geldyn DAAINFKX—H

4.1.1 Geldyn @Y JLINHIFHING A—5—E&

| $7 A= Dt

\Aﬁx—ywﬁ%a@%ﬁ?@ﬁ%

INTERVAL_OF_MINIMIZER
_OUTPUT

A TERBEOE=ZSIHHAT Y TG

MAX_ITERATION_OF _MINIMIZER

“SIMPLEMIN” D KRR AT v 78

DT_FOR_LOCAL_EQUILIBRIUM

IR SRR v 7V v 7S == AL ¥ TD

_MINIMIZER B DR A 7 v 7l
DT_FOR_STATIC_EQUILIBRIUM B P TR S == A4 ' TD
_MINIMIZER RO RMERRI AR 7 v 78

ENERGY_WEIGHT_IN_MINIMIZER

G HIEE A v 7)) v 7S ==L FTD
HPE L 2L ¥ — D EAMRE

INCOMPRESSIBILITY WEIGHT
JIN_MINIMIZER

G e A v 7 v 7 ==L FTD
FEFEAHIE O B AREL (K& WE)

MATRIX_SOLVER

Bz Y oS TR 2 83— RO RA DT V3%
R, “ICCG™(F7 4N 1b) £7213 "CGE”

CONVERGENCE_CRITERION
_FOR_CG_1

CG#ETRAHBAZM L & DPHCHE S,
BERZFLVD ) VABIDOEMUTTH 2 L X
IR & AT, F7 40 MEIZ 0.5 x 1076,

CONVERGENCE_CRITERION
_FOR_CG_2

CCHETRHERZMCLEDHH DD
ICHRCHIE S, 77 4L MEX 0,

NRFNT 4B X BEMERGEZEH LT3
HIZIF0IZLTEBLARETDH 5,

PENALTY_NUMBER
_FOR_DIRICHLET BC

T 7 VEM BT T DITH Y LRI
BZ5XFPNVT 4 =8 FEFITKRE V),
F7 3L MMAlE 1013,

ELEMENTS_PER_MATRIX_ MERGE

2 by 7 ADFHEZ I I THREL K
PE2zHALE LTITH, 7 7 4L b Id 5000,
COEEZ/NSSCTHE MY IR
BHRED X £ ) ZHIRTE 223,
QUEEIRFIE R & { 72 2 TTREIE DY D 5,

4.1.2 Geldyn D¥IBINSGA—5—8

28T R — 8 DT

| 787 A =5 ORIk & B < O
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SEED_OF_RANDOM_NUMBER

BLEIC X 20011 A D 7= D DOFELB DR (REEE)

NOIZE_OF INITIAL_ DEFORMATION

BN X200 7 4 AoKE X

EXPONENT_NU

70y 7Y A XD R REAAE DR v,
O BB L 1/2, RIEHICHL 3/5 L7 5,

MAGNITUDE_OF_ELASTIC_LOGTERM

HERONMEL Y P e E—ICHRT 2t 2 V¥ —THD
REZ, (77 4V i 0.0)

TYPE_OF _MIXING_FREE_ENERGY

RAEBHHIFLX —0DiE
“FLORY_HUGGINS” %713 ”GINZBURG_RANDAU”,
77 4V MAZ, “GINZBURG_RANDAU”,

GRAVITY X X dii 75 10 D B SN EE
GRAVITY.Y Y il 77 1] o HE T INE
GRAVITY_Z Z T /7 1m0 D T hNE EE
GRAVITY 2 AR5 1R O B R L 2 BiS T2 B,

ex.) [ X IO EIMGELE, Y 45160 TS A,
7 Hi16 D TSI |

MASS_DENSITY

H T ERREDO B L BRI 1 TEENLGAD
HEHL, 2By [ErfoHREE,
BIREDHREE] THZ 5,

UNIFORM_VOLUME_FRACTION
IN_REFERENCE_STATE

FEHEPERE R CDO— kI &0 RO,
DRI A=Y DELEL &I, AJ1 UDF @
“VolumeFraction” 35D 57— ¥ DS I L 5,

UNIFORM_CROSSLINKING_DENSITY
IN_REFERENCE_STATE

FLUEFEE 2 T D — R 7 UG B L,
DT A=Y BFEL 2 uEAICIE. A UDF
“Moduli” H5DE—RITDT—F¥HEHI L5,

UNIFORM_SHEAR_MODULUS

—hR 7 5T AMTIIESR (IR A - 2 7 ZAH),
ZDINT A= PEEL R 0EEITE, AJ UDF
“Moduli” FDHE KT DT —F B#EAI N5,

UNIFORM_BULK_MODULUS

— BRI OV 7 iR (RS A 2 2 ZAH),
ZDINT R = DBEEL B WGAIZZ, AJJ UDF
“Moduli” BDE=R DT — ¥ @EHI N5,

UNIFORM_CHI_PARAMETER
AIN_INITIAL_STATE

BIHRIRAE T O IAIE & & TOMEAER T XA =4,
ZDINT R —=IPELEL &I, AJ UDF
“Chi” BOE—RTDOF—F @I N3,

STIMULI_.OF _QUENCH

Rk 7 L F T DR OFER,

“CHI? (x 287 * =% 8% 2:4k)

% 721% "TEMPERATURE” (R DiEE (¥5—) 24:1b).
77 # )V MAIZ “CHI”,

TEMPERATURE_IN_INITIAL_STATE

WIHIREE (7 = v F i) TORDIRE (¥—),
289 X —% “STIMULI_.OF_QUENCHI” T
"TEMPERATURE” %3&R L 723541203,

TEMPERATURE_IN_FINAL_STATE

7LV FHTORDOMRE (),
285 X —% “STIMULI.OF_QUENCHI” ¢
"TEMPERATURE” % &N L 725481205,

UNIFORM_CHI_PARAMETER

7LV FRTO R & /DT D
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IN_FINAL_STATE

WAL T A =5,

789 X —% “STIMULI.OF_QUENCHI” T

"CHI” 2B L 725 1c b 2,

ZDRT R =FDHHEL % EI2id, AJI UDF
“Chi” BDOH LA DT — Y M SN B,

UNIFORM_ION_CONCENTRATION
IN_REFERENCE_STATE

FLMEREATDO—KETe 7 v 7 — A A VB,
DT RXR=FDFEEL B LGAICE, AJ] UDF
“Concentration” 35D E KT DT— I BHEHI NS,

4.1.3 Geldyn OEERT—5—E

R T — & DRI

| K97 — & Rk & BT 0

TOTAL_FREE_ENERGY TODEHIB I FILX —

TOTAL_ELASTIC_FREE_ENERGY 7V DA I R L X —

TOTAL_ERROR_OF_INCOMPRESSIBILITY | BaiIG A » 7)) v 7Y e
TDT IV DIEHAED A

4.2 Geldyn®DF{E LIV KR
4.2.1 Geldyn OFIATEERIED—E

| B4 [ Bk & BT O

Displacement BT DENL GRED) (w42R)

FingerTensor B FDT 4 v H—T V) (&)

VolumeFraction T T DB (WH)

Moduli G RE L, L 7 SR AW (W64

Chi BT EEBEOMAAEN R X =% (WZH)

Concentration AT —AF VIREE (W)

FreeEnergy HEHZ 2L ¥ — (B L S TahgE)

PolymerStress BT D a—> =) (HIEEA v 7)) v 7 vos LSy b
7 — 7 SLEPEEC LS TRAEE)

Pressure WD) BHHEECA v 7 v 77 WX TUhER)

Flux ISR (B HIREC v 770 v 7 VoS TILEE)

VolumeForce OB (BENES T %y b7 — 7 LRGEHCY VoN LR 51
27 AV N NTRLE)

DerivedFreeEnergy i REEE T O HH T 2V X — Oy (BWISTIHEE A » 770 v 7 uoN
T

Incompressibility 7OV DR 2 IR RS D TR (BBRISTIHEE A » 77 v 77 VN T

W)

DerivedIncompressibility

Fii SRR C D 7 L D RFTIY 7e JEERESRAT D IRAE DT (BatIG TR E
T VT VN TILEE)

4.2.2 Geldyn DHEDIVY RK—E

VolumeFraction :

EAFHEDEE AV R—E
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’ VolumeFraction ‘ B

AL ?INITIALIZE:VOLUME_FRACTION”
RFE] 6 "SOLVE:BY_FINGER_STRAIN_TENSOR”
SRR "SOLVE:BY_SOLVENT_FLUX”

1. VolumeFraction : #]#i{t ¥

4R INITIALIZE:VOLUME_FRACTION?”

e A UDF 7= % 1B AHRNT A= (—hE) 12k D,

BT TR RG 2 HLd %,

ARG R =5 () BEHEL B W&, AJI UDF F— 8 25l S 3,
HelF 89 X —% | UNIFORM_VOLUME_FRACTION_IN_.REFERENCE_STATE

2. VolumeFraction : FFEIFERE S5

B4y »SOLVE:BY_FINGER_STRAIN_TENSOR”

FERE 74V —BHRT VI ETTERETREIRL,
AL T\ %%; | FingerTensor

Ea N »SOLVE:BY_SOLVENT _FLUX”

FEHE HFROR L D ED TS EE 1 A7 v 7TRIEFHE

EL TV | Flux
W75 A —% | DT

Displacement : S3FZEM EE) B AV RK—E

’ Displacement ‘ €L

wIHL ?INITIALIZE:MINIMIZER _FOR_LOCAL_EQUILIBRIUM”

IRFFEI 78 J "MOVE:POSITION_OF_VERTEX”

IRFFH 76 "MOVE:POSITION_OF _VERTEX_BY_RANDOM”

IRFFHI 76 "MOVE:BY_COLLECTIVE_DIFFUSION”

IRF ] 7 F "MOVE:GO_TO_STATIC_EQUILIBRIUM”

IR 76 "MOVE:LOCAL_EQUILIBRIUM_WITH_INCOMPRESSIBILITY”

IRFFHI G "MOVE:BY_COLLECTIVE_DIFFUSION:LINEAR _ELASTICITY”

IR 76 "MOVE:BY_STRESS_DIFFUSION_COUPLING:LINEAR_ELASTICITY”
IR 7 "MOVE:BY_LINEAR_ELASTICITY_DYNAMICS”

1. Displacement : #1H3{t ¥4
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R »INITIALIZE:MINIMIZER _FOR_LOCAL_EQUILIBRIUM”
Fne BaRIG i v 70 v 72 == 4 oL

#f7,8 7 A —% | MINIMIZER

#et7,8 9 A —% | MINIMIZER_REGION_MIN_X

#A7,8 9 A —4% | MINIMIZER_REGION_MAX_X

Wt N7 A —% | MINIMIZER_REGION_MIN_Y

W87 A —4% | MINIMIZER_REGION_MAX_Y

#f7,8 7 A —% | MINIMIZER_REGION_MIN_Z

#f7,8 9 A —% | MINIMIZER_REGION_MAX_Z

2. Displacement : FFFEIFEERI S5l

4R | PMOVE:POSITION_OF _VERTEX”

BERE | 2007 7 LEERIG L DD, X v > 2 Offli ERE 2 B E),

i »MOVE:POSITION_OF_VERTEX_BY_RANDOM?”

Fne LD T 7 VA2 LoD, fikiEEEZ 7 v 5L 4 Xk ) B,
#f7/$7 A —% | SEED_.OF_RANDOM_NUMBER

#f7,87 A —% | NOIZE_OF INITIAL_DEFORMATION

£y »MOVE:BY_COLLECTIVE_DIFFUSION”

A ZERDTY 7 VEMEzm LoD, BES TRy 87— 7 LFEPEEY LN &

H 1B Ty 74,

HIFL T2
HAFL T2
HAFL T2
RIEL T2

FreeEnergy
DerivedFreeEnergy
VolumeFraction

FingerTensor

HAFRT A =5
AR T X =%

DT
EXPONENT_NU

ik

"MOVE:GO_TO_STATIC_EQUILIBRIUM?”

hE

ZRLD TV 7 VEAZ L OO, IR £ TL.

HiE L T\ 25
WREL T2
LT\ 38
HEL T\ 25

FreeEnergy
DerivedFreeEnergy
VolumeFraction

FingerTensor

AR T X =5
AP R T R =5
AP R T A =%
HAFIRT A =5
AR T X =%
AP ST R =5
AP R T X =5
HAFIRT A =5
AR T X =%
W TRX—F

MINIMIZER

MINIMIZER_REGION_MIN_X
MINIMIZER_REGION_MAX_X
MINIMIZER_REGION_MIN_Y
MINIMIZER_REGION_MAX_Y
MINIMIZER_REGION_MIN_Z
MINIMIZER_REGION_MAX_7Z
INTERVAL_.OF_MINIMIZER_OUTPUT

MAX_ ITERATION_OF_MINIMIZER
DT_FOR_STATIC_EQUILIBRIUM_MINIMIZER
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En »MOVE:LOCAL_EQUILIBRIUM
_WITH_INCOMPRESSIBILITY”

Fne EHRLDT Y 7 VEMEEN LoD, BINISTIEEA v 770 v 7y uoNic k) 1
MZ T v 75,

KFEL T %Y | FreeEnergy

#fE L T %Y | DerivedFreeEnergy

L TWw A | Incompressibility

#AFE L T\ 5 | Derivedlncompressibility

WAL T\ 54 | VolumeFraction

#fE L T 55 | FingerTensor

#t7,87 A —% | ENERGY_WEIGHT_IN_MINIMIZER

#7877 A —% | INCOMPRESSIBILITY WEIGHT_IN_MINIMIZER

#eA7,$7 A —4% | INTERVAL_OF _MINIMIZER_.OUTPUT

#et7, 87 A —% | MAX_ITERATION_OF_MINIMIZER

#t7,87 A —% | DT_FOR_.LOCAL_EQUILIBRIUM_MINIMIZER

22 »MOVE:BY_COLLECTIVE_DIFFUSION

:LINEAR_ELASTICITY”

3 314 ZALDOT Y 7 VEERE LoD, BINED 3y b7 — 7 EINEH VoS &
h 1K A T v 7,

WFE L T\ 54 | VolumeForce

AL T\ 5 | Moduli

AL T\ 58 | VolumeFraction

#7877 A —% | MATRIX_SOLVER

#t787 A —% | ELEMENTS_PER_.MATRIX_MERGE

#t7,87 A —% | PENALTY_NUMBER_FOR_DIRICHLET_BC

Wtz 8 7 A —% | DT

787 A —% | EXPONENT_NU

#t7,87 A —% | CONVERGENCE_CRITERION_FOR_CG_1

AR T X =5

CONVERGENCE_CRITERION_FOR_CG_2
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Ea N »MOVE:BY_STRESS_DIFFUSION_COUPLING
:LINEAR_ELASTICITY?”
AE BADTY) 7 VELERL DD, BN HIREA Y 7Y v Y NItk D ES

LR RE . 1LRHR T v 72,

RIFL T2
HiEL T\ 25
REL T2
HRFL T35

Pressure
Moduli
VolumeFraction

PolymerStress

f7,8 7 A —% | MATRIX_SOLVER

#t7,$9 A —% | ELEMENTS_PER_MATRIX_MERGE

WAtF V7 A —% | PENALTY_NUMBER_FOR_DIRICHLET_BC

7 XA —=% | DT

7,87 A —% | EXPONENT_NU

7,87 A —% | CONVERGENCE_CRITERION_FOR_CG_1

#t7,87 A —% | CONVERGENCE_CRITERION_FOR_CG_2

RN 7 A —% | GRAVITY

#f7 87 A —% | GRAVITY_X

7,87 A—% | GRAVITY_Y

RHEF N7 A —% | GRAVITY_ Z

7,87 A —% | MASS_DENSITY

E20n "MOVE:BY_LINEAR_ELASTICITY_DYNAMICS

HhE ERLDTY 7 LEMEZRT L DD, BEERS A F 2 7 2V iz k) 1R A
T v TEW.

WF L T\ 54 | VolumeForce

REL T35 | Moduli

AP R T X =5
HAFIRT A =5
AR T X =%
A S 4
HAFR T X =5
HAFIRT A =5

MATRIX_SOLVER
ELEMENTS_PER_MATRIX_MERGE
PENALTY _NUMBER_FOR_DIRICHLET _BC
DT
CONVERGENCE_CRITERION_FOR_CG_1
CONVERGENCE_CRITERION_FOR_-CG_2

3. Displacement : 1%5% (ER49EIK) 54 SFH

FingerTensor :

| BRI SfF | FfEORRE 5 X —%

|

D_VEC BREiHToOEDTORERZ 52 3 2 LT, BEERP—ERE cRET
LEREZIRETE S, ZRILR7 PV EEIITEZ 5,

D_VX BREGSETOETTOEED X %252 %,

D.VY BRES TOETTORED Y K% 5 2%,

D.VZ BRI RTCOETTORED LK% 525,

N_LOAD BiFE GA) \ICHMY 2 FEN %252 %, ZRIGR7 LV EFSITEH 2 5,

N_LOAD_NORMAL | Bi5Ufi (04) (CHICRE A2 HA~NEMT 2 Km0 %252 %,

AN 7 =52 EREFNRE 2, ARERNAEZ2ERT,

Z4VH—FToVIg ARV K-8
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’ FingerTensor ‘ EA0D

AL ?INITIALIZE:FINGER_STRAIN_TENSOR”
RFE] 6 "SOLVE:FINGER_STRAIN_TENSOR”

1. FingerTensor : #IH#A{t ¥4

#4F5 | PINITIALIZE:FINGER_STRAIN_TENSOR”
HaE | BUEORZ IR L LT 7 4 YA —T Y V2L 5,

2. FingerTensor : FFRFBRIE +4

£ | "SOLVE:FINGER_STRAIN_TENSOR?”
FERE | BEEDIIRE D 7 4 v =TV VL Z RS,

PolymerStress : A—>—pAT7>VIUiE ANV F—8

’ PolymerStress ‘ E2YN

IRFfl e e ”"SOLVE:POLYMER_STRESS”

el s Jee ”APPLY:BOUNDARY_CONDITION”

1. PolymerStress :

FIHAME S

Z4)

”SOLVE:POLYMER_STRESS”

e

TAVYH—=TVINED, BTy P I—2Da— =Ty I LVEEL,

HEL T2
WHEL T3
HEFELTWEE
HAFL T2
HEFL T2

VolumeFraction
FingerTensor
Chi

Moduli

Concentration

AT A— 5
AT A — 5

MAGNITUDE_OF_ELASTIC_LOGTERM
TYPE_OF _MIXING_FREE_ENERGY

£y

”APPLY:BOUNDARY_CONDITION”

e

IBIEDITET ). FIHEAMA DEEREM 2@ T 5,

HEL T3
WEL T\ 58

Pressure

Displacement

Pressure : BEENE AV R—E

1. Pressure : 1R5 (BB 981R) &4 SHiH

| B (M HUR) bR | RIEOREKE 7 X =%

|

D_PERMEABLE

B2 ER T 2 RIS OWT, R TOMBHDIENZ2RET 5, (7Y
7 VR (BTIEEA » 70 v 7 v ), o FRimIZIEEREE L Ak X
N5, (B, @otty b7 —7 LAY Vo TlE, RRIEHNEHREE L
ARIND, )
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Flux : BIERERE AV RK—&

BENEL

] e s \ ?SOLVE:BY_PRESSURE_COUPLING_WITH_STRESS_AND_GRAVITY”

1. Flux : B ERE M

ey

”SOLVE:BY _PRESSURE_COUPLING
_WITH_STRESS_AND_GRAVITY”

haE

A LHIREM 2 B L T, IBERAR 27

HEF LT\ %8
HAF L T2
AL TV 25
RIEL T2

VolumeFraction
PolymerStress
Pressure

Displacement

HAFIRT A =5
AR T X =5
AP R T R =%
AP R T X =5
HAFIRT A =5
AR T X =5

EXPONENT_NU
GRAVITY
GRAVITY X
GRAVITY.Y
GRAVITY_Z
MASS_DENSITY

VolumeForce : $fEHIZ AV RKR—&

’ VolumeForce ‘ 2

RFfi] e e "SOLVE:VOLUME_FORCE_BY_STRESS_AND_GRAVITY”

] e e "SOLVE:VOLUME_FORCE_BY_GRAVITY”

1. VolumeForce :

R R RS B4

RN »SOLVE:VOLUME_FORCE_BY_STRESS_AND_GRAVITY”
BHE HONLEATT 2y F7 =7 DIGNARLE D @aT7 VORI 2 <,
#FE L T\ 54 | VolumeFraction

E L T\ % | PolymerStress

i7,8 7 A —% | GRAVITY

N7 A —% | GRAVITY X

REFN7 A —% | GRAVITY.Y

#i7, 87 A —% | GRAVITY_Z

WA N7 A —% | MASS_DENSITY

E2YN »SOLVE:VOLUME_FORCE_BY_GRAVITY?”

BnE BN OES T VORI %EL,

#F- L T\ 545 | VolumeFraction

i7 87 A —% | GRAVITY

#i7, 87 A —% | GRAVITY_X

7,87 A—% | GRAVITY_Y

REF N7 A—% | GRAVITY_Z

{787 A —% | MASS_DENSITY
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Moduli : RERZE. BHESE OV VK-8

| Moduli | 4%

WL

"INITTALIZE:MODULTI”

IR [ i

"SOLVE:MODULI_OF_GELS”

1. Moduli :

#IHA1E

i

Z4)

”INITIALIZE:MODULI”

e

AHDRT A—5 (—hf) 2D UDF 7— 5 K 0, HEUEHEECAUAG AAIE,
PR 2 LT %,
AHDRT A= (—BE) DHEHE L 2 OBAIC, B30 UDF F— 5 BAN S5,

Ao X—%
HAFNT A =5
AR T X =5

UNIFORM_CROSSLINKING_DENSITY_IN_ REFERENCE_STATE
UNIFORM_SHEAR_-MODULUS
UNIFORM_BULK_MODULUS

2. Moduli :

FEF R 0

Z4)

”SOLVE:MODULI_OF_GELS”

e

BT N DET 78V 7 R L AMTIER 2 7 <,

WEFEL TV 5
WEL T3
WIFL T 5

VolumeFraction
Chi

Concentration

Kt X =%
AFRT A =5

MAGNITUDE_OF_ELASTIC_LOGTERM
TYPE_OF _MIXING_FREE_ENERGY

Chi : BDF-3% HEERA/INZA—4%1 AYVYRK—E

| Chi | 45
#IHL ?INITIALIZE:CHI_PARAMETER”
Refii¥E | "QUENCH:CHANGE_CHI_.PARAMETER”
1. Chi : #]HA1L 5¥iH
e »INITIALIZE:CHI_ PARAMETER”
F&ne ANNDINT X =% (—kk) RHD UDF 7—=8 kD, x 87 X =5 2@k 7 %,
AKDINFG A =5 (—KR) BMFEL R WBEIc, 59 UDF 7—8 A 135,
#7897 X —% | UNIFORM_CHI_.PARAMETER_IN_INITIAL_STATE
2. Chi : FHEIFREREH +iH
E4in »QUENCH:CHANGE_CHI_PARAMETER”
i ROMMER x NF A= 5Hi e ZLIER%2 720 FT 5,
#t7,87 A —% | STIMULI.OF_QUENCH
#7897 X —% | TEMPERATURE_IN_INITIAL_STATE
#7877 A —% | TEMPERATURE_IN_FINAL_STATE
#7897 X —% | UNIFORM_CHI_ PARAMETER_IN_FINAL_STATE
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Concentration : A9V —AAVEES AV RK—E

’ Concentration ‘ HFR ‘
] WAL \ "INITIALIZE:ION_CONCENTRATION” \

1. Concentration : #JHi{t ¥

BN »INITIALIZE:ION_CONCENTRATION”
Pre ATDIRFG A =% (—F) RHD UDF 7—=% kD, A7 v ¥ —A4 % ViREZY)
L3 3,

ANDRT A= () BHEE L A, 50 UDF F— 9 BAN S5,
Rt F A —% | UNIFORM_ION_CONCENTRATION _IN_REFERENCE_STATE

FreeEnergy : BHIR/IL¥—, #HEIXILX—IE AV R—E

’ FreeEnergy ‘ 4

IRFfi] 76 b "SOLVE:TOTAL_ENERGY”
e s "SOLVE:ELASTIC_ENERGY”

1. FreeEnergy : FFEIFEREE S5

A0 »SOLVE:TOTAL_ENERGY”

PEne FUVOHHI A VX —%2E, EHHZF VX —%25HE T3,
AL T\ 5 | VolumeFraction

fff7 L T\ %35 | FingerTensor

HfF L T\ %8 | Chi

WL T\ 58 | Moduli

AL T\ %Y | Concentration

Wi 89 A —4 | MAGNITUDE_OF_ELASTIC_LOGTERM

#f7/8 7 A —% | TYPE_.OF_MIXING_FREE_ENERGY

FEAT R TOTAL_FREE_ENERGY
4R »SOLVE:ELASTIC_ENERGY?”
BEEE FNOBELI RN —2RE, Mt 2L X —%2E1HET 3,

#FE L T\ 54 | VolumeFraction

AL T\ %% | FingerTensor

KAEL T3 | Moduli

#f7,8 9 A —% | MAGNITUDE_OF_ELASTIC_LOGTERM
I RES TOTAL_ELASTIC_FREE_ENERGY

Incompressibility : JEEMFHEZRESE AV R—E

’ Incompressibility ‘ RN ‘
| SR | ”SOLVE:INCOMPRESSIBILITY” |

1. Incompressibility : #183{t £
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2. Incompressibility : FFEFREREE 5£#

H »SOLVE:INCOMPRESSIBILITY”

F&ne FOVDRFTN R IEERERE O R EE R E | RSO REAEZFH T 2,
AL T\ 3 | VolumeFraction

fEtT RS S TOTAL_ERROR_OF_INCOMPRESSIBILITY

DerivedFreeEnergy : BHIRILF—I& finZs AV R—E

’ DerivedFreeEnergy ‘ AN

HEEIFE "SOLVE:DERIVED_TOTAL_ENERGY”
IRFfHI 7 "SOLVE:DERIVED_ELASTIC_ENERGY”

1. DerivedFreeEnergy : MSHSERE ¥

By »SOLVE:DERIVED_TOTAL_ENERGY”
FEne TILVOHHIZ RN X — O ERECOE T %R,
WAE L T\ 545 | VolumeFraction

#HAHFL T 5 | FingerTensor

AL T3 | Chi

L T3 | Moduli

7L T\ %45 | Concentration

#A7/85 A —% | MAGNITUDE_OF_ELASTIC_LOGTERM
Wt 87 A —% | TYPE.OF_MIXING_FREE_ENERGY

B0 »SOLVE:DERIVED_ELASTIC_ENERGY?”
B&he OV ORME L 2OV X — O i RUEREC DL 7 & fE# <,
AL T\ 358 | VolumeFraction

#fE L T\ %35 | FingerTensor

AL T 5Y | Moduli

Wt N7 A —% | MAGNITUDE_OF_ELASTIC_.LOGTERM

DerivedIncompressibility : JEEfMFHZRES BimZs AV RK—&

’ DerivedIncompressibility ‘ HFR

| SRR

‘ "SOLVE:DERIVED_INCOMPRESSIBILITY”

1. DerivedIncompressibility : FFREIFEERE 3l

ey

”SOLVE:DERIVED_INCOMPRESSIBILITY?”

fne

LD T H 7 JEEMESAE DR ZE I O W T D ST DL R R L,

KL T2
KiEL T %Y

VolumeFraction

FingerTensor
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