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10

(2.2.39)

(2.2.40)



G TV e: MUNOTHT v VL
eP M ONT T v VL 8P Y MO

BERIS ARG B O B BER Y . BEIR R T OIS - O T ZPRIC—ET 2 b D & T 5,
HRRRE T OIS -0 2B 1% -

o= H(ep) (2.2.41)
do

29

deP (2.2.42)
ZZ T,

H': B RS
RS 77 -F0 L PO 2 BAAR

&=H") (2.2.43)

=H'gP (2.2.44)

Q-

ot DFRAREIE T —MRIITIEE . BYEOTAMEFEORBRETH D, & 2 CIEfE O 7= O MY FM:
OFTHe? DL0BEBTHL LD LT 5, MUEEROEITHIL F=0 N7 SgT 54, A
SELZRTFAUE 7 B 70,

H(2.2.4050 F 1Z F ORMIMBEERLTHY . Uik, &5 R A ORIEEEE ATRT,
ZIT AT LYy L@ DAFEAE L, IO T A 2R TRT O LT 5,

. 00
eP=1— (2.2.45)
Oo
ZZTNIRETH D,
ST, BUERT Uy VOBRERBEE FIZHE LW DL LT, RAOBEEENRIZRET D,
. OF
eP=A—— (2.2.46)
[

ZoRER(Q2.44)ITRAL, TRARGELND,

T.
_ AfaT. <.1I[D).ae (2.2.47)
ZZTC, DI~ NI 7 ATHDY
F 1 oF
aT :Z—G dD =DaT A:—za—ep:e‘p (2248)

SEEPED IS —O T BRI T O L S ICH T %,
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d.®d,."
? { A+dDTa} © ( )

BRIV D RRIRBA%(2.2.49) 3 LT, ZORADNLZOBEARF LN D,

(1) FRRBI%K
LU TIEABSE 2 — NI G o B MR R B & 5% 5

- Von Mises &R BE%

F=3),-0,=0 (2.2.50)
 Mohr-Coulomb &R ES%L
F=0;,—03+ (0;+03)sinp—2ccosp =0 (2.2.51)
- Drucker-Prager F:iREA%K
F=.,J,—ac:1—0,=0 (2.2.52)
I TR MEHER oL oy ITMEL ORI T EEEEANGUTO X D IZEET D
2sin ¢ __6ccosd

= =02 2.2.53
*T3%sing’ % 3+sind ( )

2223 Fh5E M
ABF a2 — R Tk, — LS Maxwell EF L4258 LTV, FORBERRITILLTFO XL 5 12
ZOTH e ERMAEMMEOT 2 q OIS,

o (t) = Ktrel + 2G(ype + uq) (2.2.54)
ZZ T
M M
1= un @™ ) =1 (2.2.55)
m=1 m=0
Thb, £l2. qlZ
. 1 .
4o +—qm = ¢ (2.2.56)

m

MHEROLND, ZZTHEHANIYV T 7= a0 ThHD, 2. VI 78— a B8 G, UL
T @ Prony fhF &R,

12



M
G(t)= G p0+2umexp(—t/7\m )l (2.2.57)
i=1

22.2.4 ) —TH#E
IS —E DR FICBOTRERKIFEOH HEAE (7 ) —F ) LIHEN B8 TH D, Ak L
ToREMEREN S — ORI 27 V=T BGRLEBEXH LN TE D, 22T, WL O00IERER
V=T OHMAETO LT DH, ZOBGUIBBICH AT 20T RITEBMNT 5 Z & TR E
TLHER—ECHNGI, HDEMELME L TWDIHOOTHE TV —TOFT e &35,
7 V) =7 EEBEB UKL, B@F., IGHER7 ) —TOTAHOBKE L TERINDZ U =TT
THME EENHNLND,

a (o}
g Ea_st: B (0,e) (2.2.58)

Z 2T, BREMICRAET 20T EHENHEOT A e THDHETHE, ROTHIETZ V=TT H%E
Mz 7-mkAD L HIcE£EIND,

e=¢€%+ ¢ (2.2.59)

(Y
(Y
A

g=c"":0 (2.2.60)
Ths,

AR OPERE T H R L7z K 912, 7V =7 2R I alia s U TR M L o R4y D 07
LRSS RTNERBY, 7 U =T 2FfE Lzl & OmRUL,

Gni1 =C: (€n41 — €qyq) (2.2.61)
€41 = €5+ AtBoye (2.2.62)

ZZT. Bote 1,
Brro =(1—0)By+0Bns1 (2.2.63)

ET %, £z, 7V —=TOFT B AeC1E, FERIE TR A B L
Ry =841~ €1 :0h— €f— AtBpo=0 (2.2.64)

L1 5,
Newton-Raphson /£ TOKEFH A TIL, FIHEZE 640, = 6, BLOARERIENLRDHND
OTAHIEE & LT, MR LB RITRAE T 5,
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R D =0=RY, - (¢! +atc,,)do™ (2.2.65)

n+1 n+1 n+1
Z Z T,
0B B
c P =0— 2.2.66
Cnt 00 ln+e 06 Ih41 ( )

LT 5, X(2.2.66) & R(2.2.67)Dff A fli- TIHRAERMND 012725 F CHREMIEZITY L&, 6T
o1 & BERRREL

=l +Atcs, 11 (2.2.67)

ZHAWD,
K(2.25T D EER 72 E LT, A a— RiX, L FO X 57 Norton 7 /VAZEA LT 5,
ZORERRAUT TFRO LS MY 7 U » T OF HETH mises hin /] q L RffE t ORI L £ T,

£T = Aqnt™ (2.2.68)

ZZTIE. Amn lIMENERTH 5,

S5 3K

S - BP0, FERUEA IRERIE OB LIS, FL#E(1995).

+ 0.C.Zienkiewicz, R.L.Taylor: The Finite Element Method, 6tk Ed., Vol.2: McGraw-Hill, 2005
CEHEDFEANC T vy BEITE ARERE (WER) . B AR 2(1998).

CBHEAES - EAR - U - LAREZ - )IHEE, FREREANC N7 v 7, (1R

B R\ (1982).

- ARIER - RIER - WM, SUPEHAE. Sk EIE1994).

+ Lois Komzsik:The Lanczos Method Evolution and Application:Siam. 2003.

PN ARERIEC L DR, ¥ = Z24£(1997)

s RINoedk - EIEHIsE, AIREFIEICIDBUST - 7 U =7, BMGf#tT, ¥1( = x4tk (1985)
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3. BITOFRNhEAHRATFZAN
3.1 BHOKN

WEEFRNT 2 — R FrontISTR DA NWB L OH N 7 7 A V&K 3.1.1 127,

(
T B—f Ay aT—4
| —
[ Ehaalbr 2 ] [ (F74 L% OO.msh) ]
AVLaTF—5 RATHIET—4. =
BRI ALOEE t?j_b’J‘{ pig: ] ‘ hecmw_part
R HIEHT —42 DB Ay T4
(F714)L4 OO.cnt) (Z741L800.0~n)
R &1 L
;I’*E'{‘bﬂf% FEMETFLF—4

@ AHhTZ7AIL

(7B &S .10g) (PE5RF .res)

R E, EITHEZOE A fRATIE GRAMLIER) :
(TWRITE, RESULT $EERDAH A1) hecmw_ws

Zik

[ 0574 ][ EEF—4 ]

AL T—4
(¥5EF .bmp, neu, inp)

fRATIE GRRMLIZER)
(IWRITE, VISUAL (5 EROHHAH)

by HAT 7411l

3.1.1 FrontISTR AHAZ 74 L

FrontISTR IZAJ17 7 A /L& LT, 2FEHIET —% . A v a7 —2B LOMH#ET —% 0 3
DODTFANPRETHD, AvvaT—#X, HEC-MW O E]Y — /L Cdh 5 hecmw_part
I 77 LML, TOR—GEEA Yy a7 — 2 ZEBSEIL, ZOREE L TOSEEEA v~
27 —XEZHWN5, heemw_part OFfflliEZ HEC-MW fHI D E~==2 T V2SR5 2 &, 2Tl
T —2 BITHET =2 B LR R A v 27 —F BT XA T =2 THY, 2—H—
D=2 T VOB LT > T, WHRTT 4 ZZHNTER, MET LI ENARETH D,

15



FrontISTR ®FEATICL D, a /T —F T 7 ANV ERRT —F 7 7 A VB L RAHLT — &% % 1)
T2, ZNLOWHNOFE NEZ, MITHIE 7 7 A A b o X OMITNEICKET 2,

A LT —#1% FrontISTR O FETH, ElRENTHRT 7 A L L0 HEC-MW fHED>Y —/u
THD heemw_vis 707 T HIEIVAERKTHZ L TE D, heemw_vis OFfflIE HEC-MW #]
Pt~ =aT7 VeI DH L,

UIF, ERAHD T 7 A VOBEIZOWTHEAT 5,

32 2@fHET—4

ZDT 7 ANME Ay aT—F LHIET -2 DA 7 7 A NVEBIORRE 7 7 A V& f
ELE’—a—éO
ARG T — 2 OFEMITLE 5 EITRHET D,

(#1)
'MESH, NAME=fstrMSH, TYPE=HECMW-DIST
°°°°° DAY aT =277 AND~y X —0EFKR (FEBGHCET L TIELH)
Foo_P16
'MESH, NAME=fstrMSH, TYPE=HECMW-ENTIRE
°°°°° Ay aT =0T 7 ANALDOER (B—fHERE TV TIEILHE)

Foo.msh

ICONTROL,NAME=fstrCNT =« « « « - RN T — 2 7 7 A V4 OEFR (WZH)
Foo.cnt

'RESULT,NAME=fstrRES,IO=OUT =+ - + - - RNTRERT — 2 7 7 A VA DEFR (ER)
Foo.res

'RESULT,NAME=vis_out, IO=OUT  « « =« - - AT — 2 7 7y AN DER (TR
Foo.vis

33 AvyaT—4

TDOTFANIAREHRA v 22 TEET D, 0. THIET -2 THHAT 27 0v—7F—
X EEFRT D,
Ay a T —HDFMMLIE 6 EIZiLHT 5,

(f8l)

'THEADER e Ay ¥ ad A MVORE
TEST MODEL A361

INODE e i AR AR OD T 2
0.0,0.0,0.0

16



IELEMENT, TYPE=361 === HFEAXIT 4 BT 4 DERH
1001,1,2,3,4,5,6,7,8

INGROUP, NGRP=FIX, GENERATE = --------- iR T N—T DEE
1001, 1201, 50

'EGROUP, EGRP=TOP, GENERATE = --------- BRIN—TDERHK
1001, 1201, 1

'END

3.4 @BiEET—4

DT 7 A NN OFER], BALEESRSAE, R ER SRS -2 28R T D, VL
N=DHIHRLE Y 27 74 P —OfiliHl 7T —2 &, FHET —22GEh s,
AT HIE 7 — & OFEANTE 7 EICREHT D,

(#1)
"Analysis Type
ISOLUTION, TYPE=STATIC ~ --------- fiFfAfr O FE R DR E
! Analysis control data
'BOUNDARY  -mmmmeee- BB S D E 2%
FIX,1,3,0.0
'‘cLoon e EPRERMOEE
CL1,1,-1.0
'DLoAD e 3 AT A B S D TE 26
ALL,BX,1.0
'REFTEMP = SR E D EE
20.0
TEMPERATURE — -=mmmeee- B (RE) RMFOER
ALL,100.0

! Solver Control Data
ISOLVER,METHOD=CG,PRECOND=1,TIMELOG=YES, ITERLOG=YES
--------- YV Lo — DA
10000,2
1.0e-8,1.0,0.0
! Post Control Data
'WRITE,RESULT -=---- fRATARE R T — & )
'WRITE,vIsuAL. —  -=--- AL T — & )
!! Visualizer
lviswgad e LT, Eva7 74 —ofilfflr —%

17



lsurface_num =1

Isurface 1

loutput_type = COMPLETE_AVS
'END

35 HAIZ7ANL

EITNETIT DL, n 7740 (JEEF Jog) NHAhEND, £7=. HADFERIZE D /4L
HAMATRE R 7 7 A4 v (JEIRT res) DI S5,
a7 7y ANME, LFICRTHRENH NSNS,

Hii BN

i

£ AN B
Hi O 2
Hi RS
BROTH

L )

PR R
TNL, OF Iy SIS DK+ de/IME
I A e
A ~7 FViE
it A B SR B

3.6 RITHZX

(1)  FrontISTR M#fi
FrontISTR OARKZRADEST2T 4 V27 MY ETIEETREOI LV N T 0 L7 N VKT
Do

20 AAT7AILDERE

3 B DOANI)T7 7 A/ heemw_ctrl.dat, MFHIHT -2 B IO Ay a2 TF—FHEL,
hecmw_ctrl.dat ([ZFETHIEIT — 2 & A v v a T =207 7 A4 (RR4) b T 5, HER
S, TR T — 2 7 7 A VB L OAHEULT =2 7 7 A VOFEE BIT> TR T &,

3)  B—fEEOMBTRET
Linux % —IFA%H L ANTZ7ANDDLT 4L FI~BLU b F 4 L7 b %8
WL, FROLIICETTS (ZFL > B7ar 7 haEY)

18



B])  Linux O%HE
> [fistr2

5])  Window D&
> fistr2

(4) Linux ETOitiF|EST

Linux RTIET®H MPI ZA A b—/L LT2BREE T, WHIFITHICZ A L LARITHIE R B
VW, I UNAINVFEOFEMIIA VA N2 T EBROZ L, EITIX, MPI O E{TEREOHK
VRS D, BAFIC 4 SEICTOERITHIZ2RT,

> mpirun -np 4 ./fistr2

3.7 ETHOHKH

FrontISTR Ver.4.3 (2B W T, IEH EITH MR TECWAMAELE R XA T2 £ 3.7. 1 ITRT,

® 371 BAHENNCER—FE

BRES | BB | ST PRI R AT | ABHIERR I R AT
341 O O O
342 X X X
351 O O O
352 X X X
361 O O O
362 X X X

19



4. BRS147T35Y

41 ERFAITIV

FrontISTR 1%, # 4. 1. VIR T EBREHEAMATICMN HT252808TES, FrontISTR (FAYY 2T — 4%
HEC—MW Z#EHLTANTHDT, L FTOEZETAT7TI7VORIE HEC—MW OFBIZHEL -1 0T
oD, BHRIATIVEH 4. 1. 110, BRIARXITAET4BIOmEE ZOERZK 4. 1.2 177,

*® 411 BXRSATF)—F&

RS ERE i
341 4 RV AR E S
342 10 #f AP AR R SR
\ 351 6 Hi L LI R 2255
YRR o N
352 15 S fmm iR R SR
361 8 Hii S H AT
362 20 FiSNHR IR B FR
!Illllll :lliiiiiiill: ;IliiiillillE
341 342 351 352
361 362

K 411 BEXRZA4TIY)

20



( OEEER )

7 —K —x

1 1-2- 1-7-2-5-3-6

2 1-2- 1-7-2-9-4-8

3 2-3 2-5-3-10-4-9

4 3-1 3-6-1-10-4-8
( AEEER )

[aE:S —K —K

1 1-2-3 1-9-2-7-3-8

2 4-5-6 4-12-5 -10-6-11

3 1-2-5 1-9-2-14-5-12-4-13
4 2-3-6 2-7-3-15-6-10-5- 14
5 3-1-4 3-8-1-13-4-11-6-15

21




( NEHER

)

i 7 —K —iK

1 1-2-3-4 1-9-2-10-3-11-4-12
2 5-6-7-8 5-13-6-14-7-15-8-16
3 1-2-6-5 1-9-2-18-6-13-5-17
4 2-3-7-6 2-10-3-19-7-14-6-18
5 3-4-8-17 3-11-4-20-8-15-7-19
6 4-1-5-8 4-12-1-17-5-16-8-20

412 ARV TAET4HLUVEES

22




5. 2&HEHT—4
51 Z#@HET—IBE

ERGIET — 213, FrontISTR IZ T DA T 7 A NDT 7 ANZEZERT HDHDTH 2.
BIRHIET — 2 7 7 A LV ORIZLL T D LB TH D,

HHEERIZESS ASCII XD 7 7 A LV TH D,

M) THEDI~Y X — TN T—E ORI TS,
~y X —ORBONAFITEANICEH TS 5,
T—HORXRE VBT T, 2EAT S,

52 ARHRA

BIRHNET — 2 7 7 A Vi, ~v X =T, T—HFIT, T AL MIMLOLER IS,
Ny A — TN T =0~y X —NEEN 5,

<Ny H—>
BIRHET —X 7 7 A NVNT, T—HDEWKRLET—Z 70y 7 ZkET 5,
TEAMN T THREDGE. ~y X —ThhH LR IN5,

<Ny B —T>

ANy H— L ZRUTED N T A—F EBFIRT D,

Ny B —TIENy X —ThaE o TWRITIUER DR, NI A= BREREEE, [, ZHW
TEDRITHT R ITNIER DR, NI A—=ERMEE L DHEIL. RNTA—FDH%IT =) Bfiix,
Z DB Z TR T 5,

Ny BT EBEITIC D> TRk T 5 2 LI TE 20,

<T—HAT>

Ny HATORDATH LRI S, LERT—5 2Rl T 5.,

P R FIERITIT T B RN R g 2 I8 . AT B~y X — TER SN ST — 7 20k AT
romkEsng,

F—FIFENLERNES b B D,

<XV 7>
FT—=HDOXE XFIiFE o~ [ W5,

<22 O >
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ZEHEFEAIND,

<4 Hi>

AN ATRERR XX, 7oA —Za T [ "7 [-) 3T Taz A-Z 0-9] THD
D, WO —3LFE T 72038 TF Taz AZ] THE-> TWRITUZ R bR, KRITF/NCF
DOEBNE7R <. WEBHICIT TR TRIXTE LTHRbR 5,

Fo. AHTIORKEIL 63 LFTH D,

< Ty AN >

Ty ANVBIERARE R LT, Ty —RAaT [ g7 [, BUAR [, AT v
= /), 35 Taz A-Z 0-9] THD,

77 ANVGIE, FRICRLER R IR WR D N2 2 E A TE L, MxE S kb S 2 oW fEE R
BThD,

Flo. T ANADRREIL 1023 XFTH D,

<VFEVNEURT — & >

BT TH 22 TH LW, FBHEOFNCIX, TE] £7201% Tel OFRLEEZDTRITIIZR LR,
El £721% Te) EBEHEHLTOEDRV, D) £720F Td) 1IEHRA,

<L # a A MT>

ATEAN TN F720X T#) THEDIITIZTA L MTEARIN, BHINS,

AR MAXTZ 7 ANVPOEEDOMBEITIHEATE , ZOEITHIBRIT 20,

53 AyS——8

BRI T — 2 I T O~y X —IZ Lo TR I TV D,

~o ¥4, oL

ICONTROL | Mebiiiliel s — » i &
'MESH Ay aT—HER
'RESTART YRE— T —HEHR
'RESULT FRATRE R T — Z B 5%

B~y X —IZiX, NITA—ZLENENDNy X —IIHIE LT T — 2 DHEE D 5,
UUF, BRSNSy X —IZONWTT —ZERHI L & IZHAT 5,

24



(1) ICONTROL
fERTHIE T — 2 7 7 A VEFRET D,

147 H
!ICONTROL, NAME=<name>

INT A—=H

NAME enl) - (2H)

INT A =LA INT A—HE N A&

NAME fstrCNT fiRAT HlAE 7 — &~

217 B LIk
(21T7H) file

ZEHA OFS

file ENTHIA T — & 7 7 A V4 (FEXF XA et XA ILIHRE e, RIS A DA
IH VLV T4 L7 BUMBDIRALERD)

it 1
!CONTROL, NAME=fstrCNT

myctrl.cnt

25



(2) IMESH
Ay aT—HT7 7 AIVERET D,

14TH
'MESH, NAME=<name>, TYPE=<type> [,optional parameter]

INT A=K
NAME Al (WaZH)
TYPE Ay vaBA7 (WH)
10 AHIFRE (B AT)
INT A =R 4 INT A —ZE N &
NAME fstrMSH Solver A 17— %
part_in Partitioner A fJ 7 —#
part_out Partitioner H )7 —#%
mesh Visualizer AJ]7 —#
TYPE HECMW-DIST HEC-MW Z3#(A v v a T —X
HECMW-ENTIRE HEC-MW H—fEK A v 27 —X
10 IN AN (F7 1)
ouT H 7 H
21T H LR
(217H) fileheader
e Fa
fileheader AT aT =BT 7 ANKHDNy X — (FExf/ N A st S 2 IZHEE ATRE,

X RADG ATV T 4 L7 FUINEDNRR LR D)

[0 RT A =X DOFM /NT A —ZEIIMIH B L H 2 7au,
TYPE 78 HECMW-DIST D54 .7 — #1TIZFRE T 5 fileheader 1%, 7 7 A V4 KJE D[ <rank>)
ZERWIZHDOTH 5,

it 451

'MESH, NAME=fstrMSH, TYPE=HECMW-DIST, REFINE=1
Mesh.in
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(3)  IREFINE

VA SR ERT D

117H

'REFINE, CADFILE=<name>, TYPE=<io>

INT A—XH

CADFILE ARl (wezA)

TYPE ERY 77 A —FEH

IRTRA—H L INT A —HAH N

CADFILE <name> etk & CAD 7 7 A V4

TYPE 1 WE Y 7 7 A F—

0 Revecap UV 7 7 A F— (RFE4)

217 H LABE

(247H) num

B4 N

num V77 A EEK

27




(4)  IRESULT

fRMTHERT — 2 7 7 A NV EIRET S,

117H

'RESULT, NAME=<name>, 10=<io>, TYPE=<type>

INT A —F
NAME Al (WaZH)
10 A tEE (W2H)
TYPE AT (AT
INT A =24 INT A —ZE N
NAME fstrRES Solver /117 —#
result Visualizer A )7 — %
vis_out Visualizer tH /157 —#
10 IN ATTH
ouT 71 H
TYPE TEXT TXAMEX (T 74 1)
BINARY NAF Y =R
2 47 H LR
(247H) fileheader
e Fa
fileheader FRATRER T — 2 7 7 A N D~y Z— (FExF /S A fash/ S A IRIZHRE ATRE,
R ANZDGEFT AV P T 4 L7 FUMNMBDNALENRD)
IDOERIZE - TEREND 7 7 A V4L, fileheader+.<rank> & 72 5,

it A 451

'RESULT, NAME=fstrRES, I0=0OUT, TYPE=BINARY

result.out
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6. B—fABAY aT—4
6.1 BE—AylaT—ABE

FrontISTR (2B W T, —H—[FH @K A v 27— X Z1EKT 5,
—fEIR A v 2T =X OFFBIILL T LB TH D,

HHEERIZESS ASCII XD 7 7 A LV TH D,

M) THEDI~NY X — TN T — 2O I TND
~y X —ORIROIEFIZEAVICHBTH S,
FT—HORYE VI T, 2T S,

6.2 ARNHRA

B—fH A v 2T =X 77 AL, N~y X —{T, T—HXIT. 2 AV MIhrLiERIND,
Ny B —fTIIINT 1 2D~y X —0RNEFEN 5,

<Ny H—>
—fHIA v 2T =X T AINVNT, T—HOEWET =270y 7 BEET D,
TEAMN T THREDGE. ~y X —ThhH LR IN5,

<Ny H—T>

Ny =L ZRUED RTA—F ODNEEFLIRT 5,

Ny Z—ATIEIN Y B —ThEE > TORITIILR SR, NI A= BRNEREAEE, 1,1 ZHv
TEDOBRITKT T IULR DR, NI A—ZNEE L DAL RNTA—FDRIT =] HBfix,
ZOBRIMEZ TR T D, ~y X — 1T 2B8EITICO > TReid 32 Z L ITTE R0y,

<T—=H4T>

Ny X—ATOWRDATN LR E N, BERT —F Ziid T 5,

T AATIREEATICO I 5 RN H 28, TNIF~y ¥ —TERSN LT —F R OHANC
KOVRESH D,

T ATIIRER VSR L H D,

<XV 7>
— X OXYY LI o~ I, WD

<22 O >
ZEHITER SN D,
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<4 Hi>

ABNCHERAIREZR ST, 7o —2ay [ o A7 [-], &5 laz AZ 09 Thd
D, BMNO—XFE T F3ETF Taz AZ] THES TWRITIUIZR 2, KICF/NLF
DEBNER <. WEBIIZIT TR TRIXTE LTHRbR 5,

Fo. AHTIORKEIL 63 LFTH D,

< Ty AN >

Ty ANVBITERARER LT, Ty —RAaT [ A7 [, BUAR [, AT v
= /), 35 Taz A-Z 0-9] THDH,

77 A NVEIE, FRCEER N IRWVR D RNAEEATH K0, FX SR kbR 2onF b FEE AT
BThD,

Flo. 77 AN DRERKREIT 1023 XFTH D,

<FEVINEUR T — & >
FBEIIH->THARLThH I, BEORNCIX. TE)] £7201% Te) OB Z 20 R0 IEAR 5720,
(Bl 721k Te)] EBoa2EHALTENEDLARW, D] 7201 Td) I3EHARA,

<IL# T A MT>

FER T T T#) CHEDTEIAY MLARSH, BRSNS,
222 MHET 7 A AP OEEOREICHATE | 2 ORI HIRIE 2,
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6.3 BH—EEAY a1aT—EDOAYSF——E

B —fEI Ay S 27 — 2%, LT O~y 2 — 2 L0k En 5,

=4 W i 2
'HEADER Ay aT —HDHEANL M-1
'NODE i AU R M-2
'ELEMENT FLRE M-3
'EGROUP BRIN—T M-4
'SGROUP o N—7 M-5
INGROUP s — M-6
'ASSEMBLY_PAIR TR T VE AT M-7
'CONTACT_PAIR Prfib i ~=7 M-8
'END FEIRIATFET M-9

KB —TIE, NTA—HEENEND A~ —IRIE LT T — 2 DO H 13D 5,
LIF, RS~y F =2 oWTT —ZE B L LB I IR T 5, 7 —ZERBI O L SR L T
L% FII EREROHHAE 5 TH D,

<Ay vaT—HpE>

'HEADER,VER=4 M-1
EXAMPLE MODEL
INODE,PARTNAME=MAINPART,NUM=1000 M-2

1, 0.00000E+00, 0.00000E+00, 0.00000E+00
2, 0.50000E+01, 0.00000E+00, 0.00000E+00
3, 0.10000E+02, 0.00000E+00, 0.00000E+00

'ELEMENT,PARTNAME=MAINPART,NUM=1200,TYPE=351 M-3
1, 1, 2, 4, 34, 35, 37
2, 2, 5, 4, 35, 38, 37
3, 2, 3, 5 35, 36, 38

'EGROUP,PARTNAME=MAINPART,NUM=200,EGRP=TOP M-4
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ISGROUP,PARTNAME=MAINPART,NUM=10,SGRP=UPPER

11, 1
12, 1
13, 2

INGROUP,PARTNAME=MAINPART,NUM=50,NGRP=FIX

51, 52, 53, 54, 55,
61, 62, 63, 64, 65,
71, 72, 73, T4, 75,

'ASSEMBLY_PAIR, NAME=ASMPO0O1, NUM=1

UPPER, LOWER, MAINPART, SUBPART

!ICONTACT _PAIR, NAME=CP01, NUM=1
SLAVE, MASTER, MAINPART, SUBPART

'END
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(1)  'HEADER (M-1)
Ay 2T —=HDIARIL

1478

IHEADER, VER=<ver>

INTA—H
VER N=Va E R (W) A Var T

2{TELIE

(24TH)TITLE

e B N7
TITLE C A~y B —H AL
= Bl

IHEADER, VER=4
Mesh for Contact Analysis

IE

¥ TTh b,
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(2)  INODE (M-2)
i1 RUBARE D E 5%

147H

INODE, PARTNAME=<partname>, NUM=<num>, [, optional parameter]

INTA—H

PARTNAME B D=V D4 FR (W ZE)

NUM B s O (W2H)

NGRP ST N—7%4 (AW A])
2 fTEHUE

(2 47 H)NODE_ID, Xcoord, Ycoord, Zcoord

(LA T [RIER)
B4 B N
NODE ID I i m
Xcoord R X R
Ycoord R Y A
Zcoord R 7, JEEf
aFE

0 XYV Hsaad CHINEEAZEK LIZGA. HiX 100 725,
0 MIIERINTHHEHREZHERLEGAS, WENEH I, BEA vE—UNRERRIND,
° NELEMENT| T I WHisIZBRIN SN D,
® NELEMENT | CEZEINAHAIZNELEMENT) XV RIICEZ I N TWWARITRIE R B0,
{55 FA 451l

INODE, PARTNAME=MAINPART, NUM=1000, NGRP=TEST

1, 0.0, 0.0, 0.5

2, 0.0, 0.0, 1.0

3, 0.0,,1.5 YA ZI0.0]

4, X, Y, ZJBERELT0. 0]
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(3) IELEMENT (M-3)
BEROTHE

147H

IELEMENT, PARTNAME=<partname>, NUM=<num>, TYPE=<type> [, optional parameter]

IRTA—H

PARTNAME BT %= DL TR (WIH)

NUM BROEH (M)

TYPE BRLAT (WIA)

EGRP BRI N—T4 (B W)

IRTRA—H L, IRT A=Al WA

TYPE 341 Y i AR 2 3 (—R)
342 DY i AR 2 3 (Z7R)
351 =AEER(—K)
352 AR (CR)
361 INHARZEEFE (—R)
362 INTERELSE (ZR)

2 fTHLER

(247 H)ELEM_ID, nod1, nod2, nod3, ..
(LR [RIAR)

€ B M WA
ELEM_ID I PRE
nodX I ARTTAET A

IE

HHEIAT, axI T 48T 4 OFMIE, 38 HEXIAT TV 22O &,
2% 7 4 €7 4 THRETHHAIE IELEMENT) X9 #iiCE#SAT05 BENRS 5,
BRE S IFER L TV D S4BT,

NMELEMENT] # 7> a3 U3 ifEITHERTE D,
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-
—

D

s

AN
=

N

S

off

° FBESITEARETRITINE B0, AT,
0 [FIULEREFFZHEMEL THEHTLIHE. REBRICADLEENERA NS,
t—UnHhEns,
@ TEHRINTWARWEISZIRIT A ET LAIMEHTHZ LIETE R0,
0 Ul ODHERDODERLBEEATICOIE > TRIB L TH LU,
55 A5
IELEMENT, PARTNAME=MAINPART, NUM=100, TYPE=231
1, 1, 2, 3
2, 4, 8, 5
4, 6, 7, 8

'ELEMENT, PARTNAME=MAINPART, NUM=200, TYPE=361, EGRP=A
101, 101, 102, 122, 121, 201, 202, 222, 221
102, 102, 103, 123, 122, 202, 203, 223, 222
103, 103, 104, 124, 123, 203, 204, 224, 223
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(4) 'EGROUP (M-4)
BRIV —TDEE

147H

IEGROUP, PARTNAME=<partname>, NUM=<num>, EGRP=<egrp> [, optional parameter]

IRGA—H
PARTNAME J& 35— D4R (L)

NUM THOMEE (GENERATE %6 L2\ 4. #4%0)
EGRP PRI N—T4 (WIH)

GENERATE BRI N—TZR T HE RO B B AR (W AT

2B (GENERATE #HEH LA ES)

(217 H)elem1, elem2, elem3 ...

(LA R IR ER)
e J&ME N &
elemX I BRIN—T BT HEEE =

2{THLIEE (GENERATE #{EH7d %158)

(2 77 H)eleml, elem2, elem3

(LA R IR ER)

e & M N &K

elem1 I PRI N—TNOERY)DELZE =

elem?2 I BRI N—TNOHEDERE =

elem3 | PR S (AR ATHE ., A IEIFIT elem3=1 &£72%)
xE

o I TCEBROROEREAND ZLBTED, FLROFTT Y 2 L IGE S E T, (EROKD
FEMAT D LBTED,
o IEETHEHIT IEGROUP) LY HilCERSN TV SLERH S,
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° NMELEMENT | #7333 v TERINTWARWERE TSN, ZEXA vV RRRIN

Do
® HBESNLEZRVPRICFCI/N—TANIHFEST L HEFERSL, 5 A vt —Y BRI
Do

T RCOEHRIT, TALL] EWIHILFTOERZIL—TIZ@ L TW5 (HERICARSIND),
DEDD T N—THEHBNCOIT TERTX D,

{52 F 1

'EGROUP, PARTNAME=MAINPART, NUM=9, EGRP=EA01

1, 2, 3, 4, 5, 6

101, 102

205

'EGROUP, PARTNAME=MAINPART, NUM=2, EGRP=EA02

101, 102

'EGROUP, PARTNAME=MAINPART, NUM=2, EGRP=EA01 JN—7TEA0L 1121501, 505]2%BINEN5,
501, 505

'EGROUP, PARTNAME=MAINPART, EGRP=EA04, GENERATE 7 N—"7"TNA04 J 12

301, 309, 2 301, 303, 305, 307, 309, 311, 312, 313 | 23 BIISND,
311, 313
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(5)

ISGROUP (M-5)

[ ARy

147H

ISGROUP, PARTNAME=<partname>, NUM=<num>, SGRP=<sgrp>

INT A—XH
PARTNAME BT 58—V D4 (W)
NUM i OEE (WZH)
SGRP W7 NN—7% (WZH)
2 fTEHUE

(2 47 H)eleml, Isufl, elem2, Isuf2, elem3, Isuf3, ...

(LA IRER)

e J& N &

elemX I w7 N— BT HDERE S

lsufX | w7 N—ICBT A2 EREORTEE &
TE

PWRIA T EEBEFIZONWTIE, 38 HBERIATTV] 23RO L,

(BEH., RPTHES) LW OMAEGLEICL > THEMEKRT 5, 1 TIHHEEOKOEZ AD
TLEMTED, FEROA TV a UBBEDLE T MEBEOROITEFATLIZ LN TE S, (B
F. RPTHES) LWV MAEDEIEIL TR —OITIZ R T IER 5720,

fRET 2 EHIL N'SGROUP| LVANIERINTWDIRLENRD D,

N NELEMENT) 47y 2 V CERZRIN TWaWESITEHE S, B85 2 o2 —UNRER

b,
NMELEMENT | 47+ a3 UV TERIN TWVWARWERZ ST EIZRA SN, BEX v —UNRE
REND,

BWEAA T EHEZTOESERRN2WVHIERA S, BEX v —UNRERIND,
OEDD T N—THEHNIDOIT TERTE D,
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{52 F 1

ISGROUP, PARTNAME=MAINPART, NUM=7, SGRP=SUF01
101, 1, 102, 1, 103, 2, 104, 2

201, 1, 202, 1

501, 1

ISGROUP, PARTNAME=MAINPART, NUM=2, SGRP=SUF02

101, 2, 102, 2

ISGROUP, PARTNAME=MAINPART, NUM=2, SGRP=EA01 2 /L—7[SUF01iZl(601,1), (602, 2) |A3E00
601, 1 b,

602, 2
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(6) INGROUP (M-6)
SN —T DER

147H

INGROUP, PARTNAME=<partname>, NUM=<num>, NGRP=<ngrp> [, optional parameter]

INTA—=H

PARTNAME B9 %/ —=Y DA TR (WZH)

NUM i OfE% (GENERATE # 1] L 256, 22H)
NGRP i N—"7"% (W)

GENERATE Hi 7 =8 T D8RO 3 BV AR (B F])

2B (GENERATE #HEH LA ES)

(2 47 BH) nod1, nod2, nod3

(LA T [RIA%)
3 €l J& W&
nodX I RN =T R T oI mE S

2{THLIEE (GENERATE #{EH7d %158)

(2 47 H)nod1, nod2, nod3

(LA R IR ER)

e & M N

nod1l I B N — T NO P DH T

nod2 I B N —T NI DOHI N>

nod3 | BT 54y (B IS AT HE, A BT nod3=1 £72%)
xE

o I TEBOROHALANDZ LN TED, ELROFT Y 3 VIBESET, EROKD
TEMATHZLNTED,
o RETAHEiIAIL INGROUPS LV HIICERSNTNDLERD D,
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® [INODE] #7 v ay TEHIN TWARWVHEIAIZERA S, BEX v E—UNRERIND,
E S NTHRPBEICE U7 NV —TRNICFEET 256 B S, BE5E A v —UREREN
Al
ETOHMIE, TALL] WO ARTOES 7 —7IZBL 5 (HEMICAEREND),
OEODTN—TH BN DT TERTE D,

{5 AR5

INGROUP, PARTNAME=MAINPART, NUM=8, NGRP=NAOI1

1, 2, 3, 4, 5, 6

101, 102

INGROUP, PARTNAME=MAINPART, NUM=2, NGRP=NA02

101, 102

INGROUP, PARTNAME=MAINPART, NUM=2, NGRP=NAO1 /L —=/INAO1 (21501, 505 A%:BMSiD,
501, 505

INGROUP, PARTNAME=MAINPART, NUM=2, NGRP=NA02 27 /L —INA02(Z[501, 505A%:BMSiD,
501, 505

INGROUP, PARTNAME=MAINPART, NGRP=NA04, GENERATE 7/ —="TNA04]{Z

301, 309, 2 301, 303, 305, 307, 309, 311, 312, 313 2MBINS D,
311, 313
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(7)  'ASSEMBLY_PAIR (M-7)
TR T VNIV S TR 7 ERT OER

1478

IASSEMBLY_PAIR, NAME=<name>, NUM=<num>

IRTGRA—H

NAME TR TVAT L (WIE)

NUM T TUT O (VZE)
2 fTE LI

(2 17 H LAF#) SLAVE_GRP, MASTER_GRP, SLAVE_PARTNAME, MASTER_PARTNAME
(LA T IRER)

3 €l & QS
SLAVE_GRP AL =T HDE T NV—T 4
MASTER_GRP N AL —HOWE S N—T 4

AL =T NG T DN =Y DAFF
YRS — M NE T DY DR

SLAVE_PARTNAME
MASTER_PARTNAME

= FAf

IASSEMBLY_PAIR, NAME=ASMPO1, NUM=1
UPPER, LOWER, MAINPART, SUBPART
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(8) ICONTACT_PAIR (M-8)
PERRFRAT I N D 82 R T O E 5

1478

ICONTACT_PAIR, NAME=<name>, NUM=<num>

IRG A=K

NAME BT L (WZH)

NUM Befih 7 D% (W7H)
2 fTE LI

(2 17 H LAF#) SLAVE_GRP, MASTER_GRP, SLAVE_PARTNAME, MASTER_PARTNAME
(LA T IRER)

3 €l & QS
SLAVE_GRP AL —T DRI N—T 4
MASTER_GRP ~YARZ—HDE S IV— T4

AL =T NG T D/ =Y DR
YAL—HBNET D=V DA

SLAVE_PARTNAME
MASTER_PARTNAME

= FAf

ICONTACT _PAIR, NAME=CPO1, NUM=1
SLAVE, MASTER, MAINPART, SUBPART
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(9) 'END (M-9)
Ay T —H D&
TDNIHE—=NENDE AV 2T —BDFHIIAIREE T T 5,

147H

IEND

INTA—=H
7L

2 {TELIE

L

45



7. BEHET—4
7.1 BEEET—SHE

FrontISTR %, f##rHET —4% 7 7 A V2 ANTT LT, FRIRTEEGIET —% . VL —Hl{#
T2 BLOHR R MLEE (Ff4L) #lET — & 2 S L, Tt R 2 33 5,

- fRATHIE T —4 ~

BI04
(BRATE M DRE)

SOLVER CONTROL
CIILINBATDERSE)

POST CONTROL
(RAMLIEDERTE)

*F RTEAHN% ' ENDICTET
*ELEER (LER

RN T — 2 7 7 A VOFHBIILL T D & B0 Th D,
HHERICESS ASCIEXRO 7 74 L TH D,
M) THEDI~Y X — TN T —Z ORI TS,
Ny X —OFRIBDNEFITEANICEH TH S,
T2 OREIYFEFICE T, 2EHAT S,
T 7 ANVHNIIREL DT TIODY =12 TnD,
T ANDERKIZ TVEND] Z AL TR T ET 5,

<R HIET — & ] >
### Control File for HEAT solver
ISOLUTION,TYPE=HEAT
'FIXTEMP
XMIN, 0.0
XMAX, 500.0 OFHREHIET — 2 85
### Solver Control
ISOLVER,METHOD=CG,PRECOND=2 ITERLOG=NO,TIMELOG=NO
100, 2
1.0e-8,1.0,0.0 @Y N AR—HIET — F E 45y
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### Post Control
'WRITE,RESULT
'WRITE,VISUAL

IVISUAL, method=PSR
lsurface_ num =1

Isurface 1

Isurface_style = 1
!display_method 1
lcolor_comp_name = TEMPERATURE
lcolor_subcomp =1
loutput_type = BMP
1x_resolution = 500
ly_resolution = 500

'Inum_of lights =1
position_of_lights = -20.0, 5.8, 80.0
lviewpoint =-20.0 10.0 8.0
lup_direction=0.0 0.0 1.0
lambient_coef= 0.3
ldiffuse_coef= 0.7
Ispecular_coef=0.5
lcolor_mapping_style=1
"interval_mapping= -0.01, 0.02
lcolor_mapping_bar on=1
!scale_marking on=1

'num_of scale =5
Ifont_size=1.5

Ifont_color =1.0 1.0 1.0
'END
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7.2 ARNFA

FRATHIE T — 2 1%, ~y X —1T, T—X{T. 2 AV MTIhLHERIND,
ANy XTI T — DD~y X —RNEEND,

<Ny H—>
ENTHIE T — 2 N T, T—XDORKET =47 ay 7 ZRET D,
ATEAS 1) THELILGE., ~v X —ThoHLHRIND,

<~y B —{T>

Ny B — L ZRUTES RT A —F ZFRT D,

Ny B —TIENy X —ThaE o TWRITIUER DR, NI A= BRNEREEE, 1,1 ZHW
TEDRITHT R ITNIER DR, NI A—=ERMEZ L DHEEIL. RNTA—FDH%IT =) Bfiix,
ZDBITEZ TR T 5,

Ny BT EEATICh > TRl T 5 2 LIETE R0,

<F— 17>

v H—FORDITH SIS L, LT — &%ﬁ 59 5.

7 S FERATIC DT 5 TTREMEA b B 45, ZURA~ 5 — CER SN S 7 — 2 k0 SR
EORESHS,

T=ATRRNBERVNLGE LD D,

<X 7>
F—=HZ O LFEIiFEh o~ [, #HWS

<ZEE O >
ZEHFERAIND,

< 4 Hii >

BANAEH TR 07X, 7o —Aa7 [ A7 -] &85 Taz A'Z 0-9) THD
BN, BAO—XFE T 7203585 Taz A-Z) THE > T RRITIER 5720, KRICF/NCF
DORFNE AR < . WP TR TRIFE LTHRbILS,

Flo, AHTIOHRKREILZ63XFTHD,

< Ty A N>

T ANVKIAER AR TFIE, T F—Rar [_j o470 -], BUAR [, AT v
= [/, %85 Taz AZ 09 TH5D,

Ty ANAIE, FRCRRIBE N2 WER D RNZAEEATEH LW, FHxf/RA | xS 2 DOW TS FEE AT
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HETH D,
Fo. T ANALORKEIT 1023 XFTH D,

<FEVINEOR T — & >
FBEIIH->THRLTH W, FBEOFHIEX, TE) £721% Tel] O 52200 200X 570,
E] £721% Te) EBOEFEHLTLNE DRV,

<! # a X MT>
1TEADS TN F£7201% T#) THEDITIEZ A MiEAR I, BEINS,
A MTET7 7 ANVPOEEOMBEICTFHEATE . ZOHUTHITRIZ 20,

<!END >

Ay 2T — 2 DR
ZDOE—=PNERNDE Avy aT —ZDFRHPIAFERET T 5,
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7.3 @BifEET—4

731 BEHET—ADODAYST—F

FrontISTR Tid, FEMET — X ITHEHTE2HEARMLE LTUTOLORHIT N,

AR (WKT), ERE, B, E07)
Sy EL R

Bhy

HL R SR (SPC &)

FREBERLEOERZGIEX, AviaT—XRAIC ! ~y X—DXNTEHT D,
PR, #& 7.3.1 [2&f@iricds@a s —o~y X ——E a2 Rm L, £ 7.3.2 7S RTFERIR] D~
v B ——E R,

= 731 E£BITICHELHET—4

Ny A — B S i & i 2
'VERSION VR R g L E R 1-1
'SOLUTION it OFE R DR E W 1-2
'WRITE,VISUAL fE R DR E 1-3
'WRITE,RESULT fEFH DR E 1-4
'ECHO Ta—H7) 1-5
'AMPLITUDE WESM % 5 2 5 B8 ORRZb 1-6
ISECTION 7 a rDER W2 1-7
'END HIH T — 2 OFEDOKT 1-8
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& 7.3.2 HMEMAGEHT—4

o~y A — =3 I L i B
ISTATIC F AT O A 2-1
'MATERIAL MR 2-2
'ELASTIC SRYERTEH) 1 2-2-1
'PLASTIC SRR 2-2-2
'HYPERELASTIC ARV B P 2-2-3
'VISCOELASTIC REGRMEAS B P 2-2-4
!CREEP 7 U — TR EH 2-2-5
'DENSITY BB 2-2-6
'EXPANSION_COEFF | #RiZsRR %K 2-2-7
'USE_MATERIAL — Y —TEEA B} 2-2-8
'BOUNDARY BRI AT 2-3
'CLOAD £ i B 2-4
'DLOAD 43 A faf B 2-5
'ULOAD o — P —TE RSN T 2-6
'TEMPERATURE BGRB8 2 Hi s IR 2-7
'REFTEMP BUS RNTIZ BT B S R 2-8
'STEP AT AT > T 1) 2-9
'RESTART U AH— K77 A il 2-10

By —IZIE NRTA—FEENEND A~ Z — KNG LT T — 2D 1355,

LUF ., BRRS~yZ —IZOWTC TR T — 2 ER Bl &b ICi AT 2, ERRROMIAE 13T
—ZERI DA 56 R L TN D E 5 Td D,

(1) SEFICHBLHIET—2

<REATHET — & 1] >

t#H#  Control File for FISTR

'VERSION
4

!SOLUTION, TYPE=STATIC

'WRITE, VISUAL
'WRITE, RESULT
'ECHO

'SECTION, TYPE=SOLID, EGRP=MAINPART, MATERIAL=M1
'MATERIAL, NAME=M1

51

1-1

1-2
1-3
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1-6
1-7
2-2




'ELASTIC, TYPE=ISOTROPIC 2-2-1
210000.0, 0.3

'BOUNDARY 2-3
FIX, 1, 3, 0.0

!CLOAD 2-4
CL1, 3, -1.0

'END 1-8

<A~y X —OFH >
1-1 !'VERSION
VIR —=R— g VERT,

1-2 !SOLUTION, TYPE=STATIC
O TYPE = fitfr O FikH

1-3 IWRITE, VISUAL
QA AEFVELEY 27 A4 V= kBT —2DH
T AT T AN E RN

1-4 IWRITE, RESULT
S EHTHERT — 5 D)
AT 2T AN EHS

1-6 !'ECHO
Qi T —4, BRT—HXBIUOMET 42/ 77 A4 VIIHH
HHET AT T AT

1-7 !SECTION
Ot/ a LT —ADERE

1-8 !'END
QHIHTF — % Db T

(2)  EHBRATHIET—4

< E AT I T — & 1] >

#H# Control File for FISTR

ISOLUTION, TYPE=STATIC 1-2
'WRITE, VISUAL 1-3
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'WRITE, RESULT 1-4

'ECHO 1-6

ISECTION, TYPE=SOLID, EGRP=MAINPART, MATERIAL=M1 1-7

'MATERIAL, NAME=M1 2-2

'ELASTIC, TYPE=ISOTROPIC 2-2-1
210000.0, 0.3

'BOUNDARY 2-3
FIX, 1, 3, 0.0

!CLOAD 2-4
CL1, 3, -1.0

'DLOAD 2-5
1, P1, 1.0

' TEMPERATURE 2-7
1, 10.0

'REFTEMP 2-8

ISTEP, CONVERG=1.E-5, MAXITER=30 2-9

'END 1-8

<~y X —OFHH >
RTINS STV S EE
*OR2ITHOETIESRL 2H D DT,
2-1 ISTATIC

O FFRAT 7 1R DR E

2-2 'MATERIAL
OB D E
NAME=#1EH 1 0 4 il

2-2-1 !ELASTIC, TYPE=ISOTROPIC
S E O
TYPE=#ilt: 4 1 7

YU KTV b
YOUNG_MODULUS POISSON_RATIO
210000.0 0.3

2-3 'BOUNDARY
O LB RGBT DOE S
HiRFE S £ R EHEORIGE S  FRABHEOKRTES i AUAE
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Him T — T4

NODE_ID DOF_idS DOF_idE Value
FIX, 1, 3, 0.0
2-4 !CLOAD
SLET T EO T K
HimE 5 L IIHA T — T4 H %R 5 iy ELAIEL
NODE_ID DOF_id Value
CL1, 3, -1.0
2-5 !'DLOAD
&3 E DTSR
BRBFESELIIERIN—T4 WEHIA TEFS (GEHATA—H
ELEMENT_ID LOAD_type param
1, P1, 1.0
2-7 !TEMPERATURE
O BYL T FRATI I 2 i SR EE D FRE
fHimFE ST EFFHR V=78 RE
NODE ID Temp_Value
1, 10
2-8 'REFTEMP
O BIUSNRITIZ BT 2 B2 IR O E 7%
2-9 ISTEP
O IR ERARAT O HIE BRI O 35544 16 7T)
IS TR 7 R YT AT v T ORPCEFHR R R4
(T7HL D (AMP2Z & D554 ((AMPLITUDE CH& /&)
1.0E-06) AMPAMEE)
CONVERG SUBSTEPS MAXITER AMP
1.E-5 10 30
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7.3.2 YInNn—HET—4

<Y NN —HillE T — & 5] >
##+# SOLVER CONTROL

ISOLVER, METHOD=CG, PRECOND=1, ITERLOG=YES, TIMELOG=YES

6-1
10000, 2 6-2
1.0e-8, 1.0, 0.0 6-3

<A~y X — D7 >
RTINS SN TV S EE
6-1 !SOLVER
METHOD = fi# 4 J5 1
(DIRECT 12 #:7%, % D1E)> CG, BiCGSTAB, GMRES., GPBiCG 2 ¥R dH %)
LR DT A—2 [ 3fi#H7 7715 C DIRECT Zi#IR$ 5 L+ X TEMHA I NS,
PRECOND = Rij /LB > Tk
ITERLOG = »/ /L — I B8 & H ) o> A7 4
TIMELOG = > /L 3 — G+ B R H ) o A 1

6-2
AR, Additive Schwarz O# 0 K LK, 7 Va7 55 ZE M
NIER iterPREMAX NREST
10000 2
6-3
fFIHE0 A%, li5] E [i] 7
RESID SIGMA_DIAG SIGMA
1.0e-8, 1.0,

0.0
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7.3.3 KRR FLEE[RE)FHET—42

LUFICaAR 2 MLt (rTHE) #IE T — 2 ol & £ ONEzZRT,

< ATRAL B 7 — & 1] >
FoES (P1-0 P1-1%) 3OLOFEMBHOES LY 7 LTS,
P1-Oi33ti@7r —% ., P2-OlXV o Z VT DODNRTA—=F b bbT,
RBLUAY L TIZHOW T output_type=BMP O L DB HhE D,
surface_style 7% !surface_style =2 (Z5Eif) !surface_style=3 (=—¥—f5cihm)
DG, BERENMLIE L 2D, ZORBIIONTUIELBET —FZICE L O TRET 5,
(P3-Oli!surface_style = 212815 52l T O,
P4-OlX!surface_style = 3 IZB 1 22—V —fEHhE COHHA, )
NO XS B 2O ENTND DL AL ML BRSNS EZ KT I 20,

### Post Control BLEEE
IVISUAL, method=PSR P1-0
Isurface_ num =1 Pi1-1
Isurface 1 P1-2
Isurface_style = 1 P1-3
!display_method =1 P1-4
lcolor_comp_name = STRESS P1-5
!colorsubcomp_name P1-6
!color_comp 7 P1-7
color_subcomp =1 P1-8
liso_number P1-9
Ispecified_color P1-10
!deform_display_on =1 P1-11
!deform_comp_name P1-12
!deform_comp P1-13
ldeform_scale = 9.9e-1 P1-14
linitial_style =1 P1-15
!deform_style = 3 Pi1-16
linitial_line_color P1-17
!deform_line_color P1-18
loutput_type = BMP P1-19
!x_resolution = 500 P2-1
ly_resolution = 500 P2-2
Inum_of lights =1 P2-3
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position_of_lights = -20.0, 5.8, 80.0
lviewpoint = -20.0 -10.0 5.0
look_at_point
lup_direction=0.0 0.0 1.0
lambient_coef= 0.3
!diffuse_coef= 0.7
Ispecular_coef= 0.5
lcolor_mapping_style=1
"interval_mapping num
linterval_mapping=-0.01, 0.02
Irotate_style = 2
Irotate_num_of frames
!color_mapping_bar on=1
!scale_marking on=1
'num_of scale =5
Ifont_size=1.5

Ifont_color = 1.0 1.0 1.0
'background_color
lisoline_color
'boundary_line_on
lcolor_system_type
fixed_range_on =1

Irange_value =-1.E-2, 1.E-2
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P2-4

P2-5

P2-6

P2-7

P2-8

P2-9

P2-10
P2-11
P2-12
P2-13
P2-14
P2-15
P2-16
P2-17
P2-18
P2-19
P2-20
P2-21
P2-22
P2-23
P2-24
P2-25
P2-26



i@ —2—5

< P1-175P1-19 >

CiEEy F—U—R it} ES
P1-0 IVISUAL AL FIEDORRE
P1-1 surface_num 1 OO =Tz AL U HE VT NOY—T7 = 2%
P1-2 surface P —T 2 ADNE DK E
P1-3 surface_style integer REFATDREE (ERE: 1)
1 BESiEm
2: FEm
3 HREAICL22—F—EROm
P1-4 display_method integer TR E (BWEE: 1)
1. Aa—ROERR
2. BESRMRFR
3. o —R K OMRS R ZoR
4. FEEGA—ADIR
5. AT R DS ERRE TR
P1-5 color_comp_name | character(100) | A4 T —~ T ED*fI
(BWSAE: 5B —284)
P1-6 | color_subcomp_name | character(4) | NIV OW, FoRTHALR— RN EET
Do (BAMEIE: x)
norm: ~XZkLD /LI
X: X 55y
y: y gy
z z W5
P1-7 color_comp integer TR T EOTD (BIKE: 0)
P1-8 color_subcomp integer ZHOBBEN LU Lok, Konsinnd B HEEF 5%
faET %,
0: /LA
(B WS fE 1)
P1-9 iso_number integer EERBERRET D, (BIEHE:5)
P1-10 specified_color real display_method =4 DOEDO BT —%45E T D,
0.0 <specified_color < 1.0
P1-11 Ideform_display_on integer BIOH LR ET D,
l:on  0:off (A& W&AE : 0)
P1-12 | !deform_comp_name | character(100) | & +5E T 20O H T2 A E T 5,
(B W& : DISPLCEMENT &W)4 DZEH )
P1-13 Ideform_ comp integer B ata E T DER OB O 5

(B e 0)
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P1-14

Ideform_scale

real

B ERRT DEOENAr — IV ERET 5,
Default: B &)

standard_scale = 0.1 *

Jx_range’ +y_range’ +z_range® /max_deform

user_defined:  real_scale= standard_scale *
deform_scale

P1-15

linitial_style

integer

BRERTROZA T HEETHEMEME : 1)
0: %

FERA v 2 (FEEN T IITH TER)
JLU—®hoO5L

=T 4T

(B BEYEE 1 T —%t s SH D)

40 JHA v v a2 (FBEN 2T NIEE TER)

® N

P1-16

ldeform_style

integer

W, BRGEOIBIRETRAZA NVERET D (B
i : 4)

0: %

10 FERA Y v a(FEENRITIIEH THER)

20 JL—8hoOsL

3 vx—T T

(W BEYEE ) T —%t s SH D)

4 FRRA v a (FREN T IUEE TETR)

P1-17

linitial_line_color

real (3)

WA v Y 22 RRT DO T —%BETDH, =
P ERR, SRR E 25T,
@EmsfE - F (0.0, 0.0, 1.0)

P1-18

Ideform_line_color

real (3)

BA YV 2bBR_kTHEDON T —%RETDH, =
P ERRE, SRR E 25T,
(#H (1.0, 1.0, 0.0)

P1-19

output_type

character(3)

M7 7 ANOMERRET D, (EIKHE : AVS)
AVS: AVS 1 UCD 7 —% WikFEmE Lo &)
BMP: A A—YF5—% (BMP 74—~ 1)
COMPLETE_AVS: AVS H UCD & —#
COMPLETE_REORDER_AVS: il « HEZ %
A OV 2

SEPARATE_COMPLETE_AVS: /ZyE|fE = &
COMPLETE_MICROAVS: WBR&A 77—/
FSTR_FEMAP_NEUTRAL: FEMAP H==—F
FINT 7 AN
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Lo EN T T =& < P2-1 75 P2-26 >
(output_type = BMP DD 2 A %)

F—U—K ) N
P2-1 x_resolution integer HEMOWREIRET S, (BIEE: 512)
P2-2 y_resolution integer X OEmIEEETH, (BIEMHE: 512)
P2-3 num_of_lights integer WHHOMBEIEET D, (BAIEME:1)
P2-4 position_of_lights real(:) WO EZEECHRET D, (B EmE L)
REHIE

position_of lights=x,vy, z,X,V, z, ...
f51l) Iposition_of_lights=100.0, 200,0, 0.0

P2-5 viewpoint real(3) DAL E % EIE TR E T 5,
(EWEAE: X = (Xmin + Xmax)/2.0

Y = Ymin + 1.5 *( Ymax — Ymin)

Z=Zmin + 1.5 *( Zmax — Zmin) )

P2-6 look_at_point real(3) RARONLE 2R E T D,
(EWAE : 7 —ZDHL)
P2-7 up_direction real(3) Viewpoint, look_at_point and up_direction ([ CE = —
TL—h ZEFRTDH, (BEEE: 0.0,0.0,1.0)
P2-8 ambient_coef real JEFHDOMHLEERET D, (BIEIE: 0.3)
P2-9 diffuse_coef real ELEH O DR S AR EU TR E T2,
(EME 0.7)
P2-10 specular_coef real B B O BRES AR TR E T 5,
(EME 0.6)
P2-11 | color_mapping_style integer NT7—~v T DIEERET D, (EIKE: 1)

1 BEeME~y7 (B2 ERCGBICHRIBIZEH T D)
2: 7V 7R IE~>7 (mincolor 2>5 maxcolor)z RG
BH T —AN—RAIZGRT D,

3 RN T —~o T (REESEEE DK/ E
L., KEZEIZITIE ~y 7 %179)

4. FE H BRI (F— 2 OO AR LEL ThT—

~ T HIRET D)
P2-12 interval_ integer color_mapping_style = 3 OFFD X E]DOE 25 E T 5,
mapping_num
P2-13 interval_mapping real(:) color_mapping_style =2 or 3 ORFOXALEETT—
T ataEd %,

color_mapping_style =2 O34

linterval_mapping = [minimum color], [maximum color]

If color_mapping_style =3 D4
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linterval_mapping= [X.fi],xt &3 207 —1E], - - - F5 &
[0 L
PEEY =W I W L =T N A Nl

P2-14 rotate_style integer T = A= ar O RlEREZ R E T 5,
1. xfhClREzd 5,
2 yHliCRlEsd 5,
3: zEhTlHlEs 35,
4 BRI EZREL T =A—var 75, (87—
L)
P2-15 rotate_num_of integer T=A—=ar DY AINVEFRE T D, (rotate_style =1,
_frames 2,3)
(B 8)
P2-16 color_mapping integer NF—~< T N—DHBEEIRET D,
_bar_on 0: off 1:on WEfE:0
P2-17 scale_marking_on integer NT ==y T N—=NEDORRDF AR E T D,
0: off 1:0on HWE:O
P2-18 num_of_scale integer T —"—=DAEY)DPEIEET D, (BIRE:3)
P2-19 font_size real NT7 =~ T IN—DERRDEEDT L M A X% E
T %
HiPH: 1.0~4.0. (B WEAE  1.0)
P2-20 font_color real(3) T =~ T N—DIERROBEORREAZTEET D,
(B WEfE: 1.0, 1.0, 1.0 (A1)
P2-21 background real(3) HREfRET D, (BWEfE: 0.0,0.0,0.0 (F))
_color
P2-22 isoline_color read (3) FEMR O AZIRET Do (BIGAHE : ZDELFIU )
P2-23 boundary_line_on integer T A OHIRE RO BAETRET D,
0: off 1:0on HWE:O
P2-24 color_system integer NT =T DAZANVEFRETDH(E WAL 1)
_type 1. (F—#) (FIEI)
2. LAVR—=vT (RDBEEA~FINEID)
3. (B—H) (FIEL).
P2-25 fixed_range_ integer NT7 =~ T DIFEEMDEZA LAT 1R LU TEREY
on TONEDEIRET 5, 0:off  1:on (AWEfHE 0)
P2-26 range_value real (2) X [HZHEET 5,
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surface_style ®

R —5

(%l (surface_style=2) DHA)

F—U—R it} N
P3-1 data_comp_name character(100) | S DB PEIC4 R Z DT 5,
P3-2 | data_subcomp_name | character(4) | BRIV ORE, FIRTHIAVHR— R NERET
Do (AMSIE: x)
norm; ~XZK)LD /)L L
X: X B4y
y: y oy
z: z %5y
P3-3 data_comp integer BT T EOTD (BIKE: 0)
P3-4 data_subcomp integer EHOBHBEN LU EORE, RRSNDLHHERT%
RET 2,
0: /LA
(B WS fE 1)
P3-5 iso_value real Ml OB AR BT 5,
(—W—HFRAFEE LS m (surface_sytle = 3) D E)
F—U—F i) N
P4-1 method integer Hif DB M E R ET 5, (BIEE: 5)
1. Bk
2. Ml
3. Mdhim
4. Wi
5. —fxAY7e 2 Ykt
P4-2 point real(3) method = 1, 2, 3, or 4 DORFOH.LOEIEEZ TR E T 5,
(W& : 0.0, 0.0, 0.0)
P4-3 radius real method = 1 DOEFO YR AIEE TS, (BIEE: 1.0)
P4-4 length real method = 2, 3, XiT H)DEEOEDESEIEET 5,
BE FEHEOBE —S>OROESIT 1.0 THD, .
P4-5 coef real method=5 DIRf, 2 Yl DIRE A6 E T 5,

coef[1]x? + coef[2]y? + coef[3]z? + coef[4]xy +
coef[5]xz

+ coef[6]yz + coef[7]x + coef[8]y + coef[9]z +
coef[10]=0

51 : coef=0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 1.0, 0.0, -10.0
ZHUT y=10.0 LWV HEAEEKT D,
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7.4 BHEHEET—20/N5 A —2 M

7.3 T LIZE T A =X 2OV TE 2k 4 5,
fEMT I T — & &

O3i@ a7 — &

O#pRNT HHIE T — »

@V N AS—HilfEHT — %

@R Mg (ATHAk) ST —#

T D,

7.41 HBEHET—4

(1) IVERSION (1-1)
ININ—=N—=T g VEFERET D, BRERATIEN—Va V&4

it 1
'VERSION

4

(2)  ISOLUTION (1-2)

AT OFER 2 FEET D,
INT A—XH
TYPE = STATIC - SiAais. o

NLSTATIC : JERIEE AT
ELEMCHECK : EHEREROF = v 7

it 1
!SOLUTION, TYPE=STATIC

(3) IWRITE, VISUAL (1-3)
AEFVELED 2T FA F—IC LA T—Z M EEET 5,

INT A—H
L

(4)  IWRITE, RESULT (1-4)
FRNTRS R 7 7 A VO A ZHRET D
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INT A=A
L

(5) IECHO (1-5)
HimT—4%, BRERT—IYBLOMET—4%%20 7 77 A VT 5,

INT A=A
L

(6) 'AMPLITUDE (1-6)
AT TNTOMEFRN %5 2 2 EBORMEILERET D,

INT A—=H

NAME = K¢

VALUE = RELATIVE (Default &) : fHx#
ABSOLUTE ;e E

217 B L
(21THLRK) VAL, T

EH A B M AN w
VAL R B T 2B A E
T R (537

(7) ISECTION (1-7)
vriar T —AEEETH,

INT A—H

TYPE = SOLID

EGRP = ZERINL—T74 (WEH)
MATERIAL = =—%—E®RIZXDME4

(8) IEND (1-8)
HEH T — % Ok 2T,

INT A—H
L
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742 BRWRAWNEHT—42

(1) ISTATIC (2-1)
FREUFRNT 24T 5, (Defaultfii, A& )

INT A=A
L

(2) IMATERIAL (2-2)

MR D E 2%

MEMHM: O EFEITMATERIAL & &IZE < 'ELASTICITY, !PLASTICITY 72 & & & v b T H
35, MATERIAL O#ijZ & < \ELASTICITY, !PLASTICTY 7¢ FIZ#EH SN 5,

fRATHIE T — % CIMATERIAL 2 €% 7 5 &, A v a7 — X NOMATERIAL &% 13 A
ENb, fETEIE T — % TIMATERIAL # &% L2 WAL, A v 27— 2 NOIMATERAIL &
BORHNBLND,

INT A=A
NAME = #¥h4

(3)  IELASTIC (2-2-1)
MR B O E

INT A=A
TYPE = ISOTROPIC (Defaultfl) USER
DEPENDENCIES = 0 (Defaultfti) 1

217 H LARE
- TYPE = ISOTROPIC DO A&
(21TH)  YOUNGS, POISSION, Temperature

A B M A =

YOUNGS R Yo R

POISSON R w7V

Temperature R iR (DEPENDENCIES=1D W2 /)

- TYPE = USERD &
(24TH~101TH) vl,v2, v3, v4, v5, v6, v7, v8, v9, v10
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(4)  IPLASTIC (2-2-2)

FAVERBE D E 2
INT A—K
YIELD = MISES (Defaultf&). Mohr-Coulomb, DRUCKER-PRAGER. USER

HARDEN = BILINEAR (Default i), MULTILINEAR, SWIFT, RAMBERG-OSGOOD,
KINEMATIC, COMBINED
DEPENDENCIES = 0 (Defaultffi) / 1

217 H LARE
- YIELD = MISES ®#4 (Default fi)
** HARDEN = BILINEAR (Default ) O%&
(247H) YIELDO, H
* HARDEN = MULTILINEAR O %4
(21TH)  YIELD, PSTRAIN, Temperature
(31TH)  YIELD, PSTRAIN, Temperature
e <
* HARDEN = SWIFT O &
(297H)  €0,K,n
* HARDEN = RAMBERG-OSGOOD O#&
(217H) €0,D,n
* HARDEN = KINEMATIC &
(247H) YIELDO, C
* HARDEN = COMBINED D&
(247H) YIELDO, H, C

* YIELD = Mohr-Coulomb % 721% Drucker-Prager D&
** HARDEN = BILINEAR, (Default &) ®%&
(217H) ¢, FALH
** HARDEN = MULTILINEAR O34
(247H)  FAI
(8317H) PSTRAIN, ¢
(417H) PSTRAIN, ¢
e <

HARDEN = {3 =41, Default f (BILINEAR) (2725,

A4 & 1 ) g
YIELDO R BIEL SN
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H R AR

PSTRAIN R FAPEONT A

YIELD R R RIS 77

€0, K, n R o=Kk(gy + )"

€0,D, n R £=%+£0(%)n

FAI R PN S B 42 £

c R biiE =]

C R PRIER B L AR 2K

Tempearture R IR (DEPENDENCIES=1 D |2 4 3E)
vl, v2...v10 R MR E S

- YIELD= USER 04
(24TALIEE) V1, v2, v3, v4, v, v6, V7, v8, v9, v10

it 1

'PLASTIC, YIELD=MISES, HARDEN=MULTILINEAR, DEPENDENCIES=1
276.0, 0.0, 20.
296.0, 0.0018, 20.
299.0, 0.0053, 20.
303.0, 0.008, 20.
338.0, 0.0173, 20.
372.0, 0.0271, 20.
400.0, 0.037, 20.
419.0, 0.0471, 20.
437.0, 0.0571, 20.
450.0, 0.0669, 20.
460.0, 0.0767, 20.
469.0, 0.0867, 20.
477.0, 0.0967, 20.
276.0, 0.0, 100.
276.0, 0.0018, 100.
282.0, 0.0053, 100.
295.0, 0.008, 100.
330.0, 0.0173, 100.
370.0, 0.0271, 100.
392.0, 0.037, 100.
410.0, 0.0471, 100.
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425.0, 0.0571, 100.
445.0, 0.0669, 100.
450.0, 0.0767, 100.
460.0, 0.0867, 100.
471.0, 0.0967, 100.
128.0, 0.0, 400.
208.0, 0.0018, 400.
243.0, 0.0053, 400.
259.0, 0.008, 400.
309.0, 0.0173, 400.
340.0, 0.0271, 400.
366.0, 0.037, 400.
382.0, 0.0471, 400.
396.0, 0.0571, 400.
409.0, 0.0669, 400.
417.0, 0.0767, 400.
423.0, 0.0867, 400.
429.0, 0.0967, 400.
faEDIRE £ BIEOT T 5 ERROANT =2 b Wif LT, LR E 55T 2 2
Ll b, FHIREMEIZR LT, AL PSTRAIN 52 A 135 2 LSBT D,

(5)  IHYPERELASTIC (2-2-3)
R BB O E 28

INT A—H

TYPE = NEOHOOKE (Default f§)
MOONEY-RIVLIN
ARRUDA-BOYCE
USER

217 H LARE
- TYPE = NEOHOOKE D&
(21TH) Cio, D

R4 B ) =
Cio R MEFE
D R MEEE L

- TYPE = MOONEY-RIVLIN O ;&
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(217H)  Cio, Co1, D

L R DI
Cio R FRHE SR
Con R FRHE SR
D R FRHE SR

- TYPE =ARRUDA-BOYCE D&
(247H) mu, lambda_m, D

EH A B A o
mu R MR E S
lambda_m R MR E S
D R MBEE £

- TYPE = USER 0854
(24TH~104TH)  v1,v2,v3, v4, v5, v6, v7, v8, v9, V10

(6)  !VISCOELASTIC(2-2-4)
RESHIEAT O T 2

INT A—XH
DEPENDENCIES = {K{FT 52O (RELE)

217 B LR

(217H) gt

A & M N =

g R AU BTRE AR =R
t R % i IRE P

7) ICREEP (2-2-5)
7 ) —THEOEE

NG A— X
TYPE = NORTON (Default f&)
DEPENDENCIES = 0 (Defaultff) / 1

217 H LB
(21TH) A, n, m, Tempearature
B4 B M =
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A R MBHREL
n R MOBHREL
m R MOBHREL
Tempearture R IR (DEPENDENCIES=1 D Ff|Z 4 3E)

(8)  IDENSITY (2-2-6)

=T e
HEEEDESR

INT A—H
DEPENDENCIES = (K779 2Z% 0% CREL)

21T H LAKE
(21TH)  density

B4 B M
density R

>
o}

o

HERL

(9)  !EXPANSION_COEFF (2-2-7)
PRI IR IR B D E

INT A=A
DEPENDENCIES = 0 (Defaultft) 1

217 B LR

(247TH)  expansion_coeff, Temperature

B4 B M w
expansion_coeff R BRI ARAR S
Temperature R IEE (DEPENDENCIES=1 D24 H)

(10) IUSER_MATERIAL (2-2-8)
2 —E RO AT}

INT A—=H
NSTATUS = MEOREEKOEKEZIEETD (T 741 1)

217 H LA
(2ATH~101TH) V1, v2,v3, v4, v5, v6, v7, v8, v9, v10
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(11) !BOUNDARY (2-3)

TNEBLR (M DTEF

INT A—K
GRPID = Z71—71ID
PARTID = /S— V&S

21T H LARE
(21TH) NODE_ID, DOF_idS, DOF_idE, Value

B4 B M A o
NODE_ID I/C HmE S E TR T V—T4
DOF_idS I R A HEORGE S
DOF_idE I FRBHEOK TH S
Value R fE (F 741k 1 0)
e 1 451

'BOUNDARY, GRPID=1

1,1, 3,0.0

ALL, 3, 3,

XeHRMEIX 0.0

(12) ICLOAD (2-4)
LR EDOESR

INT A=A
GRPID = 7 1—71ID
PARTID = /X—V&EE

217 B L&
(247H) NODE_ID, DOF id, Value

B4 & M g

NODE_ID I/C HAESFERIIEIR I NV—T4
DOF id I HHEES

Value R faf EEAE

15 FH 451

!ICLOAD, GRPID=1
1,1, 1.0e3
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ALL, 3, 10.0

(13)
Gy A A T 0D 7 58
INTA—H
GRPID =

PARTID =

21T H LA

IDLOAD (2-5)

7 L—>7"1D
IN— Y He

(21TH) ID_NAME, LOAD_type, paraml, param2,...
EHA B M A Ea
ID_NAME I/C T N—T%, BREIN—THERITELEES
LOAD_type C EY A TS
param* R ME/NT A —4% (Tl )

WE/NT A —H

WEX A THES kA RT A= 2K RT A—=ZWNE ZDFER
S 7 NV—7"TCTHED |1 JE T
[ ~DEH]
P1 %1 EmA~DES 1 JE T
P2 %2 mA~DET) 1 JE i
P3 %3 HA~DET) 1 JE i
P4 9 A EA~DIET) 1 JEEwAL X
P5 55 m~DET) 1 JEEwAL X
P6 96 m~DET) 1 JEEwAL X
BX X J7 1 ~D T 1 (LN waklsh
BY Y i~ ORFE ) 1 RFE )M
BZ Z I ~DIKFET) 1 RFE )
GRAV Wl 4 I E T ) O 7 A%
CENT L) 7 FEE, [lERE oS OAEN T R,
B[R op [ RaNZ 2

it 431

'DLOAD, GRPID=1

1,P1,1.0

ALL, BX, 1.0

ALL, GRAV, 9.8, 0.0, 0.0, -1.0
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ALL, CENT, 188.495, 0.0, 0.0, 0.0, 0.0, 0.0, 1.0

(14) IULOAD (2-6)
SR ED AT

INT A—K
FILE = 77A14% (WH)

(15) ITEMPERATURE (2-7)
B T REATIZ W B SR o

INT A=A
L

217 H LARE
(247H) NODE_ID, Temp_Value

B4 B M A £
NODE_ID I/C HRE T EITH AT V—T4
Temp_Value R BE (74 :0)
e 1 451
I TEMPERATURE
1, 10.0
2,120.0
3, 330.0
I TEMPERATURE
ALL, 20.0

(16) 'REFTEMP (2-8)
B TIEMTIZ T DB RIRE D ER

INT A —K
L

217 H LB
(247TH)  Value

B4 B P N gy
Value R ZMRIEE (7401 :0)

74



(17) ISTEP (2-9)

AT AT > T DFRE

IR R IRHT CII A

FRUSAORT T OEHREEWRT D L. TRTCOBERKMENGHCRY, 1 AT v 7 TREA
MR L 2R ME RS OV U — 7 D4, TYPE=VISCO ##5E L. stEEMSM 25 E

IRT A —H

TYPE = STATIC (default f)  VISCO (¥EFFAUFENT)
SUBSTEPS = BRKNMEOHENAT v TH (F7+/ b 1)
CONVERG = IUACHIERE (77 4/ bk : 1.0e-6)

MAXITER = 3EBIBMENTICIR T D ERRKEFEER (7744 b @ 50)
AMP = H[#1B%4 (IAMPLITUDE Tf& /&)

21T HLLRE
(24TH) DTIME, ETIME (TYPE=VISCO DA IZHRE)
ZH A B M @) o
DTIME R e (F 740 b 1)
ETIME R KRAT v TR ORME (T 7+ k0 1)
(31T HLARE)
BOUNDARY, id id=!BOUNDARY T/E# L 7= GRPID
LOAD, id id=!CLOAD, !DLOAD, 'TEMPERATURE TiE# L 7= GRPID
il FA 431
! STEP, CONVERG=1.E-8
0.1, 1.0
BOUNDARY, 1
LOAD, 1

(18) IRESTART (2-10)
VA=K T 7ANDOESHLEZHET D, HENLTWVWEEYAX— 7 7 A NV EEZHI 20,

RTG A=K
FREQUENCY = n :{HA#E (7415 :0)

n>0 :n AT v 7T EIZHT]

n<0 : FFTVAX =T 7 A NEHRHPIAS, TOHE N AT v 7T LI
NAME = Wh7 7 A 14
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5 FR 51
'RESTART, FREQUENCY=1, NAME=restart.dat

743 YVILnNn—§HEHT—4

(1) ISOLVER (6-1)
VL2 — D
VB DHIET — & .

INT A=A
METHOD = fi## (CG. BiCGSTAB. GMRES. GPBiCG. DIRECT)

DIRECT : [E45{E

DIRECT #BIRL7=L &, LTFONTA=FBLOT —Z{TI3EHR IS,
PRECOND = ®ifEEFE (10 (B)IC(0)+ Additive Schwarz, 3: (B)DIAG )
ITERLOG = YAAN—IUGREREN oA ( YES/NO ) (5744 : NO)
TIMELOG = YAAS—3HEEREHOAE ( YES/NO ) (F7#/v |k : NO)

217 H LAKE
(21T7H) NIER, iterPREmax, NREST

B4 BN £

NIER I KR (7744 b 1 100)

iterPREmax I Additive Schwarz OV iR L (=2 #45%) (T 7445 :0)
NREST I 7 Vnm 72 (77 40k 10)

(gt & LT GMRES Z@8R L 7= & & DHA %))
(317TH) RESID, SIGMA_DIAG, SIGMA

ZH A BN g

RESID R THuvizE (5740 ME : 1.0e-8)

SIGMA_DIAG R BEME LT =10 &35,

SIGMA R BEME LT =00 &35,

il FA 431
'SOLVER, METHOD=CG, PRECOND=1, ITERLOG=YES, TIMELOG=YES
10000, 2
1.0e-8, 1.0, 0.0
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7.4.4 KRR MLE (A1) §FlET—4%

(1)  IVISUAL (P1-0)
AL FEERRET 2,
METHOD = PSR :¥#—7xAL U F U
visual_start_step : F[FULAERZGED D X A LAT v T HFESORE (T 74105 1 1)
visual_end_step : A[fLILERZME T2 A4 L AT v THBSORE (T 740 b 1 x7C)
visual_interval_step : F[fULILERZAT O ¥ A LA AT v 7MROFE (F 74105 1 1)

(2) Isurface_num, !surface, !surface_style (P1-1~3)
Isurface_ num (P1-1)
120V —T7 =2 AL F Y THOY—T7 = 25
B 74115450 —7 2 AN0\H Y | 2 DL T pressure=1000.0 &
pressure=-1000.0, 2 DX FHEHOYIV AT z=-1.0 &£ z= 1.0 TH D,

7.4.1 surface_num @ % E i

Isurface (P1-2)
P =T 2 AONEERET D,
B 74213450 —T7 =2 ANH D ZONEIFZLLTOHEY TH D,

surface2
surfacel

7.4.2 surface D% E I
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Isurface_num = 2
ISURFACE

Isurface_style=2

!data_comp_name = press
liso_value = 1000.0
!display_method = 4
!specified_color = 0.45
loutput_type = BMP
ISURFACE

Isurface_style=2
!data_comp_name = press

-1000.0
!display_method = 4

liso_value =

!specified_color = 0.67

'surface_style (P1-3)

Y —T 2 ADAZAINVEIRET S,

1 BESim
20 S
3 ATLE O 2 kil

coef[1]x2 + coef[2]y2 + coef[3]z2 + coef[4]xy + coef[5]xz
+ coefl6lyz + coef[7]x + coef[8ly + coef[9]z + coef[10]=0

Isurface_style=1

Isurface_style=2

7.4.3 surface_style ME&E
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(3) Idisplay_method (P1-4)
FoRHE (ERME : 1)
1. Baa— FOFER
2. BRSO
3. a— FRUB LR
4. FEEA—CBOFIR

5. AT ICIC & B S EMRE R

Idisplay_method=1 Idisplay_method=2 Idisplay_method=3

Idisplay method=4 Idisplay method=5

7.4.4 display_method M % E I

4) Icolor_comp_name !color_comp !color_subcomp (P1-5 P1-7 P1-8)

MBENO YT~y T OIS EHRET D, LERYHESLZDOHHERZICAME DT D, 2
I L0 FERT — & O &R node_label(:)<° nn_dof ()IZ4 RISV 5,

Then you can define which one you hope to map into color by

lcolor_comp_name (CC74, EMEAE : #1D DEH)

5l :  !color_comp_name = pressure
Eifii it ClX =DISPLASEMENT : f5HR 2417 — % DFEE
=STRAIN : O AT —& DIEE
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=STRESS : 517 — X OfRE
fREENT CIZ=TEMPERATURE : 5 RIEET — X OEE
'color_comp (¥&%k, HMEAE : 0)
WEE & O AIE 5 (0 LL Lo
5] = lcolor_comp = 2
FERT — 2 FR O SFRE & 4 TT 0, R,
'color_subcomp (%%, AMEAE : 1)
WELEN N PV EO XS B HER LU EOR, £0OHBEERS
5] : lcolor_subcomp = 0
!color_comp_name=DISPLACEMENT 5§ & D&
1: Xy 2:0Y Al 3:Z gy
!color_comp_name=STRAIN {8 E D%H&

1:ex 2ey 3 ez
4 exy 5 eyz 6 - ezx
!color_comp_name=STRESS &€ D&
1:o0ox 2oy 3 oz
4 Xy 5 tyz 6 - tzx
!color_comp_name=TEMPERATURE {5 & D&
1: R
REEFRATIZ IV TR 21X
S//Biiis =+ AL [0 78 I 7]
H R 3 6 7

Icolor_comp_name=displacement !color_comp_name=strain Icolor_comp =3

Icolor_subcomp =1 Icolor_subcomp_name =1 Icolor_subcomp =7

7.4.5 color_comp, color_subcomp & & U color_comp_name M % 5E
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(5) lisoline_number lisoline_color (P1-9 P2-22)
display_method=2,3 F£ 7213 5 DKF

lisoline_number = 30 lisoline_number = 10

lisoline_color = 0.0, 0.0, 0.0 lisoline_color = 1.0, 0.0, 0.0

7.4.6 isoline_number & isoline_color 0% 7€ 15l

(6) linitial_style !deform_style  (P1-15 P1-16)
W DTAR . BIEAR DIGIRDFTR A X A NV EIEET D,
0: f®
10 FERA Y v a(FEEN T NIEE TER)

20 JL—@hosL

3 =T 47

(WBEMEZ T — X S E D)

40 A v v a FEEN R ITIUEE TR

(7) deform_scale  (P1-14)
B o KT DERDEMA T —VEIRET 5.,
Default: H &)

standard_scale = 0.1 * /x_range’ +y_range® +z_range’ /max_deform
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NASTRAN style

% E Bl

a

7.4.7 display styles @
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-21E-02

-B0E-02

-32E-14

-B0E-02

-21E-02

-B0E-02

-21E-02

7.4.8 deform_scale M & I
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(8) loutput_type (P1-19)
M7 7 A NVOREEET D, (BIEHE . AVS)
AVS : AVS 1 UCD 7 —% WikFEm LoH)
BMP : A A—Y5—% (BMP 74—~ })
COMPLETE_AVS : AVS H UCD 7 —#
COMPLETE_REORDER_AVS : AVS H UCD 7 —# T Hii - EREZF 2T NEZ D
SEPARATE_COMPLETE_AVS : 4r#IfEig = & @ AVS ] UCD 7 — %
COMPLETE_MICROAVS : AVS HH UCD 5 — % CWHEZ A 7 —TCHI1T5
BIN_COMPLETE_AVS : COMPLETE_AVS %# A+ VU —EATHIT5
FSTR_FEMAP_NEUTRAL: FEMAP H==—FJZ V77 AV

TR (EAy )= ==

[T D (==

P ks Ve 2]

T —SDHR

# data
F—ROIRE

AN aooEl

Ll |

BAL L 1 ooEl

[ US|
W) A Sk

NS—7 I DIRE

HS5—7IDIEE.

NSzt OET.

iR [T-<TOTE -
I &

loutput_type = AVS loutput_type=BMP

7.4.9 output_type Ml

(9) IX_resolution !y resolution (P2-1 P2-2)
output_type=BMP D, fGE ZF5ET 5,

Ix_resolution=500 Ix_resolution=300

ly_resolution=500 ly_resolution=300

7.4.10 x_resolution & y_resolution 0 &% 15l
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(10) !viewpoint !look at point !up_direction (P2-5 P2-6 P2-7)
viewpoint: R DAL E % FEEE CTHRET D,
AR&ME ©  x = (xmin + xmax)/2.0,

y = ymin + 1.5 *( ymax — ymin),
z = zmin + 1.5 *( zmax — zmin)

look_at_point: RO E ZHRET D,

(EWEAE « 7 —H D)

up_direction: Viewpoint, look_at_point & up_direction (ZCE a2 —7 L —AZIEET D,

default: 0.0 0.0 1.0

View coordinate frame:

JE look_at_point

z Bl : viewpoint - look_at_point
X Hiff up X z axis

y il : z axis X x axis

/ look} at/point

up_directi

viewpoint

7411 Ea—7J7L—LDRTEE
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lviewpoint= 300.0, 50.0, 200.0
lup_direction=0.0, 0.0, 1.0

lviewpoint=200.0, 200.0,200.0

lup_direction=0.0, 0.0, 1.0
lviewpoint=200.0, 200.0, 200.0

lup_direction=0.0, 1.0, 0.0

7.4.12 lviewpoint, llook_at_point & up_direction @) 5% 5 4l

(11) 'ambient_coef !diffuse_coef !specular_coef (P2-8 P2-9 P2-10)
& 7 L OREGR E
ambient_coef, ZH 7 5 & 3 WRITLOEITE H M DIEHRNPERDILD,

lambient_coef = 0.3 lambient_coef = 0.9
Idiffuse_coef =0.7 Idiffuse_coef =0.1

B 7.4.13 BEAETILING A —ZOEEH|
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(12) !color_mapping_bar_on !scale_marking_on 'num_of_scales(P2-16 P2-17 P2-18)
!color_mapping_bar_on: color mapping bar DFE/RAE B A fEET 5,

0: off 1: on (B WEfE - 0)
!scale_marking on: color mapping bar D A €U OF A IFET D

0: off 1: on (EWfE = 0)
'num_of_scales: AEYOPERET D, (AmsfE . 3)

Icolor_mapping_bar_on=0 Icolor_mapping_bar_on =1 Icolor_mapping_bar_on =1
Iscale_marking_on =0 Iscale_markig_on =0 Iscale_marking_on=1
Inum_of scale =5

7.4.14  color mapping bar @ =Dl

(13) !font_size !font_color 'backgroud_color (P2-19 P2-20 P2-21)
HRORLXFET7 4> NEEET S,

Ibackground_color =1.0,1.0,0.0 !'background_color =0.5, 0.5, 0.5 !'background_color =0.0, 0.0,0.0
Ifont_color=1.0, 0.0, 0.0 Ifont_color=1.0, 1.0, 0.0 Ifont_color=1.0, 1.0, 1.0

Ifont_size=1.5 Ifont_size =1.5 Ifont_size=2.5

7.4.15 background & font 0 E%5E 5l
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(14) 'data_comp_name !data_comp !data_subcomp (P3-1 P3-3 P3-4)
surface_style=2 OFf, LT 2 EHEmOMEE LR ET 5,

Idata_comp_name=pressure ldata_comp_name=vorticity
Idata subcomp=3

7.4.16 data_comp,data_subcomp KU data_comp_name 0% 7€ {5l

(15) !'method (P4-1)
meDYY NERET L. TOmMOREFELZEET D,

Isurface_num =2

Isurface

Isurface_style = 3

'method=5

lcoef=0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 1.0, -0.35
!color_comp_name = temperature

Isurface

Isurface_style = 3

!method=5

'coef=0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 1.0, 0.35

!color_comp_name = temperature

7.4.17 method & EHI

ZHIC X VR 2z=0.35 & z=-0.35. O ONAfLERN S,
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8. A—¥Y—HIJ)IL—F>

2 —H—N FrontISTR OREEZ 70 /7 IV I L VIEET 720D A v 2 —7 = — A k4
15, INHDOA X —T7 2 — AT, BRI T N—F o~y X EE&T FORTRAN ¥7 /L —F
VT, AMAWEHORRE ZNSOEHDOEDDESEXLTH D, —F rDFEE T, 22—V —(C
Ko TENLR TR B0,

FrontISTR iU F DO a2 —HF S TN —F o f v —T 2 — A XL T\ 5,

8.1 A—Y—EBHMHOAN

a—P—EEMEZENT 556, &K 100 D2 —F—ERMELEENEN T TH D, MEHE
BOATNZUTOLIZ, H#HT—27 74 VNO 117 10 BfE, &K 101T7ETANARETH D,

21TH~®& KX 101TH
vl, v2, v3, v4, vb, v6, v7, v8, v9, v10

8.2 HEBMEHBICEHSIY ITIL—F> (uyield.fo0)

FEAMERI M~ R U 7 2B XL OUS SO return mapping ZitE T 572000 T —F U E2REEL T
W5, 2= —EREREEZFIHAT 256, £T A7 7 A4 LIZIPLASTIC, TYPE=USER % &%
E L TRBERMELESZ AT L RIZH 7 /L—F > uElastoPlasticMatrix 3 & (8 uBackwardEuler
EERT 2 ENR D D,

(1) HWEEHERIE~ Y 7 2OFES T L —F

subroutine uElastoPlasticMatrix( matl, stress, istat, fstat, D)
REAL(KIND=kreal), INTENT(IN) : matl(})
REAL(KIND=kreal), INTENT(IN) :: stress(6)
INTEGER, INTENT(IN) iistat
REAL(KIND=kreal), INTENT(IN) :: fstat(:)
REAL(KIND=kreal), INTENT(OUT) :: D(:,?)

matl:  PPEHER 2 RFT D RS (FK 100)

stress: 2nd Piola-Kirchhoff Ji& /7

istat: FEORIRIE(O: RFEER ;18 BRIRLT2)

fstat: AREEEHL.  fstat(D=M11EOF Z, fstat(2:7)=back stress(FBH) & 7= 1T A L HF)

D: B~ R U 7 A

89



(2) J&71®D Return mapping stHE Y7 /L—F

subroutine uBackwardEuler ( matl, stress, istat, fstat )

REAL(KIND=kreal), INTENT(IN) > matl(:)
REAL(KIND=kreal), INTENTANOUT) :: stress(6)
INTEGER, INTENT(INOUT) :istat
REAL(KIND=kreal), INTENT(IN) :: fstat()

matl: MEHER A RAFT D8] (B K 100)

stress: trial stress HEZ I 2 5E L1 5 #1172 2nd Piola-Kirchhoff i 7)

istat: FEOOIRIEO: REER ;10 BIRLTD)

fstat: JIREEEEL.  fstat(D)=YPEOT A, fstat(2:7)=back stress(FB8) & 72 128 A i (LEF)

8.3 HWHMEHICEAHS Y TIL—F > (uelastic.fo0)

LTS KOV EMER O BAPERIE~ U 7 2B XL OISO EFHHEEZ T L0 TV —F %
LTV D, 2 — W —PEE ISR AFIH T 556, £ T AT 7 7 A LIZIELASTIC,
TYPE=USER % 72 1%'HYPERELASTIC, TYPE=USER % E L T E M EIEE = A L, KIZ
7 L —F > uElasticMatrix 35 & O uElasticUpdate #1ER 32 LE N H 5,

(1) WHEMIME~ NY 7 2AOFES T L —F

subroutine uElasticMatrix( matl, strain, D )
REAL(KIND=kreal), INTENT(IN) i matl(?)
REAL(KIND=kreal), INTENT(IN) . strain(6)
REAL(KIND=kreal), INTENT(OUT) :: D(6,6)

matl: FPEHE SR & (7T A5 (K 100)

strain: Green-Lagrange U7 4

D: ik~ F U 7

(2) IDFEYFTNV—F

subroutine uElasticUpdate ( matl, strain, stress )
REAL(KIND=kreal), INTENT(IN)  matl(?)
REAL(KIND=kreal), INTENT(IN) . strain(6)
REAL(KIND=kreal), INTENT(OUT) :: stress(6)

matl: MBHE R Z fRAF D BLS1 (K 100)

strain: Green-Lagrange U7 A&

stress: iz /)
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8.4 A—Y—HBHMBEICEDHZIYITIL—F> (umat.f)
MEPE . MR BRI DRI O BRI DA X — T = — R iR AT 5,
(1) Mt~ FY 7 2DHEY T L—F

subroutine uMatlMatrix( mname, matl, ftn, stress, fstat, D, temperature, dtime )
CHARACTER(len=*), INTENT(IN) :: mname

REAL(KIND=kreal), INTENT(IN)  :: matl(:)
REAL(KIND=kreal), INTENT(IN)  :: ftn(3,3)
REAL(KIND=kreal), INTENT(IN) i stress(6)
REAL(KIND=kreal), INTENT(IN)  :: fstat(:)
REAL(KIND=kreal), INTENT(OUT) : DC(,)
REAL(KIND=kreal), optional ! temperature
REAL(KIND=kreal), optional 3 dtime

mname: #£H4

matl: MEHER A RAFT D8] (B K 100)
ftn: ZRART > VL

stress: 2nd Piola-Kirchhoff Ji: /)

fstat: IREEZEL

D: Rk

temperature: &

dtime: FE[HEE5Y

(2) OFTHBLCISHOEHFEY T L —F

subroutine uUpdate( mname, matl, ftn, strain, stress, fstat, temperature, dtime )

character(len=*), intent(in) ! mname
real(KIND=kreal), intent(in) 3 matl
real(kind=kreal), intent(in) i ftn(3,3)
real(kind=kreal), intent(inout) :: strain(6)
real(kind=kreal), intent(inout)  :: stress(6)

real(kind=kreal), intent(inout)  :: fstat(:)
real(KIND=kreal), optional ! temperature
real(KIND=kreal), optional :: dtime

mname: £ £t4

matl: MBHE R Z fRAF D BLS1 (K 100)

ftn: R BT > VL

strain: OV A

stress: 2nd Piola-Kirchhoff Ji& /7
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fstat: JIRAEL L
temperature: JEEE

dtime: FRFfE]HE 5y

85 A—Y—EHRINBEHEDOLEY J)L—F > (uload.f)

=P —ERIIMELUESTHA 07— T = — 257 T 5,

=P —FEFIMEZFAT 5720, ETINMELERT 2720 O MG tULoad % &K
L. A7 74 /VDIULOAD ZHM L TEDEFRZGFIATe, TDH, LTOA L F—T =— X%
FIR LT, SR 2 f A A Lo,

(1) AEBWEOFAIAST T IL—F
integer function ureadload( fname )
character(len=*), intent(in) :* fname
fname: M7 7 A NVA, TDT 7 AN D — W —ERINAE ZHEAIAL,

(2) S E 2 2R ES Y MV ~SHRATL Y 7 L —F

subroutine uloading( cstep, factor, exForce )
integer, INTENT(IN) i cstep
REAL(KIND=kreal), INTENT(IN) it factor
REAL(KIND=kreal), INTENT(INOUT) :: exForce(:)

cstep: RS DOMEAT X T v 7K

factor: BLA T v 7 D EAREL

exForce: RRfTE~Y ML

(3) BELNOFHAEF T NV—F

subroutine uResidual( cstep, factor, residual )
integer, INTENT(IN) i cstep
REAL(KIND=kreal), INTENT(IN) :: factor
REAL(KIND=kreal), INTENT(INOUT) :: residual(:)

cstep: TR DOMEAT X T v 7K

factor: BLA T v 7 D1 EAREKL

residual: &K~ 7 hv
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