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TOHMEE BAIERS 7 bV, BEESN-RE N, BMESNELEMTHDH, ZnboRE, B v
TOBE"V,"s,,"s, I L TRESN DD TH S,

u

0

BZl0 B %t =371
VHEE HERE

X 221 #ELO@BFTOHE

2.2.1.2 RELEDRE

R(2.2.1) Dl R & K(2.2.2) D F B RS AF & S R A FE O JRBIIRATE 2 b,

It'c ALY = j"fo&d“%]"ﬁo&d’v
\%

ty Us,

(2.2.4)

e "A i Almansi OFRT 2 Y LOBIBIHS ThH Y . BKIICIKR TR SN,

, 1|eu (&'u)
CAL _E{EJ{@"J } (2.2.5)




R(2.2.4) % BB RSN, OTHAENERA, I HOTHEERAE EHITIEL Vo Th
L. X221 voldE itk STy, BHEMETRZ voREIIRMTH D, £ 2T,
) 0 OFLE V E 72134 t TORE 'V A SR L= ERMERfThh b,

2.2.1.3 total Lagrange ;&M E X1k
Z 2Tk, B = — FTHWGILS total Lagrange £ FES < EX b &2 <7,
B 0 OWIHIECE 2 Y &+ A% v CoBEE oL, ’lTthEzons,

j 'S:SUEdV="6R (2.2.6)
\

t' _ t' ¥ t' w
é]?—jotO&JdS+J0boajdV 227

St

772U 4GS, GEIL. TREIWEL 0 OB E £ JLYE & 9 5 %) £ T 2nd Piola-Kirchhoff i /)
7> V)L, Green-Lagrange 09" %7 > Y L& F+, 1=, b, ;Bﬂi\ NPREE SIN 7 Ry, 1

BLEORAEEH -V ICHRE Lk i Th v, NQ2.2.1)2.2.2)2.23) L HEIE T, kA THR
bhd,

— d'%..-

ft=—""t (2.2.8)

" d

— d'v,—

‘b=—"Db (2.2.9)

Y

REZ) t I281F % Green-Lagrange O3 A7 > Y ILIFIRA TER SN D,

i 1l0'u (o'u "o (otu) atu

i I T L (2.2.10)
2| oX oX oX oX

t t’
= =G C1m 515 5 250 . 2nd Piola-Kirchhoff 15/ W0 2 ket o & 5 14 4 L C T
"u='u+Au (2.2.11)

0S=0S+AS (2.2.12)

oL x, BAEICEE LT, Green-Lagrange O D NIIR AN TEEZ I NS,

oE=¢E +AE (2.2.13)

AE=AE, +AE,, (2.2.14)
1leau (aAuY (oau) o'u (o'u) aAu

AE, == + + . + . (2.2.15)
21 ax | ax ox ) ox lex )  oX



(2.2.16)
oX

.

-

2 oX

7(2.2.11)(2.2.12)(2.2.13)(2.2.14)(2.2.15)(2.2.16) %, R(2.2.6)2.2. DA L Tk AEE S,

[AS:(AE, +GAE JAV + [ §S:AE dV="0R - [ ;S:SAE dV
\Y

\% \%

(2.2.17)
ZZT, ASiE, AE AT VYN JCERTESTH TRAD L) IR SN D EUET B,

AS=,C:AE_ (2.2.18)

K(2.21M1c(Q2.2.18) KA L, Au ® kL, EOHEEZHFT 5 AS:AE, 2EM L CRXE2H55,

[(C:AE ): A dV +[ ;S: OAE dV="0R—[ {S: 5AE, dV (2.2.19)
\ \ \

H(2.2.19) & HIRIEHIC L 0 BEEAL L TRAES 5.,

T (§K +§K y JAU=aUT (F—UT{Q (2.2.20)

2T oK oKy bFe Qi T, FIMIAN~ b 7 A IR~ B U 7 R SR
7 kv, WHRZ bV TH D,
L722i-> T, Rt OARBED D | KfZ € OAREEA KO D 720 O LI RATHEZ BN D,

Stepl: | =0
tc;K(O):éKL"'ct)KNL;to,Q(O):(t)Q;t'U(o):tu

Step2 : CKOAUO =L F-L QU

Steps : “UP="UD 4 AU®

=0

22.1.4 updated Lagrange iZ®D E X1k
ReZ) t OBLELE & 557 & F 24 € TORBUEFOJFREIAL, kX THZ BN D,
[{s:5EdV="R (2.2.21)
\Y
‘R =[{tesuds+ [ {besudv
S, %

=77 L

(2.2.22)



vg 9 Sey (2.2.23)

g9 Vep (2.2.24)

TV ANS, CEXRR RV UTL b ASEEA t OBIELE & UL LT 528, Green-Lagrange O
FRICOW TN (B4t £ TOLA) ‘Uz £

"E=AE, +AE, (2.2.25)
7272 L
1[oAau (oAuY
AE, zi{atx +(8‘x] } (2.2.26)
1(6Au) 6Au
AEy =§( a‘xj "y (2.2.27)

DG D, —T
1S={S+AS (2.2.28)

ThirhNb, 2nNx2R(2.2.21)(2.2.22) & . (2.2.25) I8 A LEH4 2 L fif < X&x FRAD RO &
WhEz6n5,

jAts :(6AE, +5AtENL)d‘v+J.§S:5AtENLdtv=t'éR—J'§S:5AtELd‘v (2.2.29)
iy v tv

O

ZIZT, ASIE AE AT YNV ICEBESITTRRD L S IcREND LIRET D,
AS=C:AE, (2.2.30)

IhEXQ2290ICRA L, WAEHD,
[(C:AE):AE AV +[{S:AE,dV="R-[|S:5AE dV (2.2.31)
\Y \Y

\

K(2.2.31)FFARERIC L0 B L L Tk XEH 5,
U (K +K JAU=UTF-aU™iQ (2.2.32)

ZIZT KK WTFAQIE, ER TN, MIMIZEN~ N Y 7 AL FIMIE S~ R Y 2 R AR
R, W7 ML TH D,
L2 o> T, FEZ t OAREEN D | FFZ € OAREE A RO 2 72 Db NIk THE 2 BN D,

Stepl : i=0
tt,K(i)ziKL+:KNL;tt'Q(i)::Q;t'U(i)ztu

Step2 : 'KWAUO=F-_t QU™

10



Step3 : O =ty L Ay®
I=i+1

222 MHIERMETFE

ABHFE o — Rk, M@ X OEEYE “RE O ERIEM B 2 T2 Z LN TE B, fif
BT Cxt5r &3 DA NI YER CTH 5858 Tld. updated Lagrange 4w L. @M TH 5
4TI, total Lagrange WM LT\ 5, E7o. EMHTFIEI21L Newton-Raphson % i
HLTW5,

LU 2 b OB O 2 7”7,

2221 FEBE 4

SRR EHC B 1T AR T > v L R L —F, IEAOVER L TR W FIEDREED 5
DHEFMEZFSTISENPOGRLND DO THY . 4 Cauchy-Green 7T VL C OEAREE
(IIpI3) . EHRIEEBEELEZBRWEERET o YLD EARERE(L, LLL)OEE, >0, W=
W(I, I, 13) H5 0 EW =W(I, 1, I)E LTERITZENTE D,

PR ORERE X 2nd Piola-Kirchhoff )iz /7 & Green-Lagrange O3 A DOBAfR CER I, £
DIETEENTIE total Lagrange %% 5 45,

DUIFCIEIARBRE 2 — RICEENTBEETT VOBMERT oy LX)V X —W 250535, i
PERT vy L2 F—W b iuiE, L RO X 912 2nd Piola-Kirchhoff i~ 773 X OV 11 — O
THEREFRETE D

_,W 2233
S = ( )
c= s ZW (2.2.34)
~acac o

(1) Neo Hookean #HifEF /L
Neo-Hookean #AFIMEE T /W% M2 RSP H] (Hooke HI) % KA~ TE 5 L9
WCHEBEL72bDTH D, TOMMERT v VI TOLEEY TH D,

W = Cyo(0; — 3) +Dil(/ —1)? (2.2.35)

I T, Ciok& Dy IFMEEETH D,

(2) Mooney Rivlin ##M4EE T L
_ _ 1
W=Cmmf3)+%ﬂh—3%q;0—1f (2.2.36)
1

T I T, Cy Cor & Dy IIMEIESTH D,

11



(3) Arruda Boyce ##MEET L

W= 1(T 3) + ! (-9 + 11 (B-27)+ (I —81)
B A 2002, * 1 105022, * 700012, 1
L 51 (13 243)]+1 ot (2.2.37)
67375012, * 1 p\ 2z~
"= Ko
.3 99 513 42039 (2.2.38)

+ + +
50> 175A,% 875A,° 67375A,°
ZIZT. W An& DISMEIEETH B,

2222 S 28 14 A 4
AP 2 — R TiE, BEALANCHE U 2 B EZ#EH L Tnbd, £72, 2ok
Kirchhoff Ji~ /) ® Jaumman #HE & BEHEET VY VOB EE L, T OELFEMITIE updated
Lagrange (k&3 5,

(1) PR Rl
BRIPEIR DFRIRFEDB RO L D IZE 26N D b D LT 5,
KT D BEAR S

Flo »oy0)=0 (2.2.39)

Flo .oy(e?)=0 (2.2.40)
ZZ T,

F RRRBA%KL

CRIIE < L/NAR oy 1R R D BERIE 7]

o ST, e WUNOT BT VL

ePHAMOT LT v VL 8P AEY O A

BERIS A MG BB O A BIER S . B AR TOISH- B O T HERIC BT 5 b D LT 5,
HLRIR 8 T OIS S - O 2 B4R

o = He?) (2.2.41)
do

— H’

dor (2.2.42)

12



[y
(f
A

H': B iask
FA G ) A G S PE O 2 B AR

S (2.2.43)

_HEP (2.2.44)

Ql-

o ORRRBAEIT —MRITIRIRE . MO TAMEFEORE TH LA, & 2 TIHE O 72 DFE Y4 5k
O T gt ODLHDOEKTHD LD LT, MHEEROEITHIX F=0 2Ai7- Sk 54, RN
SELAR TR AR B AR,

. oF oF

F=—":16+—:6"=0

o c eP e (2.2.44)

#(2.2.40)H1 0 F |3 F OIS AE L THY . Dk, 5 A OBEEELs A cET,

T, MERT U VO DIFIEENE L, BEOTAEEEZ R TET LD LET D,

- 00
P =A1— (2.2.45)
Oc
I TNIRETH B,
S5, BERT Y VONRBERBEHE FIZZ LW E LT, WRXOMERNAIZHET 5,
=
ebﬂg— (2.2.46)
(3

ZoORXEK(2.4.40)ITRA L. TR ELND,

a':d,
=2 b @ (2.2.47)
A+a' :D:a
ZZT,. DT~ U ATHY .,
oF 1 oF
a'=— d.=Da" A=-S—:¢° 2.2.48
o6 P i oe” © (2.2.48)
EIAME DI JT— O T A BRI LL T o L 9 1IcET 5,
d.®d.'
6 =4D-——2—2—"':¢ (2.2.49)
A+d, a

SRR AL O BEIRBI$0(2.2.49) 3 D iuiE. ZORNS Z ORI G LD,

(1) FRfRBI%K
LU TIIABSE 2 — NI G o B MR B & 51256

+ Von Mises [IREI%4K

F=3],—0,=0 (2.2.50)

13



+ Mohr-Coulomb [4{Rk Ik

F=o0y—03+ (0, +03)sindp—2ccosdp =0 (2.2.51)

- Drucker-Prager F&{R %K
F=.,J;—ac:1—0,=0 (2.2.52)

T IO BPRHE L oy RN OREAT ) L BB AN D LUT O & 5 ISR

2sin ¢ __6ccosd

*= 3+sing ’ %= 3+sind (2.2.53)

2223 FETE A R
AR = — R Tl — (k&7 Maxwell E7 LV ZEH LT\, ZOMEEAIILLTO L 5 ITR
ZOT e ERAEMMEOT 7 q OFEEIZ R 5,

o (t) = Ktrel + 2G(ppe + uq) (2.2.54)
Z T
M M
nq = Z tm 4™ Z m =1 (2.2.55)
m=1 m=0
THhHbd, £l=. qlZ
. 1 X
¢W+X—¢m=e (2.2.56)

m

MWEROBND, ZZTHEMITY T7E—2arThd, £z, VITv¥—a 25 GIix. L
T ® Prony kI T,

M
G(t)=G u0+2um exp(—t/Ay )l (2.2.57)
i=1

2224 o) —TH#

JE S —E DR FICB O TR O H HEAE (7 ) —7 ) LIHEN B8R TH D, Ak L
ToREBMEREN S — ORI/ V—TBRLEBEZXH LN TE S, 22T, WO 0IERER
V=T OHMAEITO L LT D, ZOBEITREICHEAET 20T HITEMNT 5 Z & TR L
THHERRTHNSN, &DEMEN MK L TOWLHDOOTHZE 7 ) —TOFHh e &I 5,
7 V) —T7%EBEBLUERRIT, @F., I8N ERZ ) —TOTAHOMKE L TERINDZ U —T 1
THBE NSNS,

14



éC

0’
== B (o,£) (2.2.58)

Z I T, BREMICRET AT ANEEOT A e THHETDHE, ROTHITZ V=0T %
mzi=wkAXo ks,

e=¢€%+ ¢ (2.2.59)
ZZ T,

e=c1:0 (2.2.60)
T,

AR DM CTH R LTc L 912, 7V =7 2R a T U CEAE AT b o RefEfE 5 0 )5
EaRRSIBRITNERBW, 7V =T 2Z[E Lzl & OMpRIL,

Oni1 =C: (Enp1— Eh4q) (2.2.61)
€141 = &n + At Bpyo (2.2.62)

ZZTL Base 13,
Buio=(1—-06)Bn+06Bns1 (2.2.63)

L%, Flo. 7 V=T OFTHH S AeC 1, FERIE R A B L7z
Ryt1 =€np1— €1 :0p — & — AtBre=0 (2.2.64)

k—ﬁ‘éo
Newton-Raphson {E CONEFHE TIX, #IHE%E 0401 = 0, BELOARERENL RO HNLD
OB & LT, RIEM Lo RITRK LT 5,

k k — k
R =0=RY, - (¢t +atcs,,)del?, (2.2.65)
T,
0B gt
== =6— 2.2.66
Cnst do n+6 eao' n+1 ( )

L35, R(2.2.66) L K(2.2.67)DfiF &> TIRZRMN 070D F CREMIEEZITO L&, )
Oy & HERRERER

=l +Atcs, 11 (2.2.67)
ZHWD,

R(2.257D BRI 72 E LT, KB a— FiE, LFO X 57 Norton 7 /VZHHALTW5D,

15



ZORRAUT TRO LS BRAY 7 U » T O HETH mises I J) q LRt OBIEE KT,
£ = AqnE™ (2.2.68)

ZIZTIE. Amn IMEESE TS D,
2.2.3 BN FiE

2 ORI EERLT 2 & | Bk 2T L CHEAL) te MBES N D, AHEFOREIRK (2.2.4) %
UTDOEITEENAD,

I"c:&"A(L)d"v= j"fo&ud"s+f“505ud“v+ I"tc[&“) —au®]
('V ' \Y ('SC

t

(2.2.69)

T T, Scld#EmEmAE, uVE T ENE N EMMIE 1 L EMIIE 2 DEMERL TV D,

PR AT TId, BT 2 AT D H L H A XHI L THRIET D, ZOHOX O/ &~ A X —Ifi,
LORFEAL—THET D, TOTAF—AL—TIFFETE, EMEEGEZUTO LI
RET %,

1) AL —THiAE, vAX—EHEEELZV,
2) Bfn oo, AL —THIRIEMMEE L, ZOBEMAEZEC~YAY —@Hs

AL — TN ENNZ R, B A RET D,
R(2.2.54) DB DEE FRERICL VEERILL TkXE2HED

[ tfou® - au® ]~ UK caU + SUF,

¢
Sc

(2.2.70)

Z 2T, Ke & FoldZznEngEfiittE~ b Y 7 2B X0 N2 RT, ZoXz2R(2.2.200H 5
UVME(2.2.32I2fCAT 5 & BEfif R A2 %5 8 L 7= total Lagrange 7535 £ (Y updated Lagrange 350
ARBEREERIU T O L STk 2,

T (1K, + Ky +K JAU=UT F-aUT | Q+&U'F, (2.2.71)

(K, + Ky +K JAU=8UT F—aUT{Q+UTF, (2.2.72)

ARBAFE Y 7 MIERARE LRI OBERRE AN S T& 22— =5 LU F OMTiE 2 RIRTX 5,
< BUNT R AR 2 OMENT TR R OMLE LR RN EGE LT D,
ARG R HALERE © Z OfHTIE, B L VB EZ(LO H 55516 LT D,
FERR 7 U Bl RE
BEH & 0 BERRRRE ¢ 2 OfFTIE Coulomb AN KIS LTV 5,
7272 U BUNETE IR B RRAT 238 R L 7255808, BT 0 B LI E 72 D,
Flo, BIRFRTIE—RY Uy FEHR (FEHFEES 341,351,361) DOEEMMENT O HXFIE L T\ 5,
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2.3 EHE{ERT
231 —MR{tEHERME

ERLAD B HIREVRIT 21T 2 Be . ZRMBEBUE 21TV X 2.3 1 10R T X O REPEAICED
ZHHERTET /MELEOND, HREORWEBIRBMEDES, G RA (E# ) 132
TOEBYTHD,

Mi+Ku=0 (2.3.1)

2L, uw T —BALENRZ by, M IFEE~ ) v 7 A0 K [ FlAE~ MY v 7 2ATHD, &
AT, HAARBEEY o &L, a b ZEEEH. x X7 FLE LT, B

u(t) = (asin et +bcos at)x (2.3.2)
EERT D, 22T, ZoXE, ZO28OMS. Thbb,

(i(t) = cw(asin et —bsin et )x (2.3.3)
Z2RQ2.3.DITRATHIT,

M+ Ku = (asin et +bcos et |- o*M + Kx ) = (- AMx + Kx) =0 (2.3.4)
Lled, TbbH,

KX = AMX (2.3.5)

L, D%, FEREKXQ3EEWHI-TRIE L = o 2 BEXUORY ML x RO ORI,
B ut) 1. FRERQ3.DDOMRER->TD, 55 4 ZEAME. X7 brx ZEAEXT FLk
BEOY, 26 2R(2.3.1) 0 5 R D 4 [MWRE 2 — Ak [E A RS RE & FE5,

kl kZ k3

7 (™) (m) (™)
l—» u, l—» u, |—> U,
K 231 BEOLHEVEHIERBOZLEHEZRDH
232 MERE
KEB/IMEBEDOREICHEETE ., L OBFH TEYT 5, < OWEMEL K > ETIIIrsIix
T I—k R THDHZ ENZW, BIG, ERITINIEBWTE, BBETHINIEREREI -
TEY ., FTHICBWTIERFITII T D, 2E0, 1TH KD ij i ki & LT=Wg, k OI&

wEHEK LB,
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ky =k; (2.3.6)
DORERIZH 5,

TO~=a 7 VNTIE, (T CTEEEERET 5, EEMEE ZFEAMER T ~NTIE, Wil
AT TRON(Q.B.DEHIZHE T 2175 Th %,

X"Ax >0 (2.3.7)

233 L7 MI#¥REZE

AIREFRIEIC L 2SR cix, EHE, 2 TOEAMIILEL T, &4 5E oKk o EA
THHRGENRZ N, L ZAT, HEC-MW TIIRHBERMELHR S Z L 2BELTEBY ., 1751
YA ANRRKEFEFICH (FERENRZL) ThD, LEeR->T, ZOFLRBITERDOE— ROH
AEZNRLKRDLZENHEETH D,

BAMDO FREZ o & L, R(2.83.5)2KKDOLIICERT D EEMIITEMARRNTH D),

(K—oM)*Mx =[1/(1-0o) (2.3.8)

ZOR, FHEICY T TIRD L D RIFHARMEE R H 5,

® T— RN KEEL TV 5,
@) o JENOBEAENIRERIEEN TS,

FEEEOFE IR REAENRIICKRED Z ENE, TO-0EEARINKEEZ2R(2.3.5) XLV
L ARQIITHAL, pHABOEAWENSRDDZLEZII bDOLET D, ZOFEIT, 7 M
Wi TN TUW 5,

234 BEREREO-OHOEE

WA 72 HFIETIE Jacobi ER LK< F BN TWD, ZOHEIE, 178 A ADN/NWNE S EITHITH D

B, B ChHsd, LrLnb, HEC-MW THHOITANI KB CEBCTH D720, Z O FIEFHH

97 F 3 A(Lanczos) K EfMEZ A L T\ 5,

235 S UFaRE

1950 412 C. Lanczos I K VR INT-Z OFEIT, 17452 3 EXfALT 55 EBEETH Y,
TREDO L O BRFFEAE AL TV 5D,

ORENRFETH Y, 1THZHOEEFHAELED DL Z LN TE D,
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QFIEFATHI, X7 FAFERPLER->THEYIEFIZHE L TW5,
QAREF A v 2 (TS BT ER IR BHEICHE L TV 5,
@R 2 BEAEOEERE— FHiHZ RE L THRIVEEZITA D,

SUF g A, WIANT FinD R Z— k UCIEREL Y kA% R U422 o0 He i 4 ok
WHFEEIT) bDOTh D, ZOHEE, MORKEMETH DY T AR—AEL Y HEETHD L5
P, HIREHRET 075 M TE PR TNS, L L ZOFETIE, FgomEn gz
BT AU M DEAEMER DI, BT TS 2 BN E T DRV, 2Ok DEEIC
R B REZ R AR TH B,

236 IUFIRENFEORMAFENEL

K(2.3.8)FRD LD ICEEHRTHZ LITED

A=(K-oM)'M, [L/(A-0o)=¢ (2.3.9)
Mz & EET &

AX = (X (2.3.10)
2155,

WY 7T RV o WKL TATHIA ISR D —E#HEIT5 (K 2.3.2 M),

SA

Aqo (qo D —RZEHR)

X 232 1THAICKD qo D—REH

BEINTART ML, TDORY ML DL HZEMOPTELZLIND, T2Pb, K 2.3.20
L9 0bPL 7T L valy NOEZEEZIT), £ LTHLALNY Mvx rn & LTER
ZEAME (BX110) LT aq 2H2% (¥ 2.3.3), FEREECLY b @eaffd, Z0Lx
gz 1¥ q1,q MHICEARZLTWDS (X 2.3.4), FEROFELZIT D & BVIZERT 527 ML)
KATHN ORI E TRE D,

19



Aqo (qo D —IRIEHR)
r1 = AQO

a\

qu=ri/|lril|

233 Qo ITEXGARY R a:

Aqi(qDAIZ XD —E
X . A
I

r2 = Aq:

/ <qr,Aqi>(qi/| [q1l 12)

q

EV-2N

234 g1 & Qo ICEXRERY ML Q2

K27 v F a AEOREIEFNZ bvEl {Aqo, Aql, Ags, ... J & W2 T {Aqo, A2qo,A3qo, ... , Ango}
ST BT A vay hOERETH S, ZDRs FAFIE Kryloy FlE B, ZRE5< 5
72 % Krylov #mp2EfM e L5, ZOZEMIZBWTT I 45« =2y NOBERLEITY &L HIETD
200X MVERHWHZ LICKO R MABRRKRED, THET T a AOFHEE S,

237 =Exf
IR LoF T i+l FHHOEIX

Biialia + % + 710G = AQ, (2.3.11)
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ERED, 2L,

5o _ (g, Aqy)

(qi’qi)
Thd, TNEITHIRTLT D &

|ri+1| ’ !

Llsh, ZIT,

Qu =[00,05-..0p} T =

a+1_ ' 7/i+l:

(0hy, Adt)

(qi—l’ qi—l)

(2.3.12)

(2.3.13)

(2.3.14)

Thd, T7obb, K(2.3.13)TEHLNLD 3 ENAITINZOWCHEHAMFREEZITY Z LIk Y [H

AEIEOND,

2.4 BMmERRHT

AR a— FTHWOHNAAREZEE (Finite Element Method) 12 & A B IZ 2T O EYRE

it FiE 2T,

241 EBAEK

BT TOBRE R AUTLL T DI85,

cﬂ —E(kxx£)+£ kyyﬂ
P T ) oyl oy

=771,

p=pl) B ()
c=clxT) Hn
T=T(xt) -
K=k(xT) et

Q=Q(xT.t) R

J+

a

a( oT
kxx— |+
0z

(2.4.1)



s, o hpprE. T omee. Uampe s,

EZEL O AHEEE S  FoEEE D 3%, I' ECix. Dirichet 17> Neumann RO W05
RGN, WEHEZATEZONAEDERE T HEEEREMIILL T D X725,

T=Tixt) X el

ZT—q(th) X el

(2.4.2)

(2.4.3)

72720, T1, o FBEIERBE AL T 5, QIR RSO BRI Thd, A7 m7 T L TIE, 3 FHOE

TR BB [ETED,

g=—0s+Qc+Qr
0 =0, (x1)

g, = he(T -Tc)
g, =hr(T*-Tr")

s (353 AT BB R e TR R BRI LB R O, 1R R

Te=Te(x.t) S e B o SR T L
hC = hC(X’t) i B AR
Tr:Tr(X,t) E%‘J‘?ﬂ{z{ $/ %\(ﬂ%ﬁ
hr = &oF =hr(x,t) W BN R

e . WEHFER, ¢ . StefanBoltzmann &%, F : JBREREK
242 BEEIE

7R (2.4.1) % Galerkin EIZ Ko CHER L4 5L,
oT
K M)~ ()

=77,
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ZEDBRIR ThHD, 72121

(2.4.4)

(2.4.5)

(2.4.6)

(2.4.7)

(2.4.8)



K]= I(kxx%%l\l} +kyy a{aNy}T 8({3!)\) ! +Kkzz oiN} oiN }jdv

oz oz

(2.4.9)
+IhC{N}T {N }ds+jhr{N}T {N}ds
[M]= [ peiNJ" {Njdv (2.4.10)
{F}=JQIN}"dv —[q,{N}"dS + [hcTc{N | ds

(2.4.12)
+ [heTe(T +TrfT2 +Tr2 N ds
INF= (NN, NE= NI e (2.4.12)

TifE(2.4.8) (LML DI EH O F A THD, Wk, R BL THIBA AT —IEIC KV BE#LL

T R U=1) ckusRERBEmoLERL =1,  COREZRREZAVTEHATLILICT S,

{The, 1T,
[K]t:tmﬁ . {T }t=t0+A T [M]t:tmﬁ . - %Zt]t - {F }t=t0+41 . (2.4.13)

TR (2.4.18) BRI BTS2 T O 28GEL T, RS D B

09 espmpzrrszs,
FOEOIZ, T IBESINLEROIINCHHDT,
(i) 0)
{T }t:t°+ﬁt - {T }t=t0+At + {AT }t:to+4]t (2.4.14)
LB N 7 AL EERT ML DR B~ N 7272 EE2 R D I H ST,

[K]t:tm It {T }t:t0+ It = [K]t(i:)tht {T }t(i:)to+At

i i (2.4.15)
a[K]L)tht {T }t(:)to+At {AT }(i)
(i) t=to+ t
a{T }t:t0+AI
; oM]®,. i
[M]t=t0+4 = [M]t(=)to+4]t + % {LIT }t(:)to+At (2.4.16)
a{T }t:to+At

R (2.4.14) (2.4.15) (2.4.16) 25 (2.4.13) ITAAAL TR LA EDIEAEIE T HER A5,

[M]flz)t t G[M]f':)t t {T }Elz)t At {T }t(lz)t s {T }t:tO a[K]EI:)t At {T }flz)t t (1)
0+ + 0+ . 0+ 0+ + 0+ ! 0+ AT ” 2417
[ N i ST e

t=to+ It

23



by AT e — 1T | i
s M, D T oo

OB ORI~ N7 2% R A ZS BTN 5,
e~ M AR

At a T (i) t=to+ It
0 { }t_to+At (2.4.18)
M, K0
- At +[ T]t:t0+At
[K (i)
ZIT TR IR~ N 7 2 Th D,

fE R RE AW TEFREZITIZEIC LS TR t =t0+ _t TOREZFHETHIENTED,
* [(D) i
[K ] {T }t(:)to+At

i U (i—)o+ sip i i
= {F }t:t0+At - [M]E:)to+4]t { }t_t Zt { }t_to —[K]fz)toJ,At {T }f:)tOJ,At (2.4.19)

{T }t(:i)JrAt = {T }Ei:)to+At + {AT }fi:)tht
FRIZE RN IC B W TERAE W TRE R R AT,
K, P ATY = F ) - 1 T

(2.4.20)
i = e +{aT,

FETE B MREAT I IV CHRER 3 At OB OT7 1, REEICB T 2BE B b IC 2 i A R AL C»WbHo T, —
I ZDRESORIKIZZZT I TelZ LRI 0 AR ETEDE | A FHRICERT DIOR BT M
T5, ZITART 0 I80%, KEFREIRRICE TR EIMORESESRICE=4—L, KR
NN 2§ T IXRFRIEE 3 Ata b S8 | SR FHR I D 722 5 LI R 7y At 2 NS ns B #)
BB RE A 2 T B,

25 BIMRITFE

AETIXERER R A 2 B LB RERIT FIEC SV ORT, UTFIORT L OIS, KRB
a— FTI, RBARER OGIREC X 2L IS EMAT S ATRETH 5,

251 BBEOEREIZONT

BREZ x5 & LT, PRI EB) S RO A R IR E L B LT,
M(t + A U(t + At) + C(t + AD)U(t + At) + Q(t + At) = F(t + At) (2.5.1)

ZITE MECE HE~Y NI ZALBEER~Y M7 A, Q EFIIRNNINY b L S ~7 b
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Tho, B, KY 7 MNIEEOZEZBEET., HE~ M) 7 ARV TERIZL ST
—EED,

BRI At W CTOZEN, HE K OIEE OZ kX, Newmark- 8 %% v TR(2.5.2) K V=
2.5 )NRT I IITEBIL TV D,

B —2B.
U(t+ At) = BTAU(t + At) — TU(t) AtY 2 U (2.5.2)
Ut + AL = 1-284 253
t+ t)—-BA BAt . () (2.5.3)
-z,
VW BiINTA—H

I<mbnTnE LI, vy RO BELUTOMEIC LIZSA., BEIEEES D WVIXEFANC —3K
T2,

y=1/2, B=1/6 (FIEINEEE)

y=1/2. B=1/4 (HHI])

K(2.5.2) K OR(2.5.3) Q25 DITRAT DL ERANBRELND,

1
(BAtZM +mc + K)AU(t+At)
=F(t+ At) — Q(t+At)+LMU()+ BMU()+—BCU(t) (2.5.4)
pAt 2B B o
+ Aty; ZBcU(t)

BRI, BIERBEIC T LT K idfERE~ U 7 28 L, Qt+A) =K Ut+A)ERD, D
A& EXITRAT D ERAEANELND,

1 1 oy 1-28 -
{M[‘wﬂ“(‘)‘(mﬁ“(‘)‘ 00
+c[— r U(t)+(1—ljU(t)+At 2’;;70(0}} (2.5.5)

(at) g B

+1+7/+,_+=+
{MﬁﬂM @Uﬂc K}W At)= F(t+At)

TP RIEE R S & LTINS E ST B T CiE, R©2.56.2) 0 b IRRDEN 2155,

uis (t + At) = ujs (t) + At g (t) + (At)z( ju,s(t +(AtY Buis (t+At) (2.5.6)

FIREIC, HENMEEI N TWAEFT T, RQ.76)MHRXDENZ15 5,

Uis(t"'At): UIS( )"‘ At Y }/ﬁ Uls( )+(At)2%l]is(t)+ Atguiﬁ (t"'At) (257)

>—>—VC‘\
— — N
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Uis (T + AL): BRI + AUZ 35 1) 5 B s S AT

Ui (t -+ At): LI+ AUC 351 F 2 B Ak

s (t -+ At): BEZIE + AU 35T 2 F A I
oA PR (A A T2 D O )
s: HiSE S

\

\

Fo, HEEEOHEERORY VIR O ERBY & L,

(1) BEEHEORYHKL
HE~ b o7 ZAZOWTIHFRAIE LTEFEE~ RN v 7 AL LT« - TV 5D,

(2 BEEREOHYHL
JRTHIZ DWW CIER(2.5.8) TH & 415 Rayleigh Bz & L CTH - T\ 5,

C=RmnM+RcK_L
ZZ 7.
RmRx: /ST A—H

252 BRZEOERIEIZDONT

B fARE CIx FRU R REL ¢ 2B DEE) H R E K2 T 5,

MU(t) + C(HU(L) + Q(t) = F(t)

(2.5.8)

(2.5.9)

T 2T, REE e+ At RONRER t- At 1B DA AL t 123515 D Taylor EBBHICL WV ERL, At

WCRET 2 2RIBETLEDLE, MODEHIITHRD,

ua+Ao:uapuaxm)+%u&xMy

u@fA0=u®fU&Xm)+%Uﬁme
X(2.83) L O'AU(2.84) DK OFIH LR AN H LI D,

on=£§@m+A0_u@_m»

U@—( y@¢+A0 2U(t)+U(t—At))
£(2.5.12) X 0x(2.5.13) 2 K25 NITRAT D ERABF LN D,

1 1 1 1
(M2M+§ZC)UG+A0—FG) Q) — MpU@)—Ua—AQy—ZECUQ—Ao
\K\ﬁ%%%KﬁLTmmo:&p@&ﬁw\Lﬁmﬁ?mﬁé
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(2.5.10)

(2.5.11)

(2.5.12)

(2.5.13)

(2.5.14)



(éM + %C) U(t+ At) = F(t) — K U(t) — iM[2U(t) U(t—At)] — iC(t — AU (2.5.15)
CITVHEBY N v AROWEE~Y M) v 7 22Kk L Hick< &, K(2.5.15) 137 TR0
KRpEEEZ R L 35,
M EE~ K v IR
HEhEHE~ RN v IR
C:lim~hU v R (2.5.16)
BB C =Ry M
Rpi/3F A —%
> T, R(2.5.15)05 U+ AIIRUC LV RKDDZ N TE 5,
U(t+ At) = ! F 1M2U U(t—A 1c AHU
(t+At) = LM+LC){ () = Q(Y) ~ 7 MI2U(®) = U(t - AD] — > C(t - A0y} (25.17)
At?2 2At
2.6 RIEBICEEN
26.1 ERIt
=2 Z R L2 WA o BN ST oEE F R0 X o s,
MU+KU=0 (2.6.1)
INhEEEE—RILICERTS L.
U = Uje'it (2.6.2)
Lt ZhErR@6.DICRATSE L,
KU; = w/MU; (2.6.3)
255, ZOBEAREBBNERICRDZEEZUTO X HIZHERT 5, w = ALk, X263
DEFELEE L5 EXQ.64)51H55,
KU; = 4,MU;
2 (2.6.4)
KU, = 4, MU,
SHIET R B
UTKU, = 2 UTMU,
A (2.6.5)
155, R(2.6.5) X0,
0= (4 ~1)0, "My, (26.6)
Elb, 2T, HE~Y MY 7 AT EEEMRALOTERRY ML TRWEARY Lo T
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U, MU; >0 (2.6.7)

N RIRVAS I T did

A =1 (2.6.8)
ERV . W= NEEKERD, ZTIT, 200 E—RIONWTERD,
KU; = 1; M U;
(2.6.9)
:ﬂ(;: D )
(4 —4)UMU; = 0 (2.6.10)
PFH AL, BEAERER L5812,
U'MU; =0 (2.6.11)

Eb, ThObbERRIERFE—NITEE~ M) 7 RAZOWTEART D, [HLE— RIZOWTIX
HE~ M) 7 22O THBET 2E(2.6.12) 2 L2 L > THODIFWRBEZ IR DRERH 5,

Ul MU; =1 (2.6.12)

WIZ. BEAEZE LT-BA0REBISEMITICOWTOERILE =T, *tEL 4 5EE FRAs
X(2.6.13) 12”1,

MU+CU+KU=F (2.6.13)
Z 2 COREIEIL Rayleigh B2 ME L TQR.6.14)D XL HIZLTHREL LD ET 5,
C=oM+ K (2.6.14)

A EENT TH OB AT bz X0 B 7 bV (e BV THR(2.6.15) D X 9 IZ BB
TE 5,

u() = Zbi U, (2.6.15)
Zo b x| AEPFFIRE) XD
F(t) ={F, +iF,}" (2.6.16)
LEIZBWNTh () Z2ET 5, HE) G FEA(2.6.13)IXFRAEIRE) O/ 5 D T
b, (t) = (b +b; ) (2.6.17)

WAL Lo, b (1) O REBARE O T LR 2Rk 5 & H(2.6.18) 3 L U(2.6.19) DT 5,
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_ U, 'Fy (0" - Q%) +U,'F, (a + fo,")Q
(a)j2 -0 4+ (a Jr,Ba)jz)ZQ2

e (2.6.18)

- U,'F (0" -") - U, Fe (a + fo,")O

! (@ -Q°) +(a+ fo" )Y’ (2.6.19)

L%,

S5 XM

CGH - B0, JERIBAIRERIEO R L IS, HLE(1995).

+ 0.C.Zienkiewicz, R.L.Taylor: The Finite Element Method, 6tk Ed., Vol.2: McGraw-Hill, 2005
CEHENTFANCRT v BEIE ARERE (BIER) . B AT 2(1998).

CBHEHA—ES - EAH - HHEEME - LAREZ - JIREE, FIREREANC N7y 7, (1R

B R\ (1982).

s RIER - MR - SE R BIPRE, S EE(1994).

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

- PN, AREFREIC L DR, ¥ = 2 21£(1997)

s RNtk < EiRRlEE, AREFIEICIDBUST - 7 U =7, BUGf#T, 1( = 24k (1985)
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3. BITOFRNhEAHRATFZAN

3.1 BHOKN

WEEFRNT 2 — R FrontISTR DA NB IO N 7 7 A V%K 3.1.1 12577,

(
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

a4g 274 RT—4
($E1 &S .log) (YE3EF .res)

R E, EITHEZOE A fRATIE GRAMLIER) i
g (TWRITE, RESULT $EERDAH A1) hecmw_ws
— g
AT —42
(¥5EF .bmp, neu, inp)
fRATIE GRRMLIZER)

(IWRITE, VISUAL (5 EROHHAH)

(b) HAT7 AL

3.1.1 FrontISTR AHAZ 74 L

FrontISTR IZA 7 7 AL & LT, BEFIET —X, A v a7 —2BLOMrH#ET —% 0 3
ODTFANNUKETHDH, ETILVEREHIED CPU Tﬁﬁ)ﬁ‘éiﬁ/\ T, A v =27

TANEHHT D, EEoO CPU TWAIETT 284121k, HEC-MW OfEIk &Y — 1L Th D
hecmw_part 7B 77 AZLD, PORMHEHEA v a7 — X EZEE0E L, ZOMREELTDL

WAEIR A » v 27 —Z ZH 5, heemw_part OFffliE HEC-MW fEIk Oy El~ == 7 V2B RT 5
b, BEEET =5 ATEE T -2 B X OHE A v 2T —HIIT XA N T —HTHY
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=P =TI DO =27 VORMIT LN > T, WYRTT ¢ Z 2 HWTERK, WET 52 L2
BETH 572, FrontISTR Offgn>y—n & LT, MkOF7IVFRA N Tty P ThHd Femap O
PAR—bFT25=2—r 717714/ (*neu) % FrontISTR AJJT7 —XIZE#HT 5 neu2fstr % H
WTHERRT 2 2 & 6 T&E %, neufstr OFEMIT neu2fstr ~v==27 V2SI HZ L,
FrontISTR OFATIC LY 0 /7 —2 77 A NV EFRERT =4 7 7 A VB X OAHLT — % % 1)
T5, TNLDOHNOFE WEIL, BT~ 7 A Lol KOS ITKFET 2,

LT — 213 FrontISTR O3(7#, ERESNfRT7 7 A v &V, HEC-MW fHEDY —/1
ToH% heemw_vis 7B 7T ALIZEVAERTHZ L HHKDS, heemw_vis DOFEHlIE HEC-MW #f
ffb~=a7 Va2 T 5 L,

T, ERRAHAZ 7 A4 VOMEIZOWTHPIT 2,

32 2@fHET—4

DT 7 ANMI, Ay aT =X EMITHIET — X DANT7 7 ANVBIORH 17 74 VEE
Ej‘éo
EREIET — % OFERNLE 5 BICRREH T D,

(#1)
'MESH, NAME=fstrMSH, TYPE=HECMW-DIST
°°°°° DAY 2T —=FT77AND~y XF—0EHK (B HBET L TIINA)
Foo P16
MESH, NAME=fstrMSH, TYPE=HECMW-ENTIRE
°°°°° Ay aT—=HT 7 ANAOER (BT T Vv TIELH)

Foo.msh

ICONTROL,NAME=fstrCNT =+ « « « - ERTHIE T — 2 7 7 A VA DESR (HIH)
Foo.cnt

'RESULT,NAME=fstrRES, IO=OUT =+ - + - - fRNTARE R T — 2 7 7 A VA DEER (TLE)
Foo.res

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

33 AvyaT—4
TOTFANIAREHEA v 2 BERL, TOMBTFT -4tk sy a T —2E2EHTDH, £

Ty BT T — 2 THER T 2 7 V=T T = 2 EERT D,
Ay v aT —ZOFEMIZH 6 FEIZFEHT D,
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(1)

'HEADER = Ay v alA FIVORE
TEST MODEL A361

INODE e iU AR O IE 22

0.0,0.0,0.0

'ELEMENT, TYPE=361 = --=-=--=- WRARI T A ET  DESRE
1001,1,2,3,4,5,6,7,8

ISECTION, TYPE=SOLID, EGRP=ALL, MATERIAL=M1 - BTV a T A DESR
'MATERIAL, NAME=M1, ITEM=1 --------- BT — 4% O ERH

'ITEM=1, SUBITEM=2

4000., 0.3

INGROUP, NGRP=FIX, GENERATE = --------- B 7 N—T DEF

1001, 1201, 50

'EGROUP, EGRP=TOP, GENERATE = --------- BRIN—TDEFR

1001, 1201, 1

'END

3.4 BREET—4

DT 7 AT ORER] ENEDRAA . RHRTE S CRTHIE T — 2 2 LT 5. Vv
N=DHIEHLE Y 27 T4 P —DfiliHl 7T —2 &, FH#ET —22GEh s,
FRATHIE T — & OFFAITH 7 HICREH T D,

(#1)
"Analysis Type
ISOLUTION, TYPE=STATIC = -------- AT DR DR E
! Analysis control data
'BOUNDARY = RVRER (S LSOV
FIX,1,3,0.0
'‘cLoon e LPWERKMOEE
CL1,1,-1.0
'DLoAD e 3 AT A B S D TE 6
ALL,BX,1.0
'REFTEMP = ZHIRE DERR
20.0
TEMPERATURE — -=moeeee- Bl (RE) RIFOER
ALL,100.0

I Solver Control Data
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ISOLVER,METHOD=CG,PRECOND=1,TIMELOG=YES, ITERLOG=YES
--------- Y b S— D il

10000,2

1.0e-8,1.0,0.0

! Post Control Data

'WRITE,RESULT  ------- fERT—Z

'WRITE,VISUAL. - AEVELEY 27 7 A Pl

!! Visualizer

'visual e UT, EVa7? 74 F—ofili#s —#

Isurface_num =1

Isurface_style =1

'END

35 HAZ2741L

EITWETTHE, n 777 A NVFEES loghitihiansd, £72, HAOKERIC XY /(LA
ATRE R 7 7 A v (JEBRF  res) DS 5,

0777y ANME, UTFICRTHRENRH NSNS,

BNL, OF Fry SIS DK+ s/ IME
I fiE
[EA~7 bViE

3.6 RITHZX

(1)  FrontISTR M#fi
FrontISTR O A{E (Linux KIE fistrl, Windows KL fistrl.exe) Z/SZADiHE->72F 4 L 7 b
VEFITETREOI LY T 4 L7 N UITKENT 5,

20 AAT7AILDERE

3HEFHD AT 7 7 A4/ heemw_ctrl.dat, FENTHIEHT — X B IO (H—F 23 o08EK) A v =
7 —XME L., heemw_ctrl.dat (TR T — % L A v v aT =2 D7 74 V4 (RA4) &5
Y5, HERSIE, B RET 2 7 7 A VBLOHUET — % 7 7 A VOFRE BT THL 2
Eo

3) BE—EEO@iEST
Linux % —3I7F 14 L< L Windows Da~w > R7a 7 ha2srb FIF A7 7400 H 5

T4V RNIANHLU T 4 L7 MU EBEIL, Tt L HETTH (7220 > i 7e 7k
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ERY)

) Linux OHE

> [fistrl

5])  Window D&

> fistr 1

(4) Linux ETOitiF|EST

Linux RTIET®H MPI ZA > A b—/L LTZBRE T, WHIFEITHICZ A L LRTHIE R B
Wy UL NVFEOFEMIA A N2 TV EBRBOZ L, FE(TIE. MPI OETREOR
BT T 5, LA 4 8k COEITHIAZRT,

> mpirun -np 4 ./[fistrl

(5)  Windows ETOHiFEIT
Windows ik Ci&, MPICH2 74 77 U % Fid URL kv ¥ me—KL, f VA =T 5
VENS D, WHIFEITOHFECZOWTIE MPICH2 O~==27 V& HB4+ 52 L,

http://www-unix.mcs.anl.gov/mpi/mpich/

(6) i 5| 45 i % A D E AT

FrontISTR D #5347 TlL, AJJ7—4# & LT hecmw_ctrl.dat, FENTHIEEHT — & I X OV #HE
A Y 2T —F BT D0, BRRIT OB EEEE A v v 2T — 2 TlEle < B v v
2T =B BT D, ZIUTEVIESIEIT Ch o TH heemw_ctrl.dat FDORX v v a7 —% 7 7 A
N DEFR CTITHENEETT VOREEITHILERND D,

MESH, NAME=fstrMSH, TYPE=HECMW-ENTIRE
Z DD FrontISTR O¥Efii, A1 7 7 A /L O¥E(, Linux 3 & O Windows b CoOIFFI 51T FIEIX
% D FrontISTR OFEATLFRIBETH 5,
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3.7 RITHOHKH

FrontISTR Ver.3.5 (2B W T, IEH EITHMHER TECWAMAEL B R XA T A2 £ 3.7. 1 ITRT,

® 3.7.1 BAHENNCER—F

an R
M

RRIE i i
Hr

A E
fiEbT

Bor E
fi A

I B i
Hr

BT

ZEER b
FERRIE B
fi A

5L A BROP
i/ BN AT

111

112

231

232

241

242

301

341

342

351

352

361

362

541

542

611

641

731

732

741

743

761

OO0 X|O|O|O0|X[X]|O|O0]|O0]|O0|0|0|0]0]|0]0|O0|x|X

781

O

X X|OIO|X|O|X|X[X|X]|OlO|O]|O|O|O[X]|O|O|0|0O|Xx|X

X|IX|X[O|X]|OIX|X|X]|O]|O]|O|O|O|O0|O0|X|O|0|0|0|Xx |0

X X|OlO|X|O|O|0O[X|X]|OlO0[O0]O0|0|0|0]O0|0|0|0|Xx|X

XXX X[X|X|X|[X|X|X][OIO|O]O|O|O|X|X|X|X|X]|X]|X

XXX X|X|IX[X|X|X|X][O|O|OJ|O]|O|O|O|X|X|X|X]|X]|X

X XX XXX X|[X|X|X[|X|O|X]|OIX|O|O|X|X|X|X]|X]|X

) O kb X ARxt i
PRIZENRAT CIXERE S 731, 741, 743 TIHHIFHBEIZIRMSISTH L0, TNLUANDOERE S
TOWHFHFEILFETH 5,
PERRFEAT IZ DN TN FIFHFUTE LD B3 LT D,
HHRFT 611 IFEUG S, E LS, 30 &S B UM IR HE L TR,

FREE T 641 1FE T, 30 12E B LTI IS L TR0,

PR A R BER LR L TR 2175

La . FIH AT Re e 2 BRI EREE 5 641 THD,
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VRV VR ERLRAEL T 217556 FIF ey =V R ITEFZEF S 761 BLO
781 TH 5,
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4., BRSATSVELIUVHHT—4
41 BRZA4TIY
FrontISTR &, & 411 IS ERBZHMIERAT S ENATES, FrontISTRIEA v 2

T—2%ZHEC—-MW 2R LTANTEDT. UTOERS (T 5 ) Dicik [k HEC—MW DEREA
[CEL3LDTHD. BERTFATTVER 41112, BERARIVITAETAELUVEBESDOER

X 4.1.2 1277,

® 411 BRSA4TS5)-E

RS WERE # B
111 2HimI B
R R —
112 3HEimY
231 SHIiN =ML ER
S 232 6 Him A IRER
N 7‘%
241 4 g S U AR
242 8 HimUA “IREHR
301 2 Hi NI AT H#
341 4§D AR B S
342 10§ s P AR YR 355
VU R 351 6 i p L A
352 15 i s AR IR B S
361 8 Hil NN B
362 20 HiROSHAR R B
541 VU AW — Rk SR
Ao H—T o —AEFHE " .
542 VU A W kB
) 611 2 Hi ML BESR
%§7$“\‘ ffn D S
641 2 Hi R EEER (3 H S AL 4 AUZED)
731 3 i =Rt —IRE R
732 6 Hi s =Wt IR
741 4 Hi g =R — IR
T VESE PR
743 9 i S SRt IR ELFE
761 SHEIA =R — IR (3 H HEHI AN 6 A2k D)
781 48 R IR B (3 H B AL 8 AUk D)
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231

341

361 362 541 542

741 743

411 BFRSA4TFV



( RER )

( ZARTEEER )

[ESR=s —K W
1 1-2 1-6-2
2 2-3 2-4-3
3 3-1 3-5-1
( MAKTEFEEER )
@ @ O, ©)
® ®
® OO, ® @)
%5 —IK /e
1 1-2 1-5-2
2 2-3 2-6-3
3 3-4 3-7-4
4 4-1 4-8-1

39




( OEEER )

aE:S —K e/
1 1-2-3 1-7-2-5-3-6
2 1-2-4 1-7-2-9-4-8
3 2-3-4 2-5-3-10-4-9
4 3-1-4 3-6-1-10-4-8
( AEEER )
[aE:S —K —%
1 1-2-3 1-9-2-7-3-8
2 4-5-6 4-12-5 -10-6-11
3 1-2-5-4 1-9-2-14-5-12-4-13
4 2-3-6-5 2-7-3-15-6-10-5-14
5 3-1-4-6 3-8-1-13-4-11-6-15
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( NEFEER )

1% 7 —K e/

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 3-4-8-7 3-11-4-20-8-15-7-19
6 4-1-5-8 4-12-1-17-5-16-8-20

( 8% )

( SEHEHRICLSRER )

41



( ZABYILVER )

Surface No.

Linear

Quadratic

1

1 - 2 - 3 [front]

1-6-2-4-3-5 [front]

2

3 -2 -1 [back]

3-4-2-6-1-75 [back]

( SEHEHRICKS=ZABIINVESR )

i1, 2, 3 1XWHE R HEE, #is 4,5, 6 (X058 HE

Surface No.

Linear

1

1 -2 - 3 [front]

2

3 -2 -1 [back]
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( HABYIILEER )

4 3) 4 @ :
1 2)(1 Qg 2
Surface No. Linear Quadratic
1 1 -2 -3 -4 [front] 1-5-2-6-3-7-4 -8 [front]
2 4 -3 -2 -1 [back] 4 -7-3-6-2-5-1 -8 [back]

( SEHEHRICKIOABIIILER )

i1, 2,8, 4 XA HEE, S5, 6,7, 8 (XMlHZH HE

Surface No. Linear
1 1 -2 -3 -4 [front]
2 4 -3 -2 -1 [back]

K 412 aRXx9T4ETA4HBLVEEZS
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42 MHET—4
421 HEBRMEFS. KREBNENTS & UEHRERER

FrontISTR O 5MERAEIT I L OE A AT T, SR B L R LIS 7R R
TV BE MIERRBEEERTOLERDD, INODMEBHMIEEIIAY Y 2T — 2D~
— ISECTION & IMATERIAL (ZTE#RT D, UL FIZZOHZRT,

(#1)
ISECTION, TYPE=SOLID, EGRP=ALL, MATERIAL=M1 ---- SECTION D&

EFFDISECTION, Tlx, YU v R¥ATOERT, FV—T7% =ALLIZFTETHEED, ME
T4 E ML ETHZEEERT D,
WK BT — 2 D EFR T IEE =T,

(#1)
'MATERIAL, NAME=M1, ITEM=3 - MBS M1 OMEITTIX 3HOWEL EROE
'ITEM=1, SUBITEM=2 == NTEM=1 TIEVY o IRERT VY o HrER (WH)
4000., 0.3
ITEM=2 - ITEM=2 THEHEEZTE#£T 5 Z L (ITEM=3 D & S (21T 4H)
8.0102E - 10
'ITEM=3 --- ITEM=3 THIEZRGEH L ERT L L
1.0E -5

% ITEM O& 5 LW FER 23 LT, ITEM & 532 ELTIVUEER TAER IMTEE THD, 12
7L ITEM=1 N TIZY 7R K7V DIEIZEZ LT U B0,
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422 BJsEMEN

FrontISTR OEVREMEHT TlL, IBEERFEEZZBE LIS HUMEIBERTE 5, ERT WM
TV s FHE, YUy FRBIXOV 2 VERTEH, BE, MEABLOMMREREL, /X —T xz—
AFEBETIEX v v TEVBRRERE X v v TEHEFRETH D, IO OO ERFTIEOE ZLLT
T,

(1) oy, FEEIUVY )Y FEROGE
ISECTION & !MATERIAL ~» # —|ZCEXT D,

(#1)
ISECTION, TYPE=SOLID, EGRP=ALL, MATERIAL=M1 -~ &2 a3 DEH

EFEDOISECTION Tix, Y Uy REA TDHEZT, ZNV—TA=ALL ICHET 2HEED, MET
— 4 ML LTLHIEEE®RT D, BT, TOMBT—2DOEELIETH L,

(1)
IMATERIAL, NAME=M1, ITEM=3  --- #£4 M1 O T 3 EOMEZ EROF
IITEM=1, SUBITEM=1 - UTEM=1 T3 L REZER (WH)
7850., 300.
7790., 500.
7700., 800.
IITEM=2 = ITEM=2 TIZHBALIREZER (LH)
0.465, 300.
0.528, 500.
0.622, 800.
IITEM=3 - ITEM=3 TIIFMRERLEEZ TR (&
43.,  300.
38.6, 500.
27.7, 800.

NS
O
~

FrontISTR Tid4 ITEM OF 2 L 0 MM OREIEZ#A L TWD DO T W& DEEN LTVl
XERTAIEFIMEETH S,
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2 AVE—TI—REBHROBAE
ISECTION ~v ¥ —CiE#T 5, (MEF— 213 R%)

(1)
ISECTION, TYPE=INTERFACE, EGRP=GAP - k7 VarDER
1.0, 20.15, 8.99835E-9, 8.99835E-9

FEDOISECTION TiZ, A v 2 — T =2 —AEFET, NV —T4=CGAP I ETAHAELZDOX v v/
NI A= EFEFRLTND,

F1LRTA—HF  Fx v

FoANTA—E 1 Xy v TEUREREK
B3 NTA—H 1 Xy TR
FanNTA—F 1 Xy o THEHREK 2

B) YILEROBEE
ISECTION & MATERIAL ~v ¥ — T3+ %,

(#1)
ISECTION, TYPE=SHELL, EGRP=SH, MATERIAL=M2--- &2 2 a3 DEHK
10.0, 5

EFEDISECTION Tit, Y=V & A TDERT, FNV—74=SH IZFiETHEED, v = /LF
MEEZLTND,

W1RT A= . U VEEX
WoaRT A=K . JEI S R

Lo, AZNV—TIHRT DEROMBNEE | MET -2 8% M2 £ 952 L 2BKT 5,
MEVEDERITIE, FHUMEHC L 2HB Y =V OBRE, Y I v FEEOLE &2 Fkk
DISEFEPARETH D, YUy NEROHWEZZROZ &,

TAUTINZ . BRITHER B, B =L D7D U TR T ERTIEDR TTHETH D,

B FEAEMH EBOSE
IMATERIAL, NAME=M1, ITEM=1
'ITEM=1,SUBITEM=4
0, 200000, 0.3, 2.0
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B1NT A=K o IO

H2NRTA—=F o KR
W3 NRTA—H . KT VU
HWANRTA—F . T VEX

(BFDFAMEMH BRDIBE (28)
'MATERIAL, NAME=M1, ITEM=1
'ITEM=1,SUBITEM="7

0, 200000, 0.3, 2.0, 200000, 0.3, 2.0
B1NT A= o O

2RI A—F o YU URE1E)

B3I NRT A=K . AT VUHE1RE)

FTANRTA—H . T AVEXE1E)

HH5NRNTA—K o YU TRE2E)

FBe T A=K . KTV UUEE2E)

BINRTA—H T VEXE2E)

B OMBIERZ AT 52 LT, HEIMICHE Y = V& B8 LT 217 5 .
Y VORIESE, ABMICEBORIMMNAT SIS, BEIRZ, ¥ =/ERTT, E2bIRIC
FEINS.

BHEAMHEMH BEBOSE
IMATERIAL, NAME=M1, ITEM=1
IITEM=1, SUBITEM=9
1, 28600., 0.15,32.3, 28600., 12434., 12434., 12434., 0.0

H1oNT A=K o HEEMH1
2T A—H . YUUHEEL
HINT A=K . KTV 12
BANTA—H . Tx)LEX
FHNRTA—H . Y UTHRE2
FHe T A=K o FAKERE G12
BToNT A= AR G23
F8NT A=K . HAWIRE G13
ORI A=K . BEGVEMEQ

FMEAE L 0 [degree]l THRET 5.
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(BHEAMEMH EROGE(2E)

IMATERIAL, NAME=M1, ITEM=1

'ITEM=1, SUBITEM=17

1, 28600., 0.15, 32.3 , 28600., 12434., 12434., 12434., 0.0, 28600., 0.15, 32.3 ,
28600., 12434., 12434., 12434, 0.0

B1NTA—% o BEEHM1

2T A—F . FUUREIGE1E
W3 NTA—H . RT7T VU120 1))
WANT A= . T AEEEE1E)
HHENRTA—H . Y UTRE2E 1@
WesT A=K o HAWRE G120 1 8)
BTRNTA—F o HAMIREK G230 1 )8)
W8T A—H o HAWRE G13(E 1)
FONT A=k o BIGMHME 0 1E)
10 RNT A—H . YU TRELICE 2)E)
WAL XT A= . RT VU120 2 E)
H12F A—% . v EE0E 2 E)
W13 RNT A=K . YU TREWE 2
W14 T A=K o HAUWHRE G120 2 J8)
W15 NT A—H o HAWHRE G23GE 2 J8)
H16 8T A—H o HAWHRE G13GE 2 J8)
BT NT A—Hx o BIGHME 0 (G 2 JE)
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4.2.3 JFERMREEHT

FrontISTR O IEMRIERENT CTlx, 4.2.1 1278 L7ZISECTION & IMATERIAL IZ CEFET 2 HIED
fi, fEHTHIE T — & DI'ELASTIC, 'HYPERELASTIC, !PLASTIC 72 X b EHKT 5 2 &£ N TED,

LU M2 D fl 2R,

(f) EEEMHOER

MATERIAL

'HYPERELASTIC, TYPE=NEOHOOKE
1000.0, 0.00005

(Fl) BEEMHOER
'MATERIAL
'ELASTIC, TYPE=ISOTROPIC
21000.0, 0.3
'PLASTIC, TYPE=DRUCKER-PRAGER
500.0, 4.0, 10.0
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5. 2&HEHT—4
51 Z#@HET—IBE

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

HEERIZE S ASCIIERXD 7 7 A LV TH D,

M) THEDLI~AY T —LZNICHLS T — N ERIN TN D,
Ny X —OFIRDIEFIZEAVICHH TH S,

T2 ORIV FEEE T, 2HHT5,

52 ARHRA

BIRHNET —2 7 7 A VL, ~y X =T, T—HIT, T AL MIOHOLER IS,
Ny A — TN T =0~y X —NEEN 5,

<Ny H—>
BEREET —Z 7 7 A NVNT, T—FDOEWET—4 T 0y 7 ZET S,
1TEAMN T TWHREDGE. ~y X —ThhH LR IN5,

<Ny B —T>

Ny H =L ZRUTEDI NT A —F TR T D,

Ny BTNy X —ThaE > TWRITIUER DR, NI A= BREREEE, 1,1 ZHW
TEDRIZRT R ITIT R LR, NI A=F R EE L D551, N7 A—FD®%IT [=] B,
ZDBITEZ TR T 5,

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

<T—HAT>

~y A= FOROITH BB S, BERT—X 2Tk T 5,

P AT BRI T BRI N d B 8. F AT~y X TR S BT — & Sk oA
LORESID,

F—FIFENLERNES b B D,

<XV 7>
FT=HDOXE XFIiFE o~ T W5,

<22 O >
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ZEHEFEAIND,

<4 Hi>

LB AIREZR ST, 7o —2ay [ o A7 [-], 5 laz AZ 09 Thd
D, mHO—3LFE T 72038 T Taz AZ] THE-> TWRITIZ R bR, KRITF/NCF
DOEBNER <, WEBHIZIZT R TRIXT L LTHRbR 5,

Fo. AHTIORKEIL 63 LFTH D,

< T 7 AINE >

T ANBITHERTRER TR, T A —Aa T [ o g7 -], BUAR T, 2T vy
= [/, &5 laz A-Z 09 THD,

T 7 ANGIE FRICRRER B IRWR D RS2 FZ AT E L, MR SR #E S ZAOWNTI b R E AT
BThD,

Flo. V7 ANADRREIT 1023 XFTH D,

<VFEVNEURT — & >

BT - TH 2 Th LW, FBHEOFNCIX, TE] £721% Tel OFRLEEZ DT RITIZR LR,
El £721% Te) EBBEFEHLTOE DRV, D) 7203 Td) 1IEHRA,

<L # a A MT>

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

AR MAXTZ 7 ANVPOEEDOMEITIHEATE , ZOEITHIBRIE 20,

53 AyS——8

BRI T — 2 I T O~y X —IZ Lo TR I TV D,

~y B =4 S

ICONTROL FEAT I T — 2 E £
'MESH Ay aT —HER
'RESTART YA — T —2EH
'RESULT fEMTRE R T — 2 E %
'SUBDIR 7T 4 v MY SEIFER

B~y X —IZiX, NTA—ZLENEND~Ny X —IIHIE LT T — 2 DHEE D 5,
UUF, BRSNSy X —IZONWTT —ZEHI L & bIZHAT 5,
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(1) ICONTROL
ERTHIE 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
(217H) file

ZEHA OFS

file FRATHE T — % 7 7 A V4 (FAxF /XA Mt N AR E AT HE, Mk S A DA
IH VLV T4 L7 BUMBDIRALERD)

it 1
!CONTROL, NAME=fstrCNT

myctrl.cnt
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(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)

REFINE Ay va o biEE (EE)

INT A =R 4 INT A —ZE N &

NAME fstrMSH Solver AJj7 — %
part_in Partitioner AJj7 —#
part_out Partitioner /77— %

TYPE HECMW-DIST HEC-MW 538 A v ¥ a T —#
HECMW-ENTIRE HEC-MW H—fHIk A v 27 —#

10 IN AN (F7 1)
ouT H 7 H

REFINE <integer> A v ¥ a gy eElEK

21T H LA
(2417H) fileheader
e F
fileheader Aoy aT =BT 7 ANKHD~Ny X — (FEXF/ S A st S 2 2 E ATRE,

R RADG ATV T 4 L7 FUINED/NRRLERD)

[0 RTA—FOFEM, N7 X —FEITEECMLEEEL G 2720,
TYPE 7 HECMW-DIST D54 .7 — #Z1TIZFRE T 5 fileheader 137 7 A V4 KB DI .<rank>)
ZERWIZHDOTH B,

it 451

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

YRS = T =277 A NVEIRET D,

117H

'RESTART, NAME=<name>, I0=<io>

INT A—XH
NAME ARl (wezA)
10 AN OfEE (W2E)
INT A— KL INT A —HfH N
NAME <name> Z—W—ik Rl
10 IN AJ1H
OuT H I H
INOUT AH T3 A
217 H LABE
(247H) fileheader
A4 N
fileheader VAF— T —H T 7 A VG D~y H— (RN A Haxt S A 258 T RE,
FAXEASADGEFZ IV R T 4 L7 FUMNEDRR LR D)
HEE

it 1

TOEFIZE > TEREIND 7 7 A4 V41X, fileheader+.<rank> & 72 5,

'RESTART, NAME=restart-in, IO=IN

restart.in
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(4)  IRESULT

fRMTHERT — 2 7 7 A NV EIRET D,

117H

'RESULT, NAME=<name> [,optional parameter]

INT A=K
NAME Al (WaZH)
I0 AHTtEE (EIEAT)
TYPE AT (AT
INT A =24 INT A —ZE N
NAME fstrRES Solver i 77— % . Visualizer A )7 — %
fstrTEMP REANT)T—5 (BB R R)
vis_out Visualizer 1 /157 —#
10 IN ATTH
ouT 71 H
TYPE TEXT TXAMEX (T 741 1)
BINARY A F U —EH
21T H LK
(247H) fileheader
e Fa
fileheader FRNTAER T — & 7 7 A NG D~y H— (FEf /N A ikt S 2 I ZHE E AT RE,
M ARADGET IV b T 4 L7 FUINEDINRLERD)
IDOERIZE - TEREND 7 7 A V4L, fileheader+.<rank> & 72 5,

it A 451

'RESULT, NAME=fstrRES, I0O=OUT, TYPE=BINARY

result.out
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FET D,

(5) ISUBDIR
T ANV T T 4 L Y yElE S

05,

14TH
'SUBDIR, ON [,optional parameter]
INT A—H
ON A% (W)
LIMIT 77 A E (BT
INT A =24 INT A —ZfE N
ON 7L
LIMIT <integer> 174 V7 MU BEVRRT 74V
(FZ7# /L k : 5000)
21T H DA%
7L
ZOERIZEST, HET7 7 AV TR SIND AT =2 IZABICH 7T L7 FUET &
W H A LIMIT ##8 2 536, & 512 TRUNKO, TRUNK1, * + + - OH 75 4 L7 NUBRT

L5,

5 31
ISUBDIR, ON, LIMIT=8000

56



6. B—fABAY aT—4
6.1 BE—AylaT—ABE

FrontISTR ® X v ¥ =7 — X BAFIZ X, H—fEiEk £ ‘Y“/:L7w‘\‘~5’77’4’/1/%’:7\7'3‘?675?£k3‘ﬁﬂ
WHRT DDA v 2T — &774»%Aﬁ¢5ﬁ&@ WY NHDH, T T, HEK
Ay aT —HIZONTRRTRT D,

—HEEA v a2 T =X DRI T DO E B Th D,

HEERIZE S ASCIIERXDO 7 7 AV TH D,

M) THELI~Y X —LZNITHLS T —Z 0 ORER I TN D
Ny X —OFRIBONEFITEAVIZABHTH S,

T—X ORI EEE ) 2EAT 5,

6.2 ARNHRA

B—fH A v 2T =X 77 AL, N~y X —{T, T—HXIT. 2 AL MIPrLERIND,
Ny X =TI T 1 2D~y X —0BNEFEN 5,

<Ny H—>
—fHIRA v 2T =X T A NVNT, T—HFOEKET 470 v 28 ET D,
1TEAMN T TH/RE DS, ~y X —Thb LR IN5,

<Ny H—AT>

Ny X — L ZIEI RT A—F ONEETLRT 5,

Ny B —TIENy X —ThaE > TWRITIUER DR, NI A= BREREEE, 1,1 ZH0
TEDRITHT R ITNIER DR, NI A—=FRMEE L DHEEIE NTA—FD®%IZ =) Bfiix,
ZOBIMEZ LR T D, ~y X — 1T aBEITICO > TReid 32 Z LT TE R0y,

<F—2AT>

Ny A —ATOWRDITN SRS, MEleT — X k7 5,

T ZATIIEEATICO I 2 AREER H 508, THIEE~y ¥ —TEREINDT —Z ik O HHIIC
EORESIND,

T =TI ELRWEE L H D,

<XV >
T =X DOXYIY LFIFE o~ [, #HWD
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<ZEER OFNN >
ZZHITEA SN D,

<4 Hi>

LB R AIREZR ST, 7o —2ay [ o7 [-], 5 laz AZ 09 Thd
D, BMO—XFE T £38ETF Taz AZ] THES TWRITIUIZR 2, KICF/NF
DOEBNE7R <. WEBIIZITF TR TRIXTE LTHRbR 5,

Fo. AHTIORKEIL 63 LFTH D,

< T 7 AN >

Ty A NGB ARER LT, T —RAaT [ g7 [, BUAR [, AT v
= I/, ¥5 Taz AZ 0-9) ThHD,

77 AR, FRICRLR B IR WR Y RRAEEATEH LW, MR SR M XA OWTI S R E A
BThD,

Flo. T ANADRREIL1023 XFTH D,

<FFEYNE T — 2 >
BEITIH->THAR Th v, ORI, TE)] £7201% Te] OB Z2 20 20T 5720,
(Bl 721k Te) EBoEEHALTENEDLARW, D) £/ Td ) I3EHAR,

<IL# aIA MT>

ATBRS TN FE720% #) THEDITIZ A MTEARRIN, EBHIND,
AR MAXTZ 7 ANVPOEEDOMBEITIHEATE , ZOEITHIBRIE 20,
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6.3 BH—EEAY a1aT—EDOAYSF——E

— AV 2T —HIILL T O~ Z =X RS T0ND,
=4 W i 2
'AMPLITUDE FETE A E M1-1
'EGROUP BRI N—T M1-2
'ELEMENT FLRE M1-3
'EQUATION P ARG R M1-4
'HEADER Ay a T —HEDEAN M1-5
'INITIAL CONDITION B S M1-6
IMATERIAL FEHE M1-7
INGROUP s — M1-8
INODE £ A1 M1-9
ISECTION v a gk M1-10
ISGROUP w7 N— M1-11
IZERO et 25 B M1-12
ICONTACT PAIR Pefili ~7 M1-13
'END DEARIATIHET M1-14
BB —ZlX, TA=HLZNENDA~H — XS L2 T — 2 DI H B35 D,
uTktﬁ%my& IZOWTT =2 ER I L b I BT 5, 7 —ZERBI O L SHITRL T
L& ST LREEOHAE S THD,
<AyvaF—FfF>
'HEADER M1-5
TEST MODEL CTLR10
'NODE M1-9
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, TYPE=351 M1-3

1, 1, 2, 4, 34, 35,
2, 2, 5, 4, 35, 38,

37
37
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ISECTION, TYPE=SOLID, EGRP=ALL, MATERIAL=M1 M1-10
1.0
IMATERIAL, NAME=M1, ITEM=2 M1-7
'ITEM=1, SUBITEM=2
2.1E5, 0.3
'ITEM=2, SUBITEM=1
7.8¢-6
INGROUP, NGRP=FIX, GENERATE M1-8
2, 2, 1
3, 3, 1
1, 1, 1
69, 69, 1
67, 67, 1
INGROUP, NGRP=CL1 M1-9
50
IEND M1-14
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(1)

IAMPLITUDE (M1-1)

AT T WTOR B2 G2 DB DR AL DI E

147H

IAMPLITUDE, NAME=<name> [, optional parameter]

INTA—H

NAME 47 (WZH)

DEFINITION ZAT (B HT)

TIME IRF A O TR (WS ])

VALUE EOFERE (B W ¥T)

INPUT ST A4 (BT

IRTRA—=H L, IRT A= N A

NAME <name> AMPLITUDE 4

DEFINITION TABULAR T 74V (EBURRTIET 74V b F)

TIME STEP TIME T 74V (BURTIET 74V b F)

VALUE RELATIVE FEXHE (77 4V R)

ABSOLUTE s B

INPUT <filename> SNER T A4 (BT | 24T B LA O PR TS AT e

2 fTHLR

(217 H LAKE) VALL, T1, VAL2, T2, VALS, T3 ... (—4TIZIUIHET)

LUTF#R0ix L
s J& M Fa
VALL R BERE] T1 (2B BIE
T1 R WERE] T1
VAL2 R BERE] T2 (2B D
T2 R RERE] T2
VAL3 R i T3 2RI
T3 R RERE] T3

61




(2) 'EGROUP (M1-2)
BRIV —TDEE

147H

IEGROUP, EGRP=<egrp> [, optional parameter]

INTA—H

EGRP BRI N—T4 (WIH)

GENERATE BRI N—TIE T D8 R0 B B A R (G W)

INPUT P77 A4 (BT

INTA—=HL, INTA—HME N =

EGRP <{egrp> BETN—T4

GENERATE 7L BRI N—TZJE T DR O BHEVERK

INPUT <filename> ST 7 A4 (A& AT | 24T B LABEE OGRS W HE

2{7ELIE (GENERATE ZHEHLAZWNES)

(2417 H)eleml, elem2, elem3 ...

(LA R IR ER)
R4 JE M N &K
elemX [ BRI N—T IR T HEEE

2 7B LI (GENERATE ##HHT 5158)

(2 17 B) elem1, elem2, elem3

(LA T IRAER)

R4 J& M N %

eleml I BRIN—TNORYDERZTE -

elem2 I BRIN—TNORBZEDERZE -

elem3 [ RSy A ATHE ., A IEIFIT elem3=1 &725)
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TFE

® 1 ITIEEDHOEFREZANDZLENTEDL, FRLROFT T arPDirEbHET, AEEOHD
ITERIFATHZLENTE D,
fRET 2 %E#EIL NNEGROUP)] LVANCERSIN TV DILERD S,
MELEMENT| 47 v 3 VU TERESNTWARWER IR S, BEX v E—URERIN
Al

® [EESNLEERENBICFE U7V —THNIFET LA BRI, BEA -V RERIN
Al
TRTOEFZT, TALL] EWOARIOEFZ I LV —FIZELTWD (BEIZAEREND),
O EDDITN—T 2 EHENDIT TERTE D,

fs= B

IEGROUP, EGRP=EA01

1, 2, 3, 4, 5, 6

101, 102

205

IEGROUP, EGRP=EA02

101, 102

IEGROUP, EGRP=EA01 7 —7TEA0L 1121501, 505)2%:BNEh5,
501, 505

'EGROUP, EGRP=EA04, GENERATE 2 /L—7TNA04]|Z

301, 309, 2 301, 303, 305, 307, 309, 311, 312, 313 | 2MBME D,
311, 313
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(3)  !ELEMENT (M1-3)

BEROTHE

147H

IELEMENT, TYPE=<type> [, optional parameter]

INT A=K
TYPE BRIAT (WIH)
EGRP BRI N—T4 (BIET)
MATITEM MBI AR LICERTHHEOMMEE A (R rvar ZLlcmtizE R
TOGAITE A L)
INPUT SNER T 7 A4 (B IS WT)
IRT AR, IRT A=A WA
TYPE 111 gy R U 78 (—IR)
231 =ABE R (—IK)
232 =AEE R (ZK)
241 Va1 B (—R)
242 Va1 B (R)
301 N7 ABEFE (—K)
341 DU i AR 223 (—R)
342 DU AR B3R (ZR)
351 =AM (—R)
352 = AR (2R)
361 NHARZEFE (— )
362 R ESR (ZR)
541 A Z—7 = — 23R (WA W, —R)
611 PEFR(—R)
641 PHEF(—IK, 3 BHHEH A 4 S12ED)
731 A VR (—R)
741 DU TS = LB (—IK)
743 VU L B (ZIR)
761 =AY =V BEHR (—IR, 3 BB 6 AIZ8D)
781 MU = /LB (—k, 3 B M EEH A 8 JITED)
EGRP <egrp> PRI N—T4% (B AT
INPUT {filename> SNERT 7 ANV (BT L 24T B EABERE DO BF TS A 6E
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2 {TELIE

(247 H)ELEM_ID, nod1, nod2, nod3, ..., MAT1, MAT?2, ...

(LA T RER)

B4 B P N &

ELEM_ID I BRET

nodX [ IR TTAE T 4

MATYy R EFET O WA
IE

@ TRNAT axIsT4ET A OFMI 4FE BERIATTV] 2RO L,
@ XU T 44T 4 THETHHLAIE NELEMENT] KVENIERINTWAILERD D,
® TEETITER L TV DMEILR,
) NELEMENT] 47> a IfiETHLEFRKTE 5,
® TERESIIAARITRITINTZRG2V, BT AA,
® [FLEREZZZEMBAL HEMATILE., RECADLZENEREND, Z0oHA, BEXA Y
t—Untihasns,
ERINTWRWHIREZ IR T A ET L ITHERT 22 LT TERY,
O EDDHEFEDERZELEATIZOD > TRRIB L TH L,
{3 AR5l
|ELEMENT, TYPE=231
1, 1, 2, 3
2, 4, 8, b
4, 6, 7, 8

IELEMENT, TYPE=361,
101, 101, 102, 122,
102, 102, 103, 123
103, 103, 104, 124,

EGRP=A

121, 201, 202, 222, 221
122, 202, 203, 223, 222
123, 203, 204, 224, 223
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(4)  IEQUATION (1-4)
WRE ST N—T DE

147H

IEQUATION [, optional parameter]

IRTA—H

INPUT I T A4 (EIET])

IRTA—H L, IRT A= N &

INPUT <filename> ST 7 A4 (B AT | 24T B LLEREDOF TS FIRE
2fTEB L&

(217H )NEQ, CONST
(317 B L) nodl, DOF1, Al, nod2, DOF2, A2 ... (—4TICLIHET)

PUF#0IRL
B4 = N &
NEQ I FifE R DIE L
CONST R Jr RO E I (0 i)
nodl 1/C %R EEES S~
DOF1 I % 1R R ST L — T O R E
Al R % 1 FRET T STV — T DRI
nod2 I/C %2 HSFERITE IS —T
DOF2 I 92 MR R S L — T O R E B E
A2 R 5 2 Fi R E T ST — T DRI
xR

® [INODE] TERINTWARWVWEIR, HAZL—7PREINHEFER I, 52 vk
—UNERREND,
(modl=nod2] DA IFHHE S, BEX v E—YNRKRIND,
iR 7 N—T 2 0E LI2%6 . SR OBESGHERBN WG AIET T — LD,
HHEEEZIIMRTOX A 7 BRICEL > TRRD EAENENRVEHBEIZOWTITERE S,
BERX o —UNREIRIND,
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{52 F 1

'EQUATION

3

101, 1, 1.0, 102, 1, -1.0, 103, 1, -1.0
2

NG1, 2, 1.0, NG5, 2, -1.0




(5)  HEADER (M1-5)
AyaT —HZDEANL

147H

IHEADER

INTA—=H
7L

2 {TELIE

(21TH)TITLE

B4 B N

TITLE C ANy B =B AL
{55 FA 451l

I HEADER

Mesh for CFD Analysis

IE

® A&,

& X IEBITICDE>THIWA, ~yF—L& LTREINDDITRAMNDOITO 127 717 L
AETTHS,

® ['HEADER) #HHFIEHRT L L. NEREH SN, BEX v —URERIND,
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(6)  !INITIAL CONDITION
i LRI SR A D TE 5%

147H

(M1-6)

IINITIAL CONDITION, TYPE=<type> [, optional parameter]

INTA—H

TYPE HAT (WZE)

INPUT ST 7 A4 (BT

IRTG AL, IRT ALl N

TYPE TEMPERATURE B

INPUT <filename> ST 7 A4 (BT | 24T B LI E OO AT 7T RE
2 TEUE

(2 47 B LLF%) nodl, VALL (14712 15H)

LU #E0i L

3 gl

& M

nodl

I/C

VAL1

5 Al

101, 25.0
NAO1, 38.0

IINITTAL CONDITION, TYPE=TEMPERATURE

IE

° [MNODE| TEFR I TN

—UNREREND,
o [FUHIAICH L THER LELGSITZ I -,

s

Ri

ML BRIV —=T N EE SN AITER S, BE X o ©
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(7)  IMATERIAL (M1-7)
MEHITED EF
PR AR L COAIG A IR ST DIREZ T —7 VAT RE ThH D,

147H

IMATERIAL, NAME=<name> [, optional parameter]

INTA—H

NAME Mk (wZ8)

ITEM WPETE H B (AW P B LT A0E T &70D)

INPUT ST 7 A4 (B AT

IRTG AL, IRT ALl N B

NAME <{name) B

ITEM <ITEMnum> a—YP—EFICIDYIEE

INPUT {filename> ST 7 A4 (EIE ) | 24T H AL O PR TS P HE
2 TEUE

(247H) NTEM=1, SUBITEM=<k>
(317TH) VAL1-1-1, VAL1-1-2, ... VAL1-1-k, TEMP1-1
(417H) VAL1-2-1, VAL1-2-2, ... VAL1-2-k, TEMP1-2

(L+2 47 H) VAL1-L-1, VAL1-L-2, ... VAL1-L-k, TEMP1-L
LLFTUTEM=<ITEMnum> | £ CHVIRLEFRTH

BTG A—& ([MTEM 12355 D)

SUBITEM K WPIE H CERINDT T WIETE B H (BT
AWML= AR 8705,

YT RIGA—=H L, INTA=FH N

SUBITEM <subITEMnum> 2—WF—ERIZIDT T WMIE A

[m ZHEOMENEREEEFL TLSIER]

B DOT =T NV OHE BRI N OGS L FOIINTATIT5:
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HTEM=m, SUBITEM=k
VALm1-1, ..., VALm1-k, TEMPm1
VALmM2-1, ..., VALm2-k, TEMPm2

VALmMN-1, ..., VALmN-k, TEMPm-N

B4 & N =
VALmn-k R YAl R ERTE)
TEMPmn R K3 DI

TEMPm1 < TEMPm2 < ... < TEMPmN T7ZFiLE7e 5720,
BEEN TEMPm1 Ll FO3FEE1E VALm1, TEMPmN UL EDO#41% VALmN BEA S 5,

[m HEOYENEEEEL TLEWESR]

HTEM=m, SUBITEM=k
VALmM1-1, ..., VALm1-k
VALmM2-1, ..., VALm2-k

VALmMN-1, ..., VALmMN-k

B4 B M N &
VALmn—k R WAl (TR EE R AE7R L)

o MEMNEBELZHAITTT -5,
MSECTION| # 73+ a > THRENTWVWSH MATERIAL N EHZ SN TV ARWESIZE T — L
%5,

® [IELEMENT| 473 2T, /87 A—4% IMATITEM] #ffH L CEZ L iIchiEa AL
A OENERE LTSNS, 2084, [TMATERIAL) 47> a2 v Z2#HLCANLE
PRI S e,

® [NTEM=m] %747 aroil, 7 A—% [ITEM] OENEAE LLWEE, EESN

TWRWYS T AT a v BerE/RIFT T - D,

NMITEM=m] %747 a i, m O/NEWIEFIZWA TN TH X,

MSUBITEM=k] %7 A7 a v IREKRMEEEZERT 256, Bl LI2fEX 10.0) &7 D,

RERFEEZERT 256, BREORKRWIREICER L 2T 5720,

REERFEZER T 256, WUCEELZ 2R EEH LEGEE=T7— 75,
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{52 F 1

IMATERTAL, NAME= STEEL, ITEM= 2

I TTEM=1 IR AL
35.0

I TTEM=2

40.0, 0.0

50.0, 200.0 ‘
IMATERIAL, NAME= CUPPER HEAHK=1(F74+/VMH)
I TTEM=1 IR AL

80. 0

mo=-ERAM

B 1[73FA—ZTITEM | ETTEM=m | %74 7> a ORI E L T pu-1]

IMATERTAL, NAME= STEEL, ITEM= 2
I TTEM=3

20.0

' TTEM=1

35.0

I TTEM= 2

40.0

) 2[XFA—=ZTITEM I ENTEM=m |V 747> aL OB EEE L Tpun-2]

IMATERIAL, NAME= STEEL, ITEM= 3
I TTEM=3

20.0

ITTEM= 2

40. 0

IMATERIAL, NAME= CUPPER
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MR S & CEAERNT

IMATERIAL, NAME=<name>, ITEM=<ITEMnum>
NITEM=1, SUBITEM=2
<Young_modulus>, <Poisson_ratio>
HTEM=2
<Density>
HTEM=3

<Expansion_coeff>

INTRA—=H L, IRTA— B N &
NAME <{name> B4 ISECTION @ MATELIAL &t
ITEM <ITEMnum> a—HP—ERIZIOWMEEB £ (1 LA E)

<{Yang modulus>+ * ¥ 7 3 (WaZH)
<Poisson_ratio>«* <R 7/t (WAZH)
<Density>* * < B &% (ITEMnum=2 D L& M/7H)
< Expansion_coeff >« « - #{ i 3E4R 4L ITEMnum=3 M & X)

(f)
MATERIAL, NAME=M1, ITEM=3 - BB M1 OME T 3FOMEL EXDE
'ITEM=1, SUBITEM=2 == NTEM=1 TIEVv o 7RERT YV o ZiER (WH)
4000.0, 0.3
'ITEM=2 - ITEM=2 CHE&HEEZE#HT 52 &L ITEM=2 0 & Z(ZT4H)
8.0102E-0
'ITEM=3 --- ITEM=3 THIZRMER L ERT D &
1.0E-5
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R=B AR

Uo7 SV, YR, 3 IRTTRER DS

IMATERIAL, NAME=<name>, ITEM=3
NITEM=1, SUBITEM=2
<Density>, <Temperature>
HTEM=2, SUBITEM=2
<Specific_heat>, <Temperature>
NITEM=3, SUBITEM=2

<Conductivity>, <Temperature>

INTA—=B 4 INTA—ZME N A

NAME <name> B ISECTION @ MATELIAL E5%f)i

ITEM <ITEMnum> =P E R LD B (EIZ 3)
<Density>*« B
{Specific_heat> * * « LL
<{Conductivity> * * « R E R
{Temperature>* * * i fif

(f51)

B M1 OMENCIX 3 EOMIEA ERDE
ITEM=1 CTI3HE L REZER (WH)

MATERIAL, NAME=M1, ITEM=3
IITEM=1, SUBITEM=1

7850., 300.

7790., 500.

7700., 800.
IITEM=2, SUBITEM=1
0.465, 300.

0.528, 500.

0.622, 800.
IITEM=3
43., 300.

38.6, 500.

27.7, 800.

i
@

ITEM=2 TIIHE &R 2 E 5

'ITEM=3 TIIBMnER LIEE 2 ER (LH)
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A B —T 2 — AEFEDEA
'SECTION ~ v ¥ —TCiEHT D, BET —X 1T RE)

(#1)
ISECTION, TYPE=INTERFACE, EGRP=GAP RV A DERE
1.0, 20.15, 8.99835E-9, 8.99835E-9

FEDOISECTION TiZ, A v 2 — T =2—AEFET, NV —T4=CGAP I ETAHELZDOX v v 7
NI A= EFEFRLTND,

1R TA—E . Xy v TR

HoRTA—H . Xy v TEEEGRK

W3 RTGA—HF . X TR 1

WANRTGTA—F . X TR 2
&

program TEST

use hecmw

implicit REAL*8 (A-H, 0-7)

type (hecmwT_local_mesh) :: hecMESH

IC IMATERTAL, NAME=SUS304, ITEM=3
Ic 'TTEM=1, SUBITEM= 3

Ic 100. 0, 200.0, 300.0, 0.00

IC 101.0, 210.0, 301.0, 1.00

Ic 102.0, 220.0, 302.0, 2.00

Ic 103.0, 230.0, 303.0, 3.00

Ic I TTEM=3, SUBITEM= 2

Ic 1000.0, , 0.00

Ic 1001.0, 1., 1.00

IC 1002.0, 2., 2.00

Ic 1003.0, 3., 3.00

Ic I TTEM=2

Ic 5000. 0

Ic

Ic IMATERIAL, NAME=FEC, ITEM=2

IC ITTEM=1, SUBITEM= 3

Ic 2100. 0, 2200.0, 2300.0, 0.00
Ic 2101.0, 2210.0, 2301.0, 1.00
IC 2102.0, 2220.0, 2302.0, 2.00
IC 2103.0, 2230.0, 2303.0, 3.00
IC 3103.0, 3230.0, 2304.0, 4.00
IC I TTEM=2

IC 6000. 0, 10.0

;c 6500. 0, 30.0

IC

Il
[N}

hecMESH%material%n_mat

nn= hecMESH%material%n_mat
allocate (hecMESH%material%mat_name (nn))
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US304

hecMESH%material%mat_name (1 S
> FEC’

>:
hecMESH%material%mat_name (2) =
nn= hecMESH%material%n_mat
allocate (hecMESH%material%mat_ITEM_ind
hecMESH%material%mat_ITEM_index (0)= 0
hecMESH%material%mat_ITEM_index(1)= 3

hecMESH%material%mat_ITEM_index (2)= hecMESH%material%mat_ITEM_index (1) + 2

hecMESH%material%n_mat_ITEM=

’

ex(0:nn))

hecMESH%material%mat_ITEM_index (hecMESH%material%n_mat)

&

&

nn= hecMESH%material%n_mat_ITEM

allocate (hecMESH%material%mat_subITEM_

hecMESH%material%mat_subITEM_index (0)
hecMESH%material%mat_subITEM_index (1)

index (0:nn))
=0
=3

hecMESH%material%mat_subITEM_index (2) = hecMESH%material%mat_subITEM_index (1)
hecMESH%material%mat_subITEM_index (3)= hecMESH%material%mat_subITEM_index (2)
hecMESH%material%mat_subITEM_index (4)= hecMESH%material%mat_subITEM_index (3)
hecMESH%material%mat_subITEM_index (5)= hecMESH%material%mat_subITEM_index (4)

hecMESH%material%n_mat_subITEM=

hecMESH%material%mat_subITEM_index (hecMESH%material%n_mat_ITEM)

nn= hecMESH%material%n_mat_subITEM
allocate (hecMESH%material%mat_TABLE_in
hecMESH%material%mat_TABLE_index ( 0)=
hecMESH%material%mat_TABLE_index( 1)=
hecMESH%material%mat_TABLE_index ( 2)
hecMESH%material%mat_TABLE_index( 3)
hecMESH%material%mat_TABLE_index ( 4)
hecMESH%material%mat_TABLE_index( 5)
hecMESH%material%mat_TABLE_index( 6)
hecMESH%material%mat_TABLE_index( 7)
hecMESH%material%mat_TABLE_index ( 8)
hecMESH%material%mat_TABLE_index( 9)
hecMESH%material%mat_TABLE_index (10)

hecMESH%material%n_mat_TABLE=

dex (0:nn))

0

4
hecMESH%material%mat_TABLE_index (
hecMESH%material%mat_TABLE_index (
hecMESH%material%mat_TABLE_index (
hecMESH%material%mat_TABLE_index (
hecMESH%material%mat_TABLE_index (
hecMESH%material%mat_TABLE_index (
hecMESH%material%mat_TABLE_index (
hecMESH%material%mat_TABLE_index (
hecMESH%material%mat_TABLE_index (

hecMESH%material%mat_TABLE_index (hecMESH%material%n_mat_subITEM)

nn= hecMESH%material%n_mat_TABLE
allocate (hecMESH%material%mat_VAL (nn)
allocate (hecMESH%material%mat_TEMP (nn)

hecMESH%material%mat_VAL = 0.d0
hecMESH%material%mat_TEMP= 0. d0

hecMESH%material%mat_VAL ( 1)= 100

hecMESH%material%mat_TEMP( 1)= 0.
hecMESH%material%mat VAL ( 2)=  101.
hecMESH%material%mat_TEMP( 2)= 1.
hecMESH%material%mat_VAL ( 3)= 102

hecMESH%material%mat TEMP( 3)= 2.
hecMESH%material%mat_VAL ( 4)= 103

hecMESH%material%mat_TEMP( 4)= 3.
hecMESH%material%mat_VAL ( 5)=  200.
hecMESH%material%mat_TEMP( 5)= 0.
hecMESH%material%mat_VAL (13)= 5000.
hecMESH%material%mat_ VAL (14)= 1000
hecMESH%material%mat_TEMP (14)= 0
hecMESH%material%mat_VAL (15)= 1001
hecMESH%material%mat_TEMP (15)= 1
hecMESH%material%mat_VAL (16)= 1002
hecMESH%material%mat_TEMP (16)= 2.

)
)

0d0
0d0
0d0
0d0
0d0
0d0
0d0
0d0

0d0
0d0

0d0

. 0d0
. 0d0
. 0d0
. 0d0
. 0d0
0d0

+ 4+ + 4+ + + ++ +
DO U1 U1 O i i = b

+ 4+ + +

— W DN =
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hecMESH%material%mat_VAL
hecMESH%material%mat_TEMP

hecMESH%material%mat_VAL
hecMESH%material%mat_TEMP
hecMESH%material%mat_VAL
hecMESH%material%mat_TEMP
hecMESH%material%mat_VAL
hecMESH%material%mat_TEMP
hecMESH%material%mat_VAL
hecMESH%material%mat_TEMP

hecMESH%material%mat_VAL
hecMESH%material%mat_TEMP
hecMESH%material%mat_VAL
hecMESH%material%mat_TEMP
hecMESH%material%mat_VAL
hecMESH%material%mat_TEMP
hecMESH%material%mat_VAL
hecMESH%material%mat_TEMP
hecMESH%material%mat_VAL
hecMESH%material%mat_TEMP

write (k,’ (a,110)’) " %n_mat_ITEM

2100.
0.
2101.
1
2102.
2.
2103.
3.
3103.
4.

)
>

write (x,” (a,110)’) ’%n_mat subITEM ,

write (x,” (a,110)’) ’%n_mat_TABLE

end program TEST

)
>

. 0d0

0d0
0d0
0d0
0d0
0d0
0d0
0d0
0d0
0d0
0d0

hecMESH%material%n_mat_ITEM
hecMESH%material%n_mat_subITEM
hecMESH%material%n_mat_TABLE
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(8) INGROUP (M1-8)
SN —T DER

147H

INGROUP, NGRP=<ngrp> [, optional parameter]

INTA—H

NGRP ST N—7"4 (W2H)

GENERATE iR N —7 1@ T 5 A D B B ARk (I AT

INPUT ST A4 (B HT)

IRTA—=H L, RTA—HAHE N &

NGRP <ngrp> ST =74

GENERATE 7L Him 7 N — BT D E A D B # AR

INPUT <filename> ST 7 A4 (A& AT | 24T B LABEE OGS W 6E

2{7ELIE (GENERATE ZHEHLAZWNES)

(247 H)nod1, nod2, nod3

(LA FIRAR)
4 B M N w
nodX I BT N—T 1T HE N

2 7B LI (GENERATE ##HHT 5158)

(2 47 ) nod1, nod2, nod3

(LA T IRAER)

B4 B M N &

nodl I Him 7 N —T WO DO ST 5

nod2 I Hi T N —T WDt OEI ST 5

nod3 I iR 55y A RS FTRE . A REIFIX nod3=1 &72%)

78




TFE

® 1 TIMEEDOHOEREANDZENTED, FLROA T a UPIEEDHE T, ALEOEKED
ITERIFATHZLENTE D,
fBET 250X ['NGROUP) L VRNCERINTWVHILENRD S,
[INODE| #7'va U TERIN TV RWHEI RIS S, BEA vy E—VRRREND,
RESINHAPBEICH U7V —7TNIFET 25 EH SN, EEX v —URERRIN
Al
ETOHAIE, TALL] WO ARTOES 7V —7IZBL 5 (HEMICAER SN D),
OEODTN—=T BRI DT TERTE D,

fs= B

INGROUP, NGRP= NAO1

1, 2, 3, 4, 5, 6

101, 102

INGROUP, NGRP= NAO2

101, 102 ‘

INGROUP, NGRP= NAO1 7N —7TNAOLJIZ501, 505A%BMEND,
501, 505

INGROUP, NGRP= NAO2 7N —7TNA02JIZ501, 505 A% BMEND,
501, 505

INGROUP, NGRP= NAO4, GENERATE ~ Z'/L-—7 TNAO4|Z

301, 309, 2 1301, 303, 305, 307, 309, 311, 312, 313 AIBANEHLS,
311, 313
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(9) INODE (M1-9)
i1 RUBARE D E 5%

147H

INODE [, optional parameter]

INTA—H

SYSTEM JERT SR (AW AT)

NGRP i V—"7"% (AW Tl)

INPUT SNERT 7 A N4 (B WG FT)

IRTA—=H L, IRT A= M2

SYSTEM R T AV NERER (T 7 4V ME)

C P 87 PR AR

NGRP <ngrp> Hi T N—T"% (B W AT)

INPUT <filename> ST 7 A4 (A& RT) | 24T B LABEE OGRS W HE
2 fTHLIRER

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

(LA R IR ER)
e & M N
NODE_ID I i RE
Xcoord R X JEAE
Ycoord R Y JEEAE
Zcoord R 7 R
E
0 XYUVFsaaEd CHiNEELEK LZGE, HIX 100 785,
0 MIIEXRINTIHHAREZHER LGS, WEDRTEH I, BEX v —UNRERRIND,
® NELEMENT| TZREINWEISIERA SN D,
® NMELEMENT) CEZEINAHiA1X NNELEMENT | LY HIICEZRE I N TWWARITILIZ AR B AR,
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YJREFE X100
X, Y, ZFEAEIXT0. 0]




(10)

147H

ISECTION (M1-10)
vrar DERE

ISECTION, TYPE=<type>, EGRP=<egrp> [, optional parameter]

INT A=K
TYPE wrTarZA7 (WIA)
EGRP BRI N—T 4 (WIH)
MATERIAL L= P—E R (WH)
SECOPT BRAAT BT A= (BT B LT56 1320 £705)
INPUT ST A4 (BT
IRT AR, IRT A=A W
TYPE SOLID my R, =M, WAK, Mmd, ommd, SRz
SHELL TV
BEAM PR
INTERFACE A B —T 2 — ABEFH
EGRP {egrp> BRI N—T 4
MATERIAL <material > 2P —ERITLDOM B4
SECOPT {secopt> = 0:f5ERL, FiHIS T
= 1 FEImOT &
= 2 HleE R
=10: 0+ AR 7>
=111+ BRI 57
=12: 2+ BRI 57
INPUT <filename> ST AN (BT | 2 4T B BB O fF S Al RE
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2 {TELIE

[TYPE=SOLID)] DiF&

(2 47 H) THICKNESS

LHA & M N

THICKNESS R NI ABEZ DA Wik Al (L2H)

TYPE=SOLID| ®%4 . ITHICKNESS| |30,

[TYPE=SHELL] DIiE&

(247 H) THICKNESS, INTEGPOINTS

B4 & N =
THICKNESS R U EE
INTEGPOINTS I > VI 5 AR S0

[TYPE=BEAM] DIBE

(2 47 B ) vx,vy,vz,area,lyy,lz,Jx

BIA & M N A

VX,VY,VZ R S i 5 )

area R W I T

lyy, lzz R Wrii —RE— AR
Jx R LYV EE
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[TYPE=INTERFACE] D&

(247 H) THICKNESS, GAPCON, GAPRAD1, GAPRAD?2

e B T N

THICKNESS R Wr T JE S

GAPCON R Xy TR ER B (A IR 0)

GAPRAD1 R Xy RS BR ER I -1 (B IS 0)

GAPRAD2 R Xy RS PR E R A -2 (B IE R 0)
AE

@ T RXA—X% [TYPE| WNERX A TLEAEL TWARWEARIZZ T -5,
® SECTION [EHRE - WHEENH I LRI T — L7 5,
@ I/ alANEBELEBARIIZ T L5,

5 Kl

I'SECTION, EGRP=SOLID1, TYPE=SOLID, MATERTAL=STEEL
'SECTTION, EGRP=SHELLZ2, TYPE=SHELL, MATERTAL=STEEL
1.0, 5
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(11) ISGROUP (M1-11)

[ ARy

147H

ISGROUP, SGRP=<sgrp> [, optional parameter]

INT A—XH

SGRP W7 NN—74% (WIH)

INPUT HNERT 7 A 4 (EETT)

NI A =2 RT A — A N B

SGRP {sgrp> mJ v — 74

INPUT <filename> ST 7 A v (EIERT) . 24T H LA & OO & AT RE
2 TEUE

(247 B)eleml, Isufl, elem2, Isuf2, elem3, Isuf3, ...

(LA T RER)

B4 B N &

elemX | w7 N—IC BT HDERE S

IsufX I W7 N—7 BT A2 EEORTHEE &
FE

PRIA T LHEF S ITONTIL,
(EFHE, RfTnED) EWIMAAbEICL> THEHKT S, 1 FTIEEOEOmEZ AND
ZENTED, FROAT v a v PHELE T, LEOERDOITEFHFATH ENTE S, (H
F. A& D) &V I MAADEIILTR - OITIC R TR S R0,

fRET 2 EHIL N'SGROUP| LVANIERIN TV DMLENRD D,

##8 NELEMENT) 473 3 U TEHE SN TOARWEASITER S, BHE X v —UNFR

Shbd,

4z HWEIATT7V] 23RO L,

® [IELEMENT] 473 3 vV TERBINTWARAWVWEZLZSHHIIRA SN, BERX v —UNE

REND,

BEXA T EHESOEAEENERN2WEIERI S, BEX v —UNRNERIND,
OEDD T N—TZHEENThIT TEFRTE D,
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{52 F 1

ISGROUP, SGRP= SUFO01

101, 1, 102, 1, 103, 2, 104, 2

201, 1, 202, 1

501, 1

ISGROUP, SGRP= SUF02

101, 2, 102, 2

ISGROUP, SGRP= EAO1 7 —FTSUF0L 1121 (601, 1), (602, 2) |25E00,
601, 1

602, 2

Rof-EHEA

Bl 10 (3, R & =) OB EEATICHh 2> TnD]

ISGROUP, SGRP= SUFO01
101, 1, 102, 1, 103
1, 104, 1

Bl 2[R AT & 5 L BRI AT DEEVEN L]

'ELEMENT, TYPE= 211, SECTION= A

101, 1, 2, 3
102, 2, 3, 4

ISGROUP, SGRP= SUFO01

101, 1

101, 2

101, 4 SRR EZEAEITFAE LR VDT, ZOMAS Db ITmEINS
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(12) I1ZERO (M1-12)
et 25

147H

IZERO

INTA—=H
7L

2 {TELIE

(21T H)ZERO

B4 B Mk N
ZERO R ot 25

Rl
e

IE

® AMEAlfE, AWM SN AIL HEEE=0) 725,
® [1ZEROJ ZHKEIEHRTI L. NERNERH S, BEX v —UNEREIND,

5 Al

IZERO
-273.16
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(13) ICONTACT PAIR (M1-13)
BEMRFRAT IZ U 2 PEfili g =7 D E #%

1478

ICONTACT PAIR, NAME=<name> [,optional parameter]

INTA—H
NAME BEf AT 4 (WZH)
TYPE A7 (B A])
INTRA—=H L, INTA—H A N &
NAME <{name> PEfR T 4
TYPE NODE-SURF AL —7 mEEi R v—7
~ A —MHEXE T NV —T (T T HILR)
SURF-SURF AL —TH, vAX—EHEbEm I —
2 fTE LI

(2 17 H LAK%) SLAVE_GRP, MASTER_GRP

(LA T RER)
e B N
SLAVE_GRP C AL —T O S/ N —T 4
MASTER_GRP C VAZ—HDE T IV—T %
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(14) 1END  (M1-14)
Ay T —H D&
TDNIHE—=NENDE AV 2T —BDFHIIAIREE T T 5,

147H

IEND

INTA—=H
7L

2 {TELIE

L
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7. BEHET—4
7.1 BEEET—SHE

FrontISTR (%, f##rHET —4% 7 7 A V2 AT LT, FRIRTEEGIET — %, VL —Hl{#
T BLOHR R MLEE (Ff4L) #lET — & 2 S L, et R &2 i3 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,
HHEERICE S ASCII ERO 7 7 A L TH D,
N THEDI~AY X — TN T —Z ORI TS,
Ny X — ORI ONEFITEARNICHEB TH 5,
T—=X ORI EECE ) AT 5,
T ANHNIERELGITT3IODY =12 TW 5,
77 ANDEEIC TTEND) 2 AL THKRT ET5,

<R HIET — & ] >
### Control File for HEAT solver
ISOLUTION, TYPE=HEAT
'FIXTEMP

XMIN, 0.0

XMAX, 500.0 OFE#HIET — X250

#H# Solver Control
ISOLVER,METHOD=CG,PRECOND=1,ITERLOG=NO,TIMELOG=NO
100, 2
1.0e-8,1.0,0.0 QYN R—HET —F s
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### Post Control
'WRITE,RESULT
'WRITE,VISUAL

IVISUAL, method=PSR
Isurface_ num =1

Isurface 1

Isurface_style = 1
!display_method 1
lcolor_comp_name = TEMPERATURE
!color_subcomp =1
loutput_type = BMP
1x_resolution = 500
ly_resolution = 500
'num_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
Ninterval_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 MTIhbiRkIhb,
ANy XTI T — DD~y X —RNEEND,

<Ny H—>
ENTHIE T — 2 NT, T—XOEKRET—X Ty 7 2 RET D,
ATEAS 1) THELILGE., ~v X —ThoHLHRIND,

<~y B —{T>

Ny B =L ZRUTED RT A —F TR T D,

Ny B —TIENy X —ThaE o TWRITIUER DR, NI A= BREREEE, [, ZH0
TEDRITHT R ITNIER DR, NTA—=ERMEE L DHEIL, NTA—FDH%IT =) Bfiix,
ZDBITEZ TR T 5,

Ny B TR EBATICh > TRk T 5 2 I3 TE R0,

<F— 17>

Y H—RFOROITD B WIS h, LERT— ¥ &FLT 5.

7 S FERATIC DT 5 TTREMEAS b B 45, ZAURA A~y — CER SN S 7 — 2 b0 SR
EORESHS,

T=ATRRNBERVNLGE LD D,

<X 7>
F—=HZ O LFEIiFEh o~ [, #HWS

<ZEE O >
ZEHFERAIND,

< 4 Hii >

BRNAEH TR LT X, 7o F—Aa7 [ "7 -0 &85 laz A'Z 0-9) THD
B, BAO—XFE T 720355 Taz A-Z] THE > T RRITER 5720, KRITF/NCF
OREFNEAR < . WP TR TRIFE LTHRbILDS,

Fo, ARIORKEIT 63 LFTH D,

< Ty A N>

T ANVBIAER AR TFIE, T —Rar [ o470 -], BVAR T, AT v
= [/, %85 Taz AZ 0-9) THD,

77 A NVEIE, FRICRRIRSARWVR Y XA EEATH LW, MR SA M R 2 oWy fEE A
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HETH D,
Fo. T ANALDORKEIT 1023 XFTH D,

<FFEYNR T — 2 >
BEITIH->THA Th v, ORI, TE)] £721% Te) OB Z2 20 R IEAR 5 720,
E] £721F Tel] EHLHEMBEHLTHLNEDZV,

<\, # oAy MT>
ATEAN TN F720X T#) THEDITIZTA L MTEARRIN, BHINS,
A MTIET 7 ANV OEEOMBEITFHATE . £ OBUTHIIRIT 2V,

<!END >

Ay T —H DV
TDONIE—INEKNDBE AT T — RO IIA AT T 5,
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7.3 @BifEET—4

731 EHEHET—ADAVST—F

FrontISTR Tid, FEMMET —Z ITHEHTE2HEARMLE LTUTOLORHIT N,

SATESN (MK, EAME, =, E07))
B Ry EL R

iy

H RS (SPC &)
(TRBER T

HEfih

SR BT R

G AT BRR
PSRIDELYISE R

T S B B
BUE R 5 R

FRERARXMOERTEIT, Ay a7 —HARIC ~y X—DRRTERT D,
LIF. R 731 &I @ R fill T — 2 o~y ¥ ——Ram L, £ 7.3.2 hSMFRERIHIO

N~y X ——EERT,

= 731 E£@BITICHELHET—4

~y B — =3 7S i & WA 5
'VERSION VIR R g L E R 1-1
'SOLUTION fiEAT OFER D E WZE 1-2
'WRITE,VISUAL AL T — & O DR E 1-3
'WRITE,RESULT FRNTRE BT — 2 ) DFEE 1-4
'WRITE,LOG FES I DO E 1-5
'OUPUT_VIS AL T — & H il 1-6
'OUTPUT_RES FEMTRE S 7 — & 1 )il 1-7
'RESTART U A4 — kOl 1-8
'ECHO T a—H 7 1-9
'ORIENTATION JR T AR 5% 0D TE 2% 1-10
ISECTION v a DRFTEERDESR 1-11
'END HfH T — 2 DIEDKT 1-12
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& 7.3.2 HMEMAGEHT—4

o~y A — =3 I i & B RES
ISTATIC F AT O A 2-1
'MATERIAL MR 2-2
'ELASTIC R B 2-2-1
'PLASTIC SRR B 2-2-2
'HYPERELASTIC AT B 2-2-3
'VISCOELASTIC R B 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 o— W —EEME 2-2-8
'BOUNDARY BRI AT 2-3
ISPRING [EE et RS LR 2-3-1
!CLOAD i 2-4
'DLOAD 43 A faf B 2-5
'ULOAD o — P —TE RSN T 2-6
!CONTACT_ALGO MR 7 L 2 Y KA 2-7
'CONTACT Pk 2-8
'TEMPERATURE BOS DFRHTIZ I 0T D IR 2-9
'REFTEMP BUS DRNTIZ BT D S RIRE 2-10
ISTEP FEAT AT > T il 4 2-11
'TRS B R B R A7 2-12
* 733 EREHEFTAGET—2

~y B — pE 7S 5 & A

'EIGEN I A LA AT 0D A [ A AR AT C 228 3-1
x 7.3.4 BMzERBWTARET—42

~y B — FER 7S i B i I 5
'HEAT BREARAT O Hil4E B g AT T2 4-1
'FIXTEMP R 4-2
ICFLUX Hi AU 52 DB R BT R 4-3
'DFLUX YIRTN 5 2 D 0 A BN R/ S 7 B 4-4
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ISFLUX M 7 V— 7N K D oy A B R 4-5
'FILM BRI B 2 5 BUs R 4-6
'SFILM [ 7 V— 72 & B BMRER K 4-7
'RADIATE B RS B 2 5 R SRS 4-8
ISRADIATE 27— 712 X D EEHR K 4-9
'WELD_LINE VS HERR 4-10
& 7.3.5 EEMAHET—2
o~y A — B S B B SEES
'DYNAMIC BHARHT O il 48 R HT C A 5-1
'VELOCITY B R S 5-2
'ACCELERATION 0k g B 5 e 5-3
'COUPLE LR 1A E 25 SRR AT C B 5-4
'EIGENREAD EAAMHE - EAE— ROEE JE N BUS BT CTZH | 55
'FLOAD JE B S 2 FR AT PR Hh A B D TE #8 5-6

KB —TIE, NTA—HEENEND A~ —IRIG LT T — 2 DOHH R H5,

PLF., ERR& & —IZoWT, TR BN T — 2 ERR Bl L LB+ 5, LR ROMBEE S ILT
— 2B DO IR L TWAE B Th b,

(1) SEFICHBLHIET—2

<EATHIET — & ] >

t#H#  Control File for FISTR

'VERSION
3

ISOLUTION, TYPE=STATIC

'WRITE, VISUAL
'WRITE, RESULT
'ECHO
'BOUNDARY

FIX,1, 3, 0.0
!CLOAD

CL1, 3, -1.0
'END

<~ X —OFH >
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1-1 !VERSION
VIR —=R— g UV RT,

1-2 ISOLUTION, TYPE=STATIC
O TYPE =fi#tir O FiH

1-3 |WRITE, VISUAL
ATV ELEY 2T T4V —IC L DAL T —FDH
RHET AT T AN E T

1-4 'WRITE, RESULT
QfENTHE R T — 2 DS
LT AETTT A B

1-6 'ECHO
Qi T —4, BRT—HXBIUOMET 420777 A IIHH
LT AETTT AT

1-8 !END
ST — 2 Dk v &R

(2) BfEMHIE T —4
< FH AT B — & ] >
t#H#  Control File for FISTR

ISOLUTION, TYPE=STATIC 1-2

'WRITE, VISUAL 1-3

'WRITE, RESULT 1-4

'ECHO 1-9

'MATERIAL, NAME=M1 2-2

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

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

ISPRING 2-3-1
200, 1, 0.03

!CLOAD 2-4
CL1, 3, -1.0

'DLOAD 2-5
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1, P1, 1.0
'TEMPERATURE
1, 10.0
'REFTEMP
ISTEP, CONVERG=1.E-5, MAXITER=30
'END

<~y X — DB >
ORI EE S TV D EUE

* R2ITHOETRIESRL S D DT,
2-1 ISTATIC

& R T IE DR E

2-2 'MATERIAL
O EHPE D E
NAME=#E# Pt > 4 Hif

2-2-1 !ELASTIC, TYPE=ISOTROPIC
O E DR
TYPE= & A 7

RS KT Y b
YOUNG_MODULUS POISSON_RATIO
210000.0 0.3

2-3 'BOUNDARY
L ZXNRZA ISRV EE
HimEEEIX FRABEORKES  WREBEOKTES
s I N—T4
NODE_ID DOF_idS DOF_idE
FIX, 1, 3,

2-3-1 !SPRING
O [ FREER KN O E R

HimE S E1X A E B ITREK
i I N—74

NODE_ID DOF_id Value
200, 1, 0.03
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2-4 !CLOAD

S ET T EO T E
HimE 5 IRV — T4 H %5 iy ELAIEL
NODE_ID DOF_id Value
CL1, 3, -1.0
2-5 !'DLOAD
& Aif EDEFR
RREFEGELTHERIN—T4 WMEIATES MEATA—H
ELEMENT_ID LOAD_type param
1, P1, 1.0
2-9 TEMPERATURE
® B TIFRHTIC IV D Hi AR O FE E
fHimFE S EFGFHR V=78 RE
NODE ID Temp_Value
1, 10
2-10 'REFTEMP
S EUS RN T 2 S RIBE DO ER
2-11 ISTEP
© IR ERARAT O HIE BRI F#AT O 35544 16 7T)
IS TR i) 72 R i YT AT v T ORI R R4
(T 74D (AMP & 5555 (lAMPLITUDE C{5 &)
1.0E-06) AMPAMESE)
CONVERG SUBSTEPS MAXITER AMP
1.E-5 10 30
(3) & fE AT T — &
< [E A AT H 4 7 — & i) >
### Control File for FISTR
ISOLUTION, TYPE=EIGEN 1-2
'WRITE, VISUAL 1-3
'WRITE, RESULT 1-4
'ECHO 1-9
'EIGEN 3-1

3, 1.0E-8, 60
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'BOUNDARY 2-3
FIX, 1, 2, 0.0
'END 1-12

<Ny X — DA >
*ORTIIANC R E S TV BB E

3-1 !EIGEN

O [E AT DT A — ZRIE
ERER = PR E SEFNIEIF
NSET LCZTOL LCZMAX
3, 1.0E-8, 60

2-3 'BOUNDARY  (F#f#fTicikir 56 D &d—)

\ ZRVATR S S LN =
HimE = £ T FRAHEORWMES FRBHREOKR THES  ARE
Him 7 N—T4
NODE_ID DOF_idS DOF_idE Value
FIX, 1, 3, 0.0

(4) B EMBTHIET —42
< BMBEFEHT | T — & 5] >
#H#H Control File for FISTR

ISOLUTION, TYPE=HEAT 1-2
'WRITE, VISUAL 1-3
'WRITE, RESULT 1-4
'ECHO 1-9
'HEAT 4-1
'FIXTEMP 4-2
XMIN, 0.0
XMAX, 500.0
!CFLUX 4-3
ALL, 1.0E-3
'DFLUX 4-4
ALL, S1, 1.0
ISFLUX 4-5
SURF, 1.0
'FILM 4-6

FSURF, F1, 1.0, 800
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ISFILM
SFSURF, 1.0, 800.0

'RADIATE

RSURF, R1, 1.0E-9, 800.0
ISRADIATE

RSURF, R1, 1.0E-9, 800.0
'END

<~y X — D7 >
*ORTFHIBNI TR S TV D B

4-1 'HEAT
O HICHT T — 2 DER
'HEAT
(F—H72L) E R R
'HEAT
0.0 E AR
'HEAT
10.0, 3600.0 fi6] 7 Sy P 1 53 IR 7E 5
'HEAT
10.0, 3600.0, 1.0 B EhIRF ]G 53 PR 7E 1 5
'HEAT

10.0, 3600.0, 1.0, 20.0

4-2 'FIXTEMP
O Hi TV — T4 F L RS L EER

iy
e

4-3 !CFLUX
ORIl BT 2 HDETEGRHROEF
iR 7N —7 /T 3E RS Bl RE

NODE_GRP_NAME Value
ALL, 1.0E-3

4-4 'DFLUX

S EFDMHIZ BT 2 Do MBI & NERFEEND TE 7%
BRI N—THEITEHRZE S S A TH S
ELEMENT_GRP_NAME LOAD_type
ALL, S1,
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4-7

4-8

4-9

1-12

m

m

jgm?

A SR
Value
1.0



WHE/ T A—H

WEX A TES E M RT A=K
BF LE SN N
S1 %10 Bt Al
S2 5% 2 I Bt Al
S3 %5 3 i Bt Al
S4 o5 4 1 B R
S5 95 5 I B R
S6 %5 6 [ B R
S0 Vv B R
4-5 !SFLUX
O 7 V— TN K DB R D E
7 v— 74 Bt A
SURFACE_GRP_NAME Value
SURF, 1.0
4-6 FILM
ORI BT 2 DM ERE O E
g$7Ww7%iki%$%H EY A TS BrizEfRik
ELEMENT_GRP_NAME LOAD_type Value
FSUREF, F1, 1.0,
E/NT A —H
WMEX A TEE E M TA—H
F1 %1 BVRER S L R RIRE
F2 952 BVRER S L R RIRE
F3 %5 3 I BVRER L R RIRE
F4 o5 4 T BURER S L R RIRE
F5 95 5 T B R A & P RUREE
F6 5 6 1 B R A & P RUREE
Fo V] BVR R L R RIRE
4-7 SFILM
i V)V — TN X DR R D E K

o7 — 74
SURFACE_GRP_NAME

EfmER
Value

IR

Sink
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SFSUREF, 1.0, 800.0
4-8 'RADIATE
@5 R T- 2 DIRER IO EE
BHRIN—THETERE S WEXATES g SRR I SR
ELEMENT GRP_NAME LOAD_type Value Sink
RSUREF, R1, 1.0E-9, 800.0
B/ NT A —H
WEY A THKE E M IRT A=K
R1 %10 AR L & 5 PR ROR
R2 5% 2 1 TR R EL & FR P SRS
R3 % 3 1 TR R E & FR P KU S
R4 5% 4 1 TR R E & FR P KU S
R5 55 5 TR AR A & FR P &R
R6 %5 6 TR AR A & FR P &R
RO e il TR AR A & FR P &R
4-9 SRADIATE
@i 7V — TN K DR D E %
[ 7V — 7% LSRR I P R
SURFACE_GRP_NAME Value Sink
SRSUREF, 1.0E-9, 800.0
(B) BEFHET—42
< BYFENT HIAE T — & 451 >
## Control File for FISTR
'SOLUTION, TYPE=DYNAMIC 1-2
'DYNAMIC, TYPE=NONLINEAR 5-1
1, 1
0.0, 1.0, 500, 1.0000e-5
0.5, 0.25
1, 1, 0.0, 0.0
100, 5, 1
0, 0, 0, 0, 0, O
'BOUNDARY, AMP=AMP1 2-3
FIX, 1, 3, 0.0
'CLOAD, AMP=AMP1 2-4
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CL1, 3, -1.0
!COUPLE, TYPE=1 5-4
SCOUPLE
ISTEP, CONVERG=1.E-6, ITMAX=20 2-11
'END 1-12
<~y H— DR >
* RTINS LR S TV D HiE
¥ O R2ITHOEFIIER L = LT,
5-1 'DYNAMIC
& BUEEN AT OFIE 21T 5 .
) RO E T DFEIA
1dx_eqa idx_resp
11 1
fR AT B A R ] PRI T HRF ] 4 STEP % p [ 4 53
t_start t_end n_step t_delta
0.0 1.0 500 1.0000e-5
Newmark- B{ED/NT XA —H vy Newmark- B{ED/NT XA —4 B
ganma beta
0.5 0.25
HE~ N w7 AD B OO Fl A Rayleigh J83% D Rayleigh J83% D
FEYH INT A —4 Rnm INT A —4 Rk
1dx_mas idx_dmp ray_m ray_k
1 1 0.0 0.0
it i HH 7 ] e F=2 U U THIRE S Efre=4Y 7 OfERH IR
B N
nout node_monit_1 nout_monit
100 55 1
HH i HH 7 il 4 HH 77 il 4 HH 7 il 4 HH 77 il 4 HH 77 il 4]
N W I A 7 O S
iout_list(1) iout_list(2) iout_list(3) iout_list(4) iout_list(5) iout_list(6)
0 0 0 0 0 0
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2-3 'BOUNDARY (F#fiEHTICEBIT D H D E[F—)

O NG DO E SR

HiR S £ 2T PR HEORMGE S FIREBEORK THES

Eﬁ ;'f—f'; j/]/‘— 70%
NODE_ID DOF_idS
FIX, 1,

2-4 !CLOAD (§#f#ricBiF 2o & fE—)
S ETHMEDEFR

DOF_idE
3,

HiRFE s EIHR NV —T 4 H B i ELAH

NODE_ID DOF_id
CL1, 3,

5-4 !COUPLE, TYPE=1

@ E I O E
WAL D 1 7 — T4
COUPLING_SURFACE_ID
SCOUPLE

2-11 !STEP, CONVERG=1.E-10, ITMAX=20

O SERIE AT OHIE BROBARAT O 5548 W 7T |

L SR A T YT AT v T8

(F7 4 b (AMPY & 54,
1.0E-06) AMP7ME )
CONVERG SUBSTEPS
1.E-10

(6) BT (RURBUSEMRAT) #ET—42
<EEST (ABEOSE RN ST — 2 61>
ISOLUTION, TYPE=DYNAMIC
'IDYNAMIC
11,2
14000, 16000, 20, 15000.0
0.0, 6.6e5
1,1,0.0, 7.2E-7
10,2, 1
1,1,1,1,1,1
'EIGENREAD

Value
-1.0

BofiRis DA TN
NI EIRCREIE-

ITMAX
20
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eigen0.log
1,5

'FLOAD, LOAD CASE=2 5-6
_PickedSet5, 2, 1.
'FLOAD, LOAD CASE=2
_PickedSet6, 2, 1.
<~y H— DR >
*ORTFIEPNCREHE S TV D EE
¥ O R2ITHOEFIIER L = DT,
5-1 'DYNAMIC
O SR BOSE RN O EZ1T 9,
EE) R OME FEHT OFESH
1dx_eqa idx_resp
11 2
T ERJE B K L BRJE K B RT R R B2 PE T 2 B
f start f end n_freq f disp
14000 16000 20 15000.0
FEIRF[H] C D B AR RF[H] FEWF[H] T O T HRE[H]
t_start t_end
0.0 6.6e-5

HE~ M)y 720  BEROMH

FHH
1dx_mas idx_dmp
1 1

FFff] 2z coo ¥ v LT — % e E

Rayleigh J83= O Rayleigh JE3= D

NT A =4 Rm NT A= Rk
ray_m ray_k
0.0 7.2E-7

JAREZERE =4 U > T HiR ID

PN (1-&— N2, 2- B 2= )
nout vistype nodeout
10 2 1

HH 7 i HH 7 il 4 HH 7 il

A o ek
iout_list(1) iout_list(2) iout_list(3)
1 1 1

t 7 il HH 7 il

AR il )
iout_list(4) iout_list(5)
1 1
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5-5 |EIGENREAD
O JE BN SERATIC AV D E A - [EAE— FORE
B AT D v 77 7 A VA
eigenlog_filename

eigen0.log

[ A AT I3 D ET— NiA A [E AT ICE T 2 ET— MR
start_mode end_mode

1 5

5-6 !FLOAD

O JE BB S B EAT R EE  AT E oD E £
HiRE S ELITHAS BHESRS 1
N— T4 FE i T v

=
iy
T

— 74
NODE ID DOF id Value
_PickedSet5 2 1.
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7.3.2 YInNn—HET—4

<Y R —HIHT — & ] >

#### SOLVER CONTROL

'SOLVER, METHOD=CG, PRECOND=1, ITERLOG=YES, TIMELOG=YES 6-1
10000, 2 6-2
1.0e-8, 1.0, 0.0 6-3

<~y X —OFB >
RTINS SN TV S EE
6-1 !SOLVER
METHOD = fi##f1 J5 1
(DIRECT (ZE#%, ZD1E) CG, BiCGSTAB, GMRES, GPBiCG 2 ¥R dH %)
DUMPTYPE =174 4 > 7 A=
DUMPEXIT =T34 v FE#ZIZ T 0 7T Dtk T35 5
LT DRT A— 2 (3t FIE CHEEEZ®IRT 2 LT X CEHRAIND,
PRECOND = RijZLEE > Tk
ITERLOG = >/ /L — I B8 & H ) o> A7 4
TIMELOG = > /L 3 — G B[ H 7 o A 1
SCALING=1T3IOxtARED N 1 &7 A r—1V v 7 OF
USEJAD=~72 h AT A —5 U o 7 DA
MPCMETHOD=% s 4 5ULEL D F-35
(1:XFTF g1k, 2 : MPC-CG ¥, 3 : BRYH BN EE)
ESTCOND=51-$# & o B
(FRE SN AERIE T & B RO R TRICHEE &2 32, 0 DA ITHEER L, )

6-2
FEEIE 8 ATALER DR 0 & L, 7Y v 7 4y 22T ~NTFh T —DEkK
NIER iterPREMAX NREST NCOLOR_IN
10000 2
6-3
THu)h e, RTALERAT B IG5 D ARt
X ff o DR,
RESID SIGMA_DIAG SIGMA
1.0e-8, 1.0, 0.0
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7.3.3 KRR FLEE[RE)FHET—42

LIFICaAR 2 MLt (rTHE) HIE T — 2 ofl & T ONEZ =T,

< ATRAL B 7 — & 1] >

FoES (P1-0 P1-1%) 3OLOFEMBMHOES LY 7 LTND,

P1-Oi3dti@E7sr — %, P2-OlXL v Z ) o T DedDNTA—=F bbb,

RBLUHXY 2 TIZOW T output_type=BMP O L X DB HhE D,

surface_style 7% !surface_style =2 (Z5Eif) !surface_style=3 (=x—¥—f5cihm)

DA, BIEHENMNEL 2D, ZTORBIZHOVTIIET — X %ICE LD TRET 5,
(P3-Old!surface_style = 21285 52l T O,
P4-Oix!surface_style = 3 IZB 1 22—V —fEHhiE COHHA, )

NOXE ST B2 0FHMSNTND b DIE = A F LBk S NENT ISR L RIS 720,

### Post Control BLEEE
IVISUAL, method=PSR P1-0
Isurface_ num =1 P1-1
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 P1-16
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
Ninterval_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

EE2RRTDEOENAr— NV ERET D,
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

BRWERROZA T g T HEMM : 1)
0:

FRA v 2 FREN R T ITTE THER)
J L=y o5 L

® o=

HEE S AP N/
(g MEE T —X s S ')
41 JRA v v 2 (FBEN 2T EE THER)

P1-16

ldeform_style

integer

P, ERHEOREFERAZANVERET D (G
il : 4)

0:

10 FEHRA Y v a(FEEN 2T NIEE TER)
20 JL—®hosL

3 vx—F 47

B JEYEZE 1 7 — X &' D)

40 JRA v a2 (FBEMN 2T NIEHE TER)

P1-17

linitial_line_color

real (3)

WA v 22 RKRTHEON T —%IEET D, =
P ERR, SR E 2 ST,
@EmsiE - F (0.0, 0.0, 1.0)

P1-18

Ideform_line_color

real (3)

BA v 2k RRTHEON T —2IEET D, =
P ERR, SR E 2 ST,
(# (1.0, 1.0, 0.0))

P1-19

output_type

character(3)

M7 7 ANVOMERET D,  (EIKHE : AVS)
AVS: AVS H UCD 7 —% Wik Lo &)
BMP: A A—YF5—% (BMP 74—~ 1)
COMPLETE_AVS: AVS 1 UCD 5 —#
COMPLETE_REORDER_AVS: il - HEZF%
A OV 2

SEPARATE_COMPLETE_AVS: /Zy&|fEE = &
COMPLETE_MICROAVS: WBR& AT 7 —H /)
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 THI LK /ST A —HITHOWTREME RIET 5,
fRATHIE 7 — & &

OHEHEHT — &

QT R 7 — &

O & A il fgtr A 7 — &
@FRE AT AT — &

@B T il 7 — &

® VR —HliHT —#

@R A MLE (FIH4E) ST — &

(T D,

7.41 HB\EHET—4

(1)  IVERSION (1-1)
VN IN—= =T g VEFERET D, BRRATIEN—Va U &E 3

it 1
'VERSION
3

(2)  ISOLUTION (1-2)
fEMT OFER 2R E T 5,
VB DOHIET — 4 .

INT A—H

TYPE = STATIC  : IGEMEHNT
NLSTATIC : JESRIEE AT
HEAT L BMRE AR AT
EIGEN : o [EA AT

DYNAMIC : &gt
STATICEIGEN : JERRTE # AT — [ A (e g A
ELEMCHECK : EEKROF = > 7

ik FH 451
ISOLUTION, TYPE=STATIC

116



(3)  IWRITE, VISUAL (1-3)
AERVELEY 2T A= L b0k — % HhzfEd 5,

INT A—K
FREQUENCY = Hh3252x7v 7R (G715 :1)

it A 1
'WRITE, VISUAL, FREQUENCY=2

(4)  IWRITE, RESULT (1-4)
ENTRERT — 2 7 7 ANV EIRET 5,

INT A —XK
FREQUENCY = Hh3252x7v7RE (715 :1)

it 1
'WRITE, RESULT, FREQUENCY=2

(5)  WRITE, LOG (1-5)
07y ANBNT ATy TRIBERET D,

INT A —K
FREQUENCY = HAO+227v7MkE (74 k1)

it 1
'WRITE, LOG, FREQUENCY=2

(6) IOUTPUT VIS (1-6)
AEVELED 2T T4V =2 XDk — 2 oM EEZIRET 5,
IWRITE, VISUAL D45 A3 438

INT A —K
L

21T H LAEE

(2ATHLE)  Z%4. ON/OFF
LIT DERL BIRETRETH D,
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A4 LB

DISP BAL (T 7 4 v M)
ROT [ml#s (761, 781 ¥ = LV EEZEDHAH L))
REACTION i s 7
NSTRAIN s Od A
NSTRESS fissh (F7 0 M)
NMISES His Mises & /1 (7 7 4V M)
TH_NSTRAIN Him B O A (RF24E)
VEL T
ACC Jn3
it I 431
'OUTPUT_VIS
NSTRAIN, ON

NSTRESS, OFF

(7)  !OUTPUT_RES (1-7)
FRMTRER T — 2 7 7 A VI OB B ZIRET D,
'WRITE, RESULT D #57E 723 #4 B

INT A —XK
L

217 B LR
(21THLUK)  £#4. ON/OFF
UTOEANIEEARETH D,

e /BNy

DISP BAL (T 74V )

ROT [Blds (761, 781 ¥ = VEFR D HH L)
REACTION Hi R T

NSTRAIN Hi O A

NSTRESS i (5774w M)
NMISES i sl Mises It~ /1 (7 7 4L NHTT)
ESTRAIN BEROT &

ESTRESS BRIGS (F7 40 D)
EMISES P Mises & /1 (77 4 /v M)
ISTRAIN &7 HOT H

ISTRESS FE 43 R T
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PL_ISTRAIN FE 7 B O 22

TH_NSTRAIN HiRBVONT 7 (CREE4E)
TH_ESTRAIN BEREOTH CRFELE)
TH_ISTRAIN T REVONT 7 (GREE4E)
VEL W
ACC sk g
5 51

! OUTPUT_RES

ESTRESS, OFF

ISTRESS, ON

(8) IRESTART (1-8)

YRAZ—= T =2 DANHNERET D,

INT A=K
FREQUENCY = n : hT 2527 v 7HE (F744 k:0)
n>0 :n ATy TEITHT
n<0 : FFTVRAE = T —=F T 7 A NEHGRIAS, D% AT v 7T ELITHT)

it 1
'RESTART, FREQUENCY=-2

(9) !ECHO (1-9)
BT —4%, BET—HXBLOMET %207 77417 5,

INT A —K
L

(10) !ORIENTATION (1-10)
FFTERR R & ERT Do

INT A—=H
NAME = JRATEEER%

DEFINITION = COORDINATES (Default f&) ,/NODES

« DEFINITION= COORDINATES D4
(217H) al, a2, a3, bl, b2, b3, cl, c2, c3
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W4 & 1 2 g

al, a2, a3 R a LD AR
b1, b2, b3 R b RO AR
cl, c2, c3 R ¢ MDA

- DEFINITION= NODES D&
(21TH) a,b,c

B4 B P M

a,b,c R Hi R

Z(global
(global) Y(global)

.

X(global)

(11) ISECTION (1-11)
v I va VORPTEERERET D,

INT A—XH
SECNUM = X v a25—HZHDOISECTION ANNEE =

ORIENTATION = JRp/#EiE R4

(12) END (1-12)
HfH T — 2 D& 2T,

INT A —K
L

742 BRETANEST—42

(1) ISTATIC (2-1)
FREOMENT 217 5, (Defaultfl, A& A7)
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INT A—=H
L

(2)  IMATERIAL (2-2)

MEHIME D E 5

BB O i 31X MATERIAL & PUIZ & < \ELASTICITY, !PLASTICITY 72 & & & v b Cffi [l
4%, IMATERIAL ®#ijic & < |ELASTICITY. !PLASTICTY 7% SI3EH S 5,

T AT — % TIMATERIAL 27 E#%9 5 &, A v 27— % NOIMATERIAL &3 3 #151
Enb, ENTHIET — % CIMATERIAL % 7E3% L 2WEA 1L, A v 27 —Z NOIMATERAIL &
EVXHVLNS,

INT A=A
NAME = #¥h4

(3)  IELASTIC (2-2-1)
BRSO 72 3

INT A=A
TYPE = ISOTROPIC (Defaultfil) ,ORTHOTROPIC USER
DEPENDENCIES = 0 (Defaultfti) / 1

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

A B M A =

YOUNGS R Yo

POISSON R w7V

Temperature R IR (DEPENDENCIES=1D K2, 35)

- TYPE= ORTHOTROPICD &
(21TH) E1, E2, E3, v12, v13, v23, G12, G13, G23, Temperature

[ &1 1 [1/E1 —vi2/Er —vi3/E; 0 0 0 7 [0'11]
| €22 | 1/E; —Vy3/E; 0 0 0 022
€33 | 1/E; 0 0 0 |033 |
2¢&,| 1/Gy, 0 0 012
l; €23J KR 1/Go5 0 l023J
£ o
31 1/Gs 13t

- TYPE = USERD ;&
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(29TH~10417H) v1,v2,v3, v4, v5, v6, v7, v8, v9, v10

(4)  IPLASTIC (2-2-2)

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

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

2 47 H LR
- YIELD = MISES ;4 (Default i)
** HARDEN = BILINEAR (Default ) O34
(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 D&
(21TH) €0,D,n
* HARDEN = KINEMATIC O35
(247H) YIELDO, C
* HARDEN = COMBINED D&
(247H) YIELDO, H, C

* YIELD = Mohr-Coulomb % 721% Drucker-Prager O34
** HARDEN = BILINEAR, (Default f&) O34
(217H) ¢, FALLH
** HARDEN = MULTILINEAR O34
(21TH)  FAI
(8317H) PSTRAIN, ¢
(417H) PSTRAIN, ¢
e <

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

YIELDO R FIHAREAR I 77

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 ISIZE S TR
Tempearture R iR (DEPENDENCIES=1 D Ff|Z 4 3E)
vl, v2...v10 R MEFE S

- YIELD= USER O &
(21THBAM) V1, v2, v3, v4, v5, 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.
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392.0, 0.037, 100.
410.0, 0.0471, 100.
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 £ B0 I 5 ERROANT =2 bWl LT, LR 25595 2
L%, FREMEICK LT, WU PSTRAIN BS54 AT 2 Z L BBLEITR D,

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

INT A—H

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

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

B4 B M M =
Cio R MEHE $
D R FPR S
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« TYPE = MOONEY-RIVLIN O34
(297H)  Cio, Co1, D

A, B CI
Cio R MR E S
Co1 R MR E S
D R MEHE

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

pn O B 1t N %
mu R MEHE S
lambda_m R MEHE K
D R MEHE S

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

(6)  IVISCOELASTIC (2-2-4)
RETRAER B O E 2

INT A—H
DEPENDENCIES = ({&KfFT 5EHOE CREL)

217 B LR

(24TH) gt

A B 1 @) g

g R B AW Fn e R
t R B A AR )

7) ICREEP (2-2-5)
7 ) —THEOEE

INT A —H
TYPE = NORTON (Default i)
DEPENDENCIES = 0 (Defaultff) / 1

21T H LA
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(21TH) A, n, m, Tempearature

A B M A o

A R MOBHREL

n R MOBHREL

m R MOBHREL

Tempearture R 15 (DEPENDENCIES=1 O |z /A3)

(8)  IDENSITY (2-2-6)

= e
HEEEDESR

INT A—H
DEPENDENCIES = (K79 2Z% 0% CRFEL)

21T H LAKE
(21TH)  density

>
o}

% e &

density R BRI

o

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

INT A=A
TYPE = #MEX¥A 7 : ISOTROPIC (%517 7 4L ) /ORTHOTROPIC ([EZ2H 5 1E)
DEPENDENCIES = 0 (Defaultf) / 1

2 47 H LR

« TYPE=ISOTROPIC OG5
(24TH)  expansion, Temperature

+ TYPE=ORTHOTROPIC O#&
(21TH) all, a22, a33, Temperature

A & Tk A o
expansion R PN R AR
all, a22, 033 R U ER
Tempearture R iR (DEPENDENCIES=1 D |2 4 3E)
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(10) IUSER_MATERIAL (2-2-8)
SRR DA}

INT A—H
NSTATUS = #MEtORBELZOKZEET D (F7+/ K 1)

247 B LARE
(21TH~1017H) v1,v2,v3, v4, vb, v6, v7, v8, v9, v10

(11) !BOUNDARY (2-3)

TNEBLR M DTE

INT A—XH
GRPID = 7 1—71D
AMP = %4 (AMPLITUDE TisE. @fET THEZN)

217 B L
(247TH) NODE_ID, DOF idS, DOF _idE, Value

B4 B M A £
NODE_ID I/C R E T EITH R V—T4
DOF_idS I AR A HEOREE S
DOF_idE I FRBHEOK TE S
Value R WEE (F7+4 5 :0)
i 451

'BOUNDARY, GRPID=1

1,1, 3,0.0

ALL, 3, 3,

K AL 0.0

(12) ISPRING (2-3-1)
ERER RO ER

INT A—=H
GRPID = 7 1—71D

2 17T H LARE
(217TH) NODE_ID, DOF _id, Value
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W4 & 1 2 g

NODE_ID I/C BimE S E TR TV —T4
DOF_id I R E B
Value R IXREH
e FH 451
ISPRING, GRPID=1
1,1,0.5

(13) ICLOAD (2-4)
EE O ESR

INT A—XH
GRPID = 7 1—71D
AMP = #B%4% ((AMPLITUDE THe/E. gt TA%h)

217 B L
(247TH) NODE_ID, DOF id, Value

B4 B M A £
NODE_ID I/C R E T EITH R V—T4
DOF_id I HHEES
Value R fof B AE
i 451
!ICLOAD, GRPID=1
1,1, 1.0e3
ALL, 3, 10.0

(14) 'DLOAD (2-5)
4y i faf B D TE 7%

INT A =X
GRPID = Z71—71ID
AMP = Kf#B%4 ((AMPLITUDE TfiE. @figthh TH%h)
FOLLOW = YES (Default ) /NO
(FENMEDI7 M %2 BT B S 2 0B DFEE . AREEMT THE))

21T H LA
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(217

H) ID_NAME, LOAD_type, paraml, param2,...

ZH A & M A o

ID_NAME I/C W7 N—T4%, BEIN—THELITEEERS

LOAD_type C WEY A TS

param* R ME/NT A —4% (Tl )

B/ NT A —H

WHEY A THEE i $A RTA=2H | RTA=FINEZDOER

S 7N —"7THREOHE~D |1 £ 731E

J£77

PO TV VERA~DET 1 JEEwak ik

PX Y NVERXFHA~OET |1 JE T

PY T NVERY HFHA~OET |1 JE T

PZ Y VER L FHA~OET) |1 JE714E

P1 B1mE~DOES 1 =71

P2 92 HA~DJET) 1 =71

P3 93 HA~DJET) 1 =71

P4 %A EA~DET) 1 JEEWAL X

P5 %5 m~DET) 1 £ 73E

P6 %6 m~DET) 1 £ 73E

BX X JF I ~DIRFE ) 1 RFE )

BY Y i~ KR 1 (LN waklsh

BZ Z I ~DIRFE ) 1 (LN waklsh

GRAV £Vl 4 N EE T ) O 7 4%

CENT 0 T) 7 AR, [FlERE o s N7
A7 RL [EERE O 5 1h)
~7 kv

it 431

(15)
i

'DLOAD, GRPID=1

1, P1,1.0

ALL, BX, 1.0

ALL, GRAV, 9.8, 0.0, 0.0, -1.0

ALL, CENT, 188.495, 0.0, 0.0, 0.0, 0.0, 0.0, 1.0

IULOAD (2-6)

—EFRMEDANS)
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INT A—X
FILE = 77A14% (WH)

(16) ICONTACT_ALGO (2-7)
BEfihfigtr 7L 2 U X A DFRE

INT A —H
TYPE = SLAGRANGE : Lagrange ik
ALAGRANGE : #&iE Lagrange T4k

(17) ICONTACT (2-8)
PRl D E

INT A—H
GRPID = HEREKMHE7V—7 1D
INTERACTION = SSLID (Default f§)
FSLID
NTOL = #EMyERR G NCREE (77 41 b @ 1.e5)
TTOL = #EAbEIRR G MNCREEME (77 44 b @ 1.e-3)
NPENALTY = #$filiE#R)516 Penalty (57 4/ b [~ R U 7 2 X1.e3)
TPENALTY = #8855 M Penalty (77 4L bk : 1.e3)

2 47 H LR
(21T7TH)  PAIR_NAME, fcoef, factor
A B M A =
PAIR_NAME C Pefih X7 4 (ICONTACT PAIR |2 CTEF
fcoef R BEEAREL (7 7 4L b 1 0.0)
factor R FEER D~ T VT ¢ [l
i 451

! CONTACT_ALGO, TYPE=SLAGRANGE
! CONTACT, GRPID=1, INTERACTION=FSLID
CP1, 0.1, 1.0e+5

(18) ITEMPERATURE (2-9)
B ARATIZ O D HiRRE OFE E

INT A—=H
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READRESULT = ZMEMNTOMEERAT v 7H
fREShIGE, BMREMITOM R T 7 A A ip BIERICIREZ AT L,
2ATHURITERE SN D,
SSTEP = BMuEfriEROFBHALEATORNDOAT v 7EKS (T 741 1 1)
INTERVAL = BMREMATREROBEATLZITO AT v 7R (F 741 1)

217 H DA%
(21TH) NODE_ID, Temp_Value

B4 B M A o
NODE_ID I/C HmE S E TR T V—T4
Temp_Value R BE (73 :0)
e 1 451
ITEMPERATURE
1, 10.0
2,120.0
3, 330.0
ITEMPERATURE
ALL, 20.0

' TEMPERATURE, READRESULT=1, SSTEP=1

(19) IREFTEMP (2-10)
BUS JIRNTIZ BT 5 S RIEE O T H

INT A=A
L

217 B LR
(247H)  Value

B4 & M w
Value R ZMRIEE (740 :0)

(20) ISTEP (2-11)

fERNT AT > T DOERE

MR B FRAT . FERRTZ BhARAT C I3 28

FRUSOFT T ZOEREERT DL, TRTCOERFMEREDICRY, 1 AT v T TEHEA
FEEHERME SRRV 3S OV U — 7 O34 TYPE=VISCO % #57& L. #HREFMEEM 2% €
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INT A—=H
TYPE = STATIC (defaultf#)  VISCO (¥EFFAMEAT)

SUBSTEPS = HBAFHOGEAT v 75 (F 74/ @ 1)
CONVERG = WHEHERME (7415 : 1.0e-6)
MAXITER = FEBRIBMITICE T D ANEFERE (57414 b @ 50)

AMP = # %4 ((AMPLITUDE TfiiE)

21T H LARE
(21TH) DTIME, ETIME (TYPE=VISCO D& 6 E)

ZH A e 2 o
DTIME R REE M (F 740 b 1)
ETIME R KRAT v TR 3 ORAE (T 7+ k0 1)
(31T HLARE)
BOUNDARY, id id=!BOUNDARY T/E# L 7= GRPID
LOAD, id id=!CLOAD, !DLOAD, 'TEMPERATURE T/ L7~ GRPID
CONTACT, id id=!CONTACT TiE# L 7= GRPID
fifi FA 431
! STEP, CONVERG=1.E-8
0.1, 1.0
BOUNDARY, 1
LOAD, 1
CONTACT, 1
(21) ITRS (2-12)

LA v —Hii{l (Thermorheological Simplicity) (2 X 2 kLA B O IR ERIFEIE D EF
Z DOEZFEITIVISCOELASTIC D% AIZENRITIIX R B0, Bl 25HEA1E. 2O EEN R
b,

INT A=A
DEFINITION = WLF (Default f£) ~ARRHENUS

217 H LB
(217H) 0o, C1, C2

B4 B M N =
0o R Z IR
C1, C2 R MEFE S
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743 BERERFTARNET—4

(1) !EIGEN (3-1)
B A EENT D /8T A — X R E

INT A=A
L

21T H LARE
(21TH)  NGET, LCZTOL, LCZMAX

ZH A B M @) o
NSET I I A
LCZTOL R TR (774 b : 1.0e8)
LCZMAX I RRKEH (F7+/0 5 60)
fifi FA 431

'EIGEN

3, 1.0e-10, 40

744 BEERBFARNET—4

(1) 'HEAT (4-1)
FHEICET T — % DOER

INT A —K
L

217 B L&
(247H) DT, ETIME, DTMIN, DELTMX, ITMAX, ESP

I A B M @) g
DT R A4 e P 48 3
=0 : EWIHE
>0 : FEEFIHE
ETIME R e E AR GEEH FHRREL )
DTMIN R Fc /NIRRT 4 43
=0 : [EERRIHS
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DELTMX R
ITMAX I
EPS R
i F 51
'HEAT
(F—=27 L)
'HEAT
0.0
'HEAT
10.0, 3600.0
'HEAT
10.0, 3600.0, 1.0
'HEAT

10.0, 3600.0, 1.0, 20.0

(2)  IFIXTEMP (4-2)
HLUEIRE O E %

INT A=A
AMP =

217 B LR

>0 @ HE)ERHIES
FEA AR
R A e R IR 2K
ISR E il

o
2
'EL&
o

o
2
'EL&
o

[ Ry P 18 20 IR

m

F BN IRF I8 53 IR0 Y At

m

F EhIRF I8 43 IR0 Y At

m

R gkE 7 —7 14 (IAMPLITUDE TH&iE)

(247TH) NODE_GRP_NAME, Value
A B M N =
NODE_GRP_NAME Cn iR 7N — T F T T RS
Value R BE (741 b :0)
i 451
'FIXTEMP
ALL, 20.0

'FIXTEMP, AMP=FTEMP

ALL, 1.0

(3) ICFLUX (4-3)

HimlZ 7z 2 DE P BRI D E R
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INT A—=H
AMP = JfEET —7 14 (IAMPLITUDE TH5iE)

217 F LA
(247H) NODE_GRP_NAME, Value

A BN Fa
NODE_GRP_NAME C/1 iR 7 NN — T E I A E
Value R B R e
it 1431

ICFLUX

ALL, 1.0E-3

ICFLUX, AMP=FUX1

ALL, 1.0

(4)  IDFLUX (4-4)
FEROMENZ DT 2 D 0BG & WEIFERN D TE

IRT A=A
AMP = {RI@ET—~7 14 (IAMPLITUDE THiE)

217 B LR
(247H) ELEMENT_GRP_NAME, LOAD_type, Value

B4 I M g
ELEMENT_GRP_NAME Cn BRI N—THEITEFES
LOAD_type C WEX A 7K
Value R B e
it 1 451

'DFLUX

ALL, S1, 1.0

'DFLUX, AMP=FLUX2

ALL, S0, 1.0

MHE/NT A —H
WEY A THE T {EM INT A—=H
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BF TR FEEN T
S1 %10 BT A
S2 5% 2 1 BT R fE
S3 %5 3 i BT RAE
S4 % 4 1 BT R fE
S5 95 5 I B R
S6 %5 6 [ B RfE
S0 Vi) BN A

(5) ISFLUX (4-5)
[ 7V — 7N KD D EF

IRT A=A
AMP = {RIgET—~7 14 (IAMPLITUDE THiE)

217 B L
(217TH) SURFACE_GRP_NAME, Value

A & M Fa
SURFACE_GRP_NAME C 7 N—"T74%
Value R BN A
it 1 451

ISFLUX

SURF, 1.0

ISFLUX, AMP=FLUX3

SURF, 1.0

(6) IFILM (4-6)
BRI H T2 2 5 BURERBOE R

INT A—H
AMP1 = BMEEGEEBEET —7 14 (IAMPLITUDE THE)
AMP2 = HHKIEERIET—7 14 (IAMPLITUDE THE)

2 17T H LARE
(217TH) ELEMENT GRP_NAME, LOAD_type, Value, Sink
A4 B N g

ELEMENT_GRP_NAME C/I BWRIN—THETNTERE S
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LOAD_type C EY A TS

Value R Br iR

Sink R I P SR B

filt FA 431
'FILM
FSURF, F1, 1.0, 800.0
'FILM, AMP1=TFILM
FSURF, F1, 1.0, 1.0

B/ NT A —H
MEY A THKE VEM IRT A=K
F1 5% 1w BVRERE L RS
F2 5% 2 1 BVRERE L PRI
F3 %5 3 i BRI L R RIRE
F4 % 4 1 BVRERE L RS
F5 95 5 I BVRER S L R RIRE
F6 %5 6 [ BVRER S L R RIRE
FO ] BVR R L PRI

(7)  ISFILM (4-7)

i 7 =N LD B R D E

INT A=A
AMP1
AMP2

217 B LR

BriER BRI T — 7 v4 (IAMPLITUDE TfE
FIHRILERIE T —7 V4 ((AMPLITUDE THiE

(21TH)  SURFACE_GRP_NAME, Value, Sink

LA, Bt W %
SURFACE_GRP_NAME C 7 V— 7%
Valu R gk
Sink R I AU
{85

ISFILM

SFSUREF, 1.0, 800.0

ISFILM, AMP1=TSFILM, AMP2=TFILM
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SFSURF, 1.0, 1.0

(8) 'RADIATE (4-8)

BRI &7 2 D AR DO E £

INT A=A

AMP1 = REEMREIBRET —7
AMP2 = ZFRPHKIRERERET —

21T H LA

N4 (JAMPLITUDE THE)
714 (IAMPLITUDE THiiE)

(21TH) ELEMENT_GRP_NAME, LOAD_type, Value, Sink

ZH A B AN g
ELEMENT_GRP_NAME C/I BRI N—THETTERES
LOAD_type C X A T
Value R HE SR AR ER
Sink R 5 IR
fifi FA 431
'RADIATE
RSURF, R1, 1.0E-9, 800.0
'RADIATE, AMP2=TRAD
RSURF, R1, 1.0E-9, 1.0
MENT A —H
WHEX A TS TE M i IRT A=K
R1 5510 g SR A & 5 PR SO
R2 %2 1 g SR A & 5 PR SO
R3 5% 3 1 g SR A & 5 PR SO
R4 5% 4 1 g SR A & 5 PR S
R5 %5 R SRS & 5P IR B
R6 % 6 i R SRS & 5P IR B
RO ¥ VI R RS & F5 P IR B

(9)  ISRADIATE (4-9)

7 NV — 7N XD EREARE D E

INT A—=H
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AMP1 = EHBREERET —7 14 (IAMPLITUDE THE)
AMP2 = SFHKIREZERET —7 14 ((AMPLITUDE T#E)

21T H LARE
(21TH)  SURFACE_GRP_NAME, Value, Sink

A I Fa
SURFACE_GRP_NAME C M7 —"7%
Value R g SRR
Sink R I PR SR
it 1431

ISRADIATE

RSURF, 1.0E-9, 800.0
ISRADIATE, AMP2=TSRAD
RSUREF, 1.0E-9, 1.0

(10) !WELD_LINE (4-10)
ety (BEAR) OER

INT A—2H
7L
21TH
(217H) 1, U, Coef, V
A B M A =
I R CEERVD
U R =S
Coef R ANBZH R
\Y R et b — T OB ENHEE
31TH
(34TH) EGROUP, XYZ, C1, C2, H, tstart
A B M A o
EGROUP C NS DER T N—T 4
XYZ I W s —FoBE) m (B HEZS)
C1 R et N — T O AR
C2 R atE b — T D& R
H R EHAR O, Z OMWRFEHANOBERIIABREZIT D
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tstart R Vb B AR RE A

7.45 BBEFTAHNET—45

(1) IDYNAMIC  (5-1)

BhAEAT O il

'BOUNDARY. !CLOAD, !DLOAD THi&E S 7= &!AMPLITUDE (Z351) 2 FE4) t X, 0.0 75
IEE > T RITIE R B 72V,

INT A—H
TYPE = LINEAR /NONLINEAR ( #RFZEhfEMT ~ FERRIE BhARHT)

217 H LARE
(247H) idx_eqa, idx_resp

B4 & N s
idx_eqa I HE) TR OME (ERERFRFE D)

(7% k1)
1: [2fi#1E (Newmark- B i£)
11 : BfigiE (hRz2ak)
idx_resp I AT OFEFE (T 7 4V b 1 1)
1 IRpZI P B Al
2 ¢ JE BB R AT

- idx_resp=1 D5E (RELFRIGZ FRAT)
(31TH)  t_start,t_end, n_step, t_delta

A B M A o

t_start R FEMTBHARRER] (7 7 4V b £ 0.0), REEH

t_end R FEMTHE TRER (7 740 b 1 1.0), REEH

n_step I 2 SQTEP# (7 /b : 1)

t_delta R Frflss sy (7% bk @ 1.0)
(447H) ganma, beta

A B M A o

ganma R Newmark-BiED/NT A —%y (F 74k :0.5)

beta R Newmark- B {ED/NT XA —% B (77 4/V K :0.25)
(547TH) idx_mas ,idx_dmp, ray_m ,ray_k

A4 & Tk A oS

idx_mas I BE~ M)y 7 2AO/E (T 748 1)

1: P EE~ MY v R
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2 : consistent EE~ MY v 7 X

idx_dmp I 1: Rayleigh Jdi= (F 74/ 5 : 1)
ray_m R Rayleigh J#3Z D /X7 A —% Rm (&7 #/v bk : 0.0)
ray_k R Rayleigh J#3Z D/ A —% Rk (&7 /L b :0.0)
(6417H) nout, node_monit_1, nout_monit
A B M A o
nout I RAEM
node_monit_1 I F=X U U THIEE S (Fa—0) EREER I V—T 4
nout_monit I FoX Y T ORBEHDMEE (740 k1 1)

) AT LTS Y L 7 EAOW I, 8RB — g B E NID & LT, B
WX 7 7 A /v <dyna_disp_NID.txt >~ 1S4, DWW NL, step F 5. HaxkEfl. NID, ui,
uz, us ThHs, HELBIOMEEIZONTYL, TNENT 74 /v <dyna_velo_NIDtxt>, <
dyna_acce NIDtxt > ~[AEO U R THH SN D, HHAOFTHICHOVWTIET 7 4 1 <
dyna_strain_ NID.txt > ~H ) S, £ DM N, step F5. Y%, NID, en., e, ess, ez,
ean. 13 T, HAIEANCAVTIET 7 A < dyna_stress NIDtxt> ~HA S, Z O,
step 5. HZKFH. NID, si1, s22. s33, S12, S23, S13, Smises CH D, Him 7/ —7 & HTHE
BEEOTE=5 1 v 7 24RE LEGE, LROST 7 A VAT LIS 7 7 A M SRS,
Flo. ZOMNERE LRSS, MITET V2RO EH = XL X — BFEZRLF—BLOETR
VX —3 <dyna_energy.txt > ~H 1 I 5,

(747H)  iout_list(1), iout_list(2), iout_list(3), iout_list(4), iout_list(5), iout_list(6)

A B M A o

iout_list(1) I ENOWMNIEE (T 748 :0)
O:H AL, 1: AT 5

iout_list(2) I HWEOHIEE (T 7445 :0)
O:H AL, 1: AT 5

iout_list(3) I IEEOHNFEE (F7 40k 1 0)
O:H AL, 1: AT 5

iout_list(4) I RAODOWtEE (F 7445 1 0)
O:H AL, 1: AT 5

iout_list(5) I OFTHOWNEE (F 7445 1 0)

0: AL (FEER—AKOHIRN—Z), 1: T2
2: HhT 5 (HiAR—X)
3: N+ 5 (EHEN—X)

iout_list(6) I IS OWItEE (F7 405 :0)
0: AL (EEX—AKOHIRN—Z), 1: T2
2 AT 5 (HiEX—2R)
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3: AT D (BEFER~—X)

15 A

'DYNAMIC, TYPE=NONLINEAR

1,1

0.0, 1.0, 500, 1.0000e-5

0.5, 0.25

1,1,0.0,0.0

100, 55, 1

0,0,0,0,0,0

- idx_resp=2 D I5A (& I H) S & AT
(317 H) f_start, f end, n_freq, f_disp

EHA BN Ea

f_start R R JE] I E

f end R R JE 3 %K

n_freq I B R S

f disp R TN & W BT D B

(4 17 H) t_start, t_end

B4 BN £

t_start R SEWERE] C O R B B AR RER

t_end R SEWFRE] C O R BN T RER

(5 17 H) idx_mas, idx_dmp, ray_m ,ray_k

A B N =

idx_mas I BE~ N7 20 1EEEGEPER~ M) 7 X))
idx_dmp I 1 ‘Rayleigh 8=

ray_m R Rayleigh J&3= D /XF A —% Rm(F 7 + /L K :0.0)
ray_k R Rayleigh J#3 D /XF A —% Rk(F 7 # /v k :0.0)
(6 17 H) nout, vistype, nodeout

A B N =

nout I KefHZEl T 7Y 7

vistype I AL T — & O FEE (- — 22, 2- B 22 )
nodeout I JEREZEM T =4V » JHim 1D

(747 H) iout_list(1), iout_list(2), iout_list(3), iout_list(4), iout_list(5), iout_list(6)
A B M N o

iout_list(1) I HOHIE ZA Q-5 L 0-H I L7ewy)
iout_list(2) I O HIE R Q-5 L 0-H LRy
iout_list(3) I D HIE IR Q-7 5. 0-HI L7V
iout_list(4) I A
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iout_list(5) I AR
iout_list(6) 1 i)
it 1431
'DYNAMIC
11,2
14000, 16000, 20, 15000.0
0.0, 6.6e-5
1, 1, 0.0, 7.2E-7
10, 2, 1
1,1,1,1,1,1

(2)  IVELOCITY (5-2)
WL R DO EE

INT A—XH
TYPE = INITIAL (FIH#1EESE RS0
= TRANSIT (IAMPLITUDE THi& L 7= RERIEESRESE RSN, 7 7 40 1)
AMP = RF[#BE%4 ((AMPLITUDE T57E)
'AMPLITUDE TR t & 4225k () DRRE 52 5,
TRE Value (4% %% f(t) % 3 U 72 @03 OBEZI O FIEIZ 72 5
(FEE L2 WGE - R EAREBIRIT £() = 1.0 L 72 D).,

217 B LR
(247H) NODE_ID, DOF idS, DOF _idE, Value

A B M A =
NODE_ID I/C HRE T ETEH R V— T4
DOF_idS I R B HEORBE -
DOF_idE I FRBHEOK TE S
Value R WEE (F7+1 5 :0)
i 451

IVELOCITY, TYPE=TRANSIT, AMP=AMP1

1,1, 1, 0.0

ALL, 3, 3

XA HAE L 0.0

'VELOCITY, TYPE=INITIAL
1,3,3,1.0

2,3,3,1.0
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3,3,3,1.0

) HESREREEOLE, BUEARMGOLE L ITRRY BROHHELZE LD TERTER
W=, DOF_idS & DOF_IdE I&[A—&F 75 TRITNIER 5720,
TYPE 7% INITIAL © %54, AMP R HE2270 %,

(3)  IACCELERATION (5-3)
TN BE B RS D E 2

INT A—H
TYPE = INITIAL (#I#i0nik s R 4ek)
= TRANSIT (AMPLITUDE CHE/E L 7- RIS EBE R A 77 41 1)
AMP = #3444 ((AMPLITUDE TEiE)
'AMPLITUDE TR} t & 4225k () DRRE 52 5,
TRE Value (4% %% f(t) % 3 U 72 @03 OBFZI O FIEIZ 72 5
(FEE L2 WGE R EAREEIRIT £() = 1.0 L 72 D),

217 B L
(247TH) NODE_ID, DOF idS, DOF _idE, Value

B4 B M A £
NODE_ID I/C HRE T EITH R V—T4
DOF_idS I R B HE OB GE S
DOF_idE I FRBHEOK TE S
Value R WEE (F7 415 :0)
i 451

IACCELERATION, TYPE=TRANSIT, AMP=AMP1

1,1, 3,0.0

ALL, 3, 3

XA HAE L 0.0

! ACCELERATION, TYPE=INITIAL
1,3,3,1.0

2,3,3,1.0

3,3,3,1.0

) MHEESERFTOGE ., ZAMBERRMEORE L3RR BROBHREZE LD TERTE

72 7e . DOF_idS & DOF_AdE (A —&F 5 TR ITNIT R b0,
TYPE 7% INITIAL © %6, AMP 2R EZh272 5,
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(4)  ICOUPLE (5-4)
WA EOESR  ERAENT TOHMEH)

INT A—H

TYPE = 1 : A hmEE (FrontISTR 137 — % 5570 5 Bi4h)

2 A mE R (FrontISTR 17 — & 2415 0> & B 4A)

3 : Staggered M JilfE A% (FrontISTR 137 — % 27 5 BALA)

4 : Staggered B MY (FrontISTR 137 — % X205 BALA)

5 : BENAERG EEK (FrontISTR 137 — ¥ %5 0> B 4h)

6 : BESER G A (FrontISTR 17 — % 2415 70 & B tA)

ISTEP = AT v 7
FEMTOIIN D Z 2 CHRE LI AT v 7 E TIRIE N %2 0505 115 E CHRIEREEKE
CCHREE, ZNLUBIIANRK N ZE0E E#HAT 5

WINDOW = >0 : &y ¢ RoBEE®OEZ R U CHE A

®) 2@ —cosZ), (: BAT v 7| N: BUHEDMAT OB AT » 7H)

217 B L
(247TH) COUPLING SURFACE_ID

A4 & 1 ) pa
SURFACE_ID C [ 7 v— 7%
it 1

!COUPLE , TYPE=1

SCOUPLE1

SCOUPLE2

(5)  IEIGENREAD (5-5)
JERBOS B RTINS B A - [EAE— FOfRE

INT A —K
L

21T HLLRE
(217H)  eigenlog_filename

A4 BN £
eigenlog_filename C E GBS DO v 77 7 A 4
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(317TH) start_mode, end_mode

A B A o
start._ mode I & A EMENT I T D8 EET— NG
end_mode I [E A EMENT I AT D EET— &R
e FH 451

'EIGENREAD

eigen_0.log

1,5

(6) IFLOAD (5-6)
JEWEOS BT P E O E R

INT A—XH
LOAD CASE = (ZEHoHEE:1, BHOfEE:2)

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

B4 B M %) w

NODE_ID I/C HEESEIIH SNV —T 4 EITEmH T NV — T4
DOF _id I HHEE S

Value R o EEAE

13 FH 451

'FLOAD, LOAD CASE=2
_PickedSet5, 2, 1.0
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746 YVIILN—HET—4

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

INT A —H
METHOD = fi#it (CG, BiCGSTAB, GMRES, GPBiCG, DIRECT, DIRECTmkl, MUMPS)
DIRECT : #filfigtr AN COEHE GERALERD 7x)
DIRECTmK] : #flfi##T I3 1F % Intel MKL I X 5 [E#:E (BFRLEED 7)
MUMPS : W H|EHE/ N> 77— MUMPS (2 & % E#:E
EHEAZBRIR L&, T2 TIXERIND,
1, 2 HHEMETIX, CG, DIRECT, MUMPS O A A%)
v /)VESEE, DIRECT, MUMPS O 4 %)
3 HHEHOKEEIX OpenMP (2 X 5 A Ly RIEFIHF]H AT HE
PRECOND = [SEEORTLEFE (1,2.3.5.10.11,12)
1,2: (Block) SSOR (B HHEHOA~SNLVT I T —F—F 1V 7 fx)
3 : (Block) Diagonal Scaling
5: ~ATF 7Yy RETLE Ny 7 — ML T X 5 AMG GRERRY)
10: Block ILU(0)
11: Block ILU(1)
12: Block ILU(2)
10,11,12 1% 3 B HERIE T O HF]H FIHE
OpenMP (Z L % A L v RiFF|FFE SSOR % 7213 Diagonal Scaling % #£4%
ITERLOG = KEEYAANA—HRBERELIOFE ( YES/NO ) (5744 bk : NO)
TIMELOG = YA A—stEEFHEAOOFE ( YES/NO ) (5741 : NO)
USEJAD = <=7 b4 —4Y) 7o (YES/NO ) (F7 4k : NO)
3 H [ C AR VEE IR O A %)
SCALING = 178lOxtfpn %z 1 L3220 =V 7O ( YES/NO ) (F7 +/v |k :NO)
3 H [ C AR VEE IR O A %)
DUMPTYPE = 47%|% 7K (NONE, MM, CSR, BSR) (FE(ZT Xy 7 H)
NONE : # > 7 L7\ (F7 41 1)
MM:~ KUy o7 2A~—70y MR
CSR : Compressed Sparse Row (CSR) %z
BSR : Blocked CSR =
DUMPEXIT = 13X 7T EEO 7077 58T ( YES/NO ) (5 7+ k : NO)
MPCMETHOD = ZR#REFORHEFE (1.2.3)
1: XI5k
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2: MPC-CG %
3: BHIBHENZEE (F7+4 1)
3 B H S T AR LM AR O A%
(EHEB L OREE (1, 2B8HE) TEFEICTFTALT o3k KEE (4, 6
HHE) T MPC-CG ENR SN D)
ESTCOND = SfhEdteE o GRUERRY)
FRESINTEKE L, BLO, ERK TR SR EHEE 2 i
0 DEEITHEE 21T 20

21T HLARE
(24T7H) NIER, iterPREmax, NREST, NCOLOR_IN
EHA BN o
NIER I KEES (7744 bk :100)
iterPREmax I Additive Schwarz ([Z X 2B OB K LE (T 74k : 1)
(HESEME I B RGEHE  ATLBRIC R A — U 7 2 WD 56 B KON
MPC % &ieE T VOFETIE 1. ZOMoIFIFHHE TiE 2)
NREST I 7 Va7 2EE (77 0 k1 10)
(fgit & LT GMRES Z@&IR L7 & DA AR))
NCOLOR_IN 1 YNTHT—F—=F Y T RBT L EECE (T 740k 10)
(OpenMP D A L v REMN 2 LLEDOEORH %)
(31T7H) RESID, SIGMA_DIAG, SIGMA

I A R g
RESID R THuvizE (5740 ME : 1.0e-8)
SIGMA_DIAG R ATALERAT B R RE I X A o 20T 253 (77 4V MA : 1.0)
SIGMA R KEEA (F 744 M 0.0)
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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7.47 KRR MLE (A[R1E) FlET—4%

(1)  IVISUAL (P1-0)
AL FEERRET D,
METHOD = PSR :H—7=AL &) 7
visual_start_step : AIALILERZ 40O DX A4 L AT v T HE S DORE (T 74/ 6 1)
visual_end_step : AIfALALERZ & T 354 A4 LA AT v TR SOIEE (F 7 4V TX70)
visual_interval_step : FIfULILERZAT S ¥ A AR T v TRIBORRE (F 74/ 8 @ 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 AN0NHY | 2 DT T pressure=1000.0 &
pressure=-1000.0, 2 DX FHOYIV O T z=-1.0 &£ z= 1.0 TH D,

7.4.1 surface_num @ % E i

Isurface (P1-2)
Y =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
liso_value = -1000.0
!display_method = 4
Ispecified_color = 0.67

'surface_style (P1-3)
P—=T 2 ADAZANVERET D,
1: SE5tim
2: Sl
3 ALE D 2 Wil
coef[1]x2 + coefl2]y2 + coef[3]z2 + coef[4]xy + coef[5]xz
+ coefl6lyz + coef[7]x + coef[8ly + coef[9]z + coef[10]=0

Yy -

Isurface_style=1 Isurface_style=2 Isurface_style=3

7.4.3 surface_style M E&E I
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(3) Idisplay_method (P1-4)
Fordrik (EREE - 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)

WHENO T~y T ~OXEEIEET D, LERYHESLTOHHERSIZARTZ DT 5, 2
I L0 FERT — & O &R node_label(:)<° nn_dof()IZ4RIN TV D,

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

lcolor_comp_name (GCF%1], EWEAE : #1D DEH)

5l :  !color_comp_name = pressure
B M ClX =DISPLASEMENT : f5$R 25417 — % DFEE
=STRAIN : 0T AT — X OfEiE
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=STRESS : 517 — X OfRE

{EEENT CIZ=TEMPERATURE : 5 RIEET — X DIEE
'color_comp ¥4k, HMSAE : 0)

WEE & O AIE 5 (0 LL o)

5] = lcolor_comp = 2
FERT — 2 FR O SHRE & 4 TT 0, R,
'color_subcomp (%%, AMGME : 1)

WELEN N PV EO XS MBEBHER LU EOR, £0OH B EERS

51| : lcolor_subcomp = 0

'color_comp_name=DISPLACEMENT &€ D545

1: Xy 2:0Y Al 3:Z gy
'color_comp_name=STRAIN {5 & DH&
1 ex 2ey 3 ez
4 exy 5 eyz 6 - ezx
'color_comp_name=STRESS {8 F D&
1:o0ox 2oy 3 oz
4 Xy 5 tyz 6 - tzx
'color_comp_name=TEMPERATURE &€ D&
1: R
REEFRATIZ IV TR 21X
Yy & AL [O3 7 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

=1 —]

7.4.5 color_comp, color_subcomp # & U color_comp_name M % E 45

152



(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 . IR DIGIRDFIR A X A IV EIEET D,
0: f®
10 FEHRA Y v a(FEEN 2T IIELE TETR)

20 JL—@hosL

3 =T 47

WELREIEZ 1 T — X S ' D)

40 B A v v a FEEN R ITIUEE THFR)

(7) deform_scale  (P1-14)
B KT DERDEMA T —VEIRET %,
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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-B0E-02

-BOE-02

-21E-02

7.4.8 deform_scale M & I
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(8) loutput_type (P1-19)
HH7 7 ANORERET D,  (BIEHE . AVS)
AVS : AVS i UCD 7 —% WikFEm LoH)
BMP : A A—vY7—% (BMP 74—~ v })
COMPLETE_AVS : AVS HH UCD 7 —#
COMPLETE_REORDER_AVS : AVS HH UCD 7 —# T Hii - EREZF 2T NEZ D
SEPARATE_COMPLETE_AVS : Z#IfElEk = & @ AVS f§ UCD 7 —#
COMPLETE_MICROAVS : AVS HUCD 75— % CWHEAZ A7 —TCHI1T5
BIN_COMPLETE_AVS : COMPLETE_AVS # A+ VU —EATHIT 5
FSTR_FEMAP_NEUTRAL: FEMAP H==—FJZ V771V

AL AL = =102|

TR > =
m e (N (T T e s )

~ kT Ut | 2]

F— 2R

 data
7 — AR
AN nt
[T il
AL 1 ooE|
[T v
B —RAIS ok

NS—7 I DIYE

NS—7uIDIEE.

WLz OET

IR [T DT -
I &

loutput_type = AVS loutput_type=BMP

7.4.9 output_type Ml

(9) IX_resolution ly resolution (P2-1 P2-2)
output_type=BMP D, fHEE ZFEET D,

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: RO E Z JEE THRET D,
AR&ME ©  x = (xmin + xmax)/2.0,

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

look_at_point: RO EEZIFET D,

(BWEAE . 7 — X OHL)

up_direction: Viewpoint, look_at_point & up_direction (ZCE 2 —7 L —AZIBET D,

default: 0.0 0.0 1.0

View coordinate frame:

JE look_at_point

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

y il : z axis X x axis

/ lookJat/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, Z i 75 & 3 WRITLOEATE H M DIEFHRNPERDILD,

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/RABAEFEET 5,

0: off 1: on (HWEfHE - 0)
!scale_marking_on: color mapping bar D A €U OF A IFET D

0: off 1: on (EWsfE . 0)
Inum_of_scales: AEYOEEIEET D, (HWEfE : 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, AL T 2 EEmMOWEEEEET 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. TOmMORETELEET D,

lsurface_num =2

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

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=0.835 & z=-0.35. O ONAfLERN S,
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8. A—¥Y—HIJ)IL—F>

2 —H—7 FrontISTR OfERERZ 7 0 7T I U I X VIERTH720D A X —7 = — A Z#Efkd
15, INHDOA X —T7 2 — AT, BRI T NV—F o~y X %E&T FORTRAN ¥ 7 /L —F
VT, AMNWEEDOFTIRE ZNODOEEDIZDDES L THDH, V—F OEEIT, 2—F—|Z
Ko TENLR TR B0,

FrontISTR IZUU F DO a2 —F S TN —F o f v —T 2 — A ZE L T 5,

8.1 A—Y—EBHMHOAN

Z— W —EEME AT AEE . K 100 D —HF —EZMBLERNE AR CTH S, MEHE
BOANNILLTFO LS, §lflT—2 77 A LNO 11T 10 8fE, K 10/TETANTFRETH 5,

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

8.2 HEBMEHBICEHSIY ITIL—F> (uyield.fo0)

FEAMER M~ R U 7 2B L OUS SO return mapping ZitE T 57200V 7 —F a4t L T
W5, =W —EREREREZFHT 256, £T A7 7 A4 VIZIPLASTIC, TYPE=USER % &%
E L TRBERMELESZ AT L RIZH 7 /v—F > uElastoPlasticMatrix 3 JX Y uBackwardEuler
PERT 2 ER D D,

(1) HWEEHERIE~ Y 7 2OFES T L —F

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

matl:  PPEHER A P D RS (Fk 100)

stress: 2nd Piola-Kirchhoff Ji 7]

istat: FEORIRIEO: REER ;18 BRIRLT2)

fstat: AREEL KL, fstat(D=01EOF Z, fstat(2:7)=back stress(FBH) & 7= 13 A HLHF)

D: M~ U 7 X
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(2) 71D Return mapping stHE YV 7 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 DB (B K 100)

stress: trial stress #iMEZ I 2 5E L1 5 #1172 2nd Piola-Kirchhoff i~ /)

istat: FEOCIRIEO: REER ;10 BIRLTD)

fstat: JIREEEEL.  fstat(D=YEVEOT A, fstat(2:7)=back stress(BB8) £ 72 128 A iF(LEF)

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

W FS KOV MER O BAPERIE~ U 7 AB L OISO EFHHEEZ T L0 T V—F %
LTV D, = —iMEE ISR AFIH T 556, £ AT T 7 A LIZIELASTIC,
TYPE=USER % 72 1%'HYPERELASTIC, TYPE=USER % /& L T ERMEIEEREZ A L, KIZ
7 L—F > uElasticMatrix 3 & O uElasticUpdate #EX 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: FPEHER & (7T A5 (K 100)

strain: Green-Lagrange U7 4

D: gk~ N U 7

(2) IDFEYFTNV—F

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

matl: FPEHER & RAFT B4 (K 100)

strain: Green-Lagrange U7

stress:  Jix /)
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8.4 A—Y—HBHMBEICEDHZIYITIL—F> (umat.f)
MEPE . R BRI S RIS O BRI DA A — T = — R AT S
(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) . stress(6)
REAL(KIND=kreal), INTENT(IN)  :: fstat(:)
REAL(KIND=kreal), INTENT(OUT) :: D(,)
REAL(KIND=kreal), optional I temperature
REAL(KIND=kreal), optional i dtime

mname: #£H4

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

stress: 2nd Piola-Kirchhoff & /7

fstat: JREEZEL

D: Rk

temperature: &

dtime: FERHE Sy

(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)  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 I temperature
real(KIND=kreal), optional :: dtime

mname: £ £H4

matl: FPEHER Z RAFT B4 (K 100)

ftn: R AELT > VL

strain: OV A

stress: 2nd Piola-Kirchhoff ji 7]
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fstat: IRAEL L
temperature: JEEE

dtime: FRFfE]HE 5y

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

=P —EFIBMEL LT 57— T = — A5 T 5,

=P —FEFIMEEZFHAT 5720, ETINMEL ERT 2720 O MG tULoad % E K
L. A7 7 A4 /VDIWULOAD Z#FIH L TEDEERLGHAT, TDHR, LTOA L Z—T =2 — A%
FIR LT, SR 2 kL AA Lo,

(1) AEBWEOFAIAST T IL—F
integer function ureadload( fname )
character(len=*), intent(in) : fname
fname: N7 7 A V4, TDT 7 AN D — W —ERINAEZ FEAIA L,

(2) S EZ2 R EN Y MV ~SHRA T 7 L—F

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

cstep: iR DOMEAT X T v 7K

factor: BLA T v 7 D1 EAREL

residual: &K~ 7 hv
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9. PIREREE

9.1 B#HMRETIVIZK DR

(1)  EEFRER

AIRFECEBNTE, FRHRZE 9.1.1 DI AY a3 BILIzbOEXM G L LT, MEESIFIZONT
WK 9. 1L 2 \ R TR ERMELZ T exA~exC O T HMFITONWTINTZITo 72, 728, exG 1E, exA &1
M ESIFIIFE T T, EHEI AN =2 A LI ORGEr — A Th 5,

F 9.1 1~%F 9. 1. T —APRiERE RER~T,

911 AHHEDA v anEF NEAKER)

A

»
»

o= * | 8EI
5= PL%/3El 9 Ak
() exA,G : £ fif & (b) exD : /)
JIdddeedbbidid >
5= pa’l’I3E
S =wL*/8EI w = 27 x1000
(c) exB : 47 Afi ff & (@ exE: =7
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5=(pg)xL"/8EI

(e) exC : {KFEMTH
Yo 7% . E=4000.0 kgf/mm?2
A7 Yok v =03
HEREE . 0=8.0102x1010 kgs?/mm* Wrilf ~IKE—A > b : 1=1.0/12.0mm*
HNEE © g =9800.0 mm/s?

>

AT =100 6 =aATL

(f) exF : B\fifE
X :L=10.0 mm
BriEifE 0 A= 1.0 mm?2

MREVZ IR R

a =1.0x10°

912 FRELREETIORIEH

% 9.1.1 exA: ETHEMEDRIIEER

ro— A THIE : 6 max=-1.000

4 EARA NASTRAN | ABAQUS | FrontISTR s

A231 40 -0.338 -0.371 -0.371 33 iR i /) R
A232 40 -0.942 -1.002 -1.002 105 iR - i /) R
A241 20 -0.720 -0.711 -0.711 33 iR i h ) R
A242 20 -0.910 -1.002 -1.002 85 iR, Yo b /) R
A341 240 -0.384 -0.384 -0.386 99 i A

A342 240 -0.990 -0.990 -0.999 525 i

A351 80 -0.353 -0.355 -0.351 99 i 5

A352 80 -0.993 -0.993 -0.992 381 i s

A361 40 -0.954 -0.985 -0.984 99 i 5

A362 40 -0.994 -0.993 -0.993 330 i

A731 40 -0.991 33 s E A

AT741 20 -0.996 33 s E A
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& 9.1.2 exB: EHMAEMEDRIIER

ro— A

THIME -

0 max=-3.750

74 ERA NASTRAN | ABAQUS | FrontISTR L
B231 40 -1.281 -1.403 -1.403 33 i et i )
B232 40 -3.579 -3.763 -3.763 105 i s,/ Y-t fis ) 1 RE
B241 20 -3.198 -2.680 -2.680 33 i et )
B242 20 -3.426 -3.765 -3.765 85 i -t his )
B341 240 -1.088 -1.449 -1.454 99 iR
B342 240 -3.704 -3.704 -3.748 525 fifi s
B351 80 -3.547 -1.338 -1.325 99 fii R
B352 80 -.3717 -3.716 -3.713 381 s
B361 40 -3.557 -3.691 -3.688 99 i 5
B362 40 -3.726 -3.717 -3.717 330 i s
B731 40 -3.722 33 Hi R E L
B741 20 -3.743 33 HiRE L
& 9.1.3 exC: FAEFREMBORIKER
o= A | PHME : 6 max=-2.944e-5
4 EARA NASTRAN | ABAQUS | FrontISTR s
C231 40 - -1.101e-5 -1.101e-5 33 Fi i bs ) R
C232 40 -2.951e-5 -2.951e-5 105 iR/ - i )
C241 20 -2.102e-5 -2.102e-5 33 Fil i bs ) R
C242 20 -2.953e-5 -2.953e-5 85 fifi s/ -t b ) A
C341 240 -1.136e-5 -1.140e-5 99 i
C342 240 -2.905e-5 -2.937e-5 525 i i
C351 80 -1.050e-5 | -1.039e-5 99 Fi 5
C352 80 -2.914e-5 -2.911e-5 381 i &
C361 40 -2.895e-5 -2.893e-5 99 i
C362 40 -2.915e-5 -2.915e-5 330 Hfi s
C731 40 -2.922e-5 33 HiRHHEE
C741 20 -2.938e-5 33 Hi B
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£ 9.1.4 exD: ENEIEDRIIFER

ro— A

THIME -

0 max= -2.944e-5

74 ERA NASTRAN | ABAQUS | FrontISTR L
D231 40 -1.101e-5 | -1.10le-5 |-1.10le-5 33 i et i )
D232 40 -2.805e-5 | -2.951e-5 | -2.951e-5 105 i s,/ Y-t fis ) 1 RE
D241 20 -2.508e-5 | -2.102e-5 |-2.102e-5 33 i et )
D242 20 -2.684e-5 | -2.953e-5 |-2.953e-5 85 i -t his )
D341 240 -1.172e-5 | -1.136e-5 | -1.140e-5 99 iR
D342 240 -2.906e-5 | -2.905e-5 |-2.937e-5 525 Hi
D351 80 -1.046e-5 | -1.050e-5 | -1.039e-5 99 iR
D352 80 -2.917e-5 | -2.914e-5 |-2.911e-5 381 s
D361 40 -2.800e-5 | -2.895e-5 | -2.893e-5 99 i 5
D362 40 -2.919e-5 | -2.915e-5 | -2.915e-5 330 i s
D731 40 -2.922e-5 33 Hi R E L
D741 20 -2.938e-5 33 HiRE L
F 9.15 exE:@DAMEORIER
ro— A FHME : 6 max= 2.635e-3
4 EARA NASTRAN | ABAQUS | FrontISTR s
E231 40 2.410e-3 2.616e-3 2.650e-3 33 Fi i bs ) R
E232 40 2.447e-3 2.627e-3 2.628e-3 105 iR/ - i )
E241 20 2.386e-3 2.622e-3 2.624e-3 33 Fil i bs ) R
E242 20 2.387e-3 2.627e-3 2.629¢-3 85 fifi s/ -t b ) A
E341 240 2.708e-3 2.579e-3 2.625e-3 99 Fi
E342 240 2.639e-3 2.614e-3 2.638e-3 525 i m:
E351 80 2.642e-3 2.598e-3 2.625e-3 99 Fi 5
E352 80 2.664e-3 2.617e-3 2.616e-3 381 i s
E361 40 2.611e-3 2.603e-3 2.603e-3 99 i 5
E362 40 2.623e-3 2.616e-3 2.616e-3 330 HiN
E731 40 2.619e-3 33 HiRHHEE
E741 20 2.622e-3 33 Hi B
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+ 9.1.6 exF: BEHFEMBOR

AEFE R

o= A | PHEME : 6 max= 1.000e-2
74 ERA NASTRAN | ABAQUS | FrontISTR L
F231 40 1.016e-2 | 1.007e-2 33 i et i )
F232 40 1.007e-2 | 1.007e-2 105 Fi s/ b )
F241 20 1.010e-2 | 1.010e-2 33 i et )
F242 20 1.006e-2 | 1.006e-2 85 i -t his )
F341 240 1.047e-2 1.083e-2 99 iR
F342 240 1.018e-2 | 1.022e-2 525 fii A
F351 80 1.031e-2 | 1.062e-2 99 fii R
F352 80 1.015e-2 | 1.017e-2 381 s
F361 40 1.026e-2 | 1.026e-2 99 ffi
F362 40 1.016e-2 | 1.016e-2 330 i

® 9.1.7 exG: ERZEDORIGER (EhrERE)
ro— A THIE : 6 max=-1.000
4 HARA NASTRAN |[ABAQUS | FrontISTR s
G231 40 -0.338 -0.371 -0.371 33 fii s b ) EE
G232 40 -0.942 -1.002 -1.002 105 &i s/ b ) &
G241 20 -0.720 -0.711 -0.711 33 Hi R e s/ M
G242 20 -0.910 -1.002 -1.002 85 Hfim, i his /) [
G341 240 -0.384 -0.384 -0.386 99 i
G342 240 -0.990 -0.990 -0.999 525 i
G351 80 -0.353 -0.355 -0.351 99 fi s
G352 80 -0.993 -0.993 -0.992 381 i
G361 40 -0.954 -0.985 -0.984 99 fi s
G362 40 -0.994 -0.993 -0.993 330 i
G731 40 -0.991 33 Hiis
G741 20 -0.996 33 i
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(2)  EERFLRRAEAT

(2-1)  exnll: BT FIEHIZMAT

RREE — 2 ex] OREEET MIMFET — X exA~G DETILELE—DHDTHS, K 9. 1. 3 ITHRIEET
NOBEERMER T, ZOFT M OW TR PRI FER IR 2 T T2, £z, BEERERE L 9.1.8 (T
ZNraN

FERIEFH B, BT ER 1. OP (S L C A EHE A0 0. 1P, 10 AT v 7 L5,

9.1.3 HEETI

& 9.1.8 exl: RiEHER (RREbLHERE)

sr—A4 (0.1 0.2 0.3 ]0.4 0.5 [0.6 [0.7 [0.8 [0.9 |1.0 |HYEME
1231 - - - - - - - - - - -
1232 - - - - - - - - - - -
1241 - - - - - - - - - - -
1242 - - - - - - - - - - -
1341 0.039 |0.077 [0.116 |0. 154 |0. 193 [0.232 |0.270 | 0. 309 |0.348 |0. 386 |0. 386
1342 0.099 |0.200 [0.300 |0.400 |0.499 [0.599 |0.698 |0.797 [0.896 |0.995 |0.999
1351 0.035 |0.070 [0.105 |0. 141 |0. 176 [0.211 |0.246 |0.281 [0.316 |0. 351 |0. 351
1352 0.099 [0.198 [0.298 |0.397 |0.496 |0.595 |0.693 |0.792 |0.890 [0.987 |0.992
1361 0.070 [0.139 [0.209 |0.278 |0.348 |0.417 |0. 487 |0.556 |0.625 [0.694 |0.984
1362 0.099 [0.197 [0.298 |0.397 |0.496 |0.595 |0.694 |0.793 |0.891 [0.988 [0.993
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(2-2)  exnl2: FHIEMEZSFEARAT

AMFER X National Agency for Finite Element Methods and Standards (U.K.): Test NL1
from NAFEMS 2% U &R HERIE F6 L OEBOBLR 2 R0 AN I AT MRAT 21T - 72,
9.1.4 \[ZfHTET V&2~

«— 1

~n

0.1.4 HBHEMENETIL

(1) MRRESAE -
MEF - Mises H¥EMER

fetELfR % E 250 GPa
KTV v 0.25

HIHABEAR S ) 5 MPa

TIE] 2N O N A 0.25X 104

G EAERE Hi 0 £721F 62.5GPa

(2) BEfsft

AT w71 HiA 2 & 3 ICHEI A u, = 0.2500031251 * 1074
A7 w72 0 HiK 2 L& 3ITHRHIZuy, = 0.25000937518 * 107*
AT w73 His 3 & 45 ZLuy, = 0.2500031251 « 107
AT w74 iR 3 L 4 ITHREIZNLu, = 0.25000937518 « 10~*
27 w75 ¢ HiK 2 & 3T A u, = —0.25000937518 * 107*
A7y 76 0 Him2 L 3T u, = —0.2500031251 * 107*
AT w77 0 iR 8 & 4TI Zuy = —0.25000937518 « 107
AT w78 HiA 3 & 4Tl Zuy, = —0.2500031251 « 107*

ZZTRLTWARWVWEIRIZT X TREmRIND,

171



ZOMBEOHRRIILLTOEBY THD

OF A (X104) FH24 18 S (MPa)
€x &y €, Hi =0 Hx =0 Hi =62.5 Hx =0
0.25 0 0 5.0 5.0
0.50 0 0 5.0 5.862
0.50 0.25 0 5.0 5.482
0.50 0.50 0 5.0 6.362
0.25 0.50 0 5.0 6.640
0 0.50 0 5.0 7.322
0 0.25 0 3.917 4.230
0 0 0 5.0 5.673

K LT, HEERIIUTO LB ThDH,

OPTH (X104) FE 24 5 71 (MPa)
€x &y € Hi =0 Hx =0 Hi =62.5 Hx =0
0.25 0 0 5.0(0.0%) 5.0(0.0%)
0.50 0 0 5.0(0.0%) 5.862(0.0%)
0.50 0.25 0 5.0(0.0%) 5.482(0.0%)
0.50 0.50 0 5.0(0.0%) 6.362(-0.05%)
0.25 0.50 0 5.0(0.0%) 6.640(-0.21%)
0 0.50 0 5.0(0.0%) 7.322(-0.34%)
0 0.25 0 3.824(-2.4%) 4.230(-2.70%)
0 0 0 5.0(0.0%) 5.673(-2.50%)
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(2-3)  BEfbAEAT(1)

AMFER X National Agency for Finite Element Methods and Standards (U.K.): #fil/X—F
TAMHE CGS-4 #5E L, BEBEOLVOAMRT X0 HMREKRELZ T AT 55D TH D,
9. 1.5 ITfMTET VAT,

Lt
I

] 1

6.

A
v

X 9.1.5 IEfMfEHTETIL

CORBEOHFY BEWVRMFITLUTO LB THD,
Fcosa — Gsina = =f.
FhEE EERR B E CIIEEER I3, = EAuTH D | 370 BEERE [ ClXf, = p(Geosa + Fsina) & 72 5,

FIERE R LTI L DHBUILL T D LB TH D,

n FIG b7 i FIG G5 R
0.0 0.1 0.1
0.1 0.202 0.202
0.2 0.306 0.306
0.3 0.412 0.412
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(2-4)  BERRRAT(2) ALY DR RE

ARRFECIL MR R & FAE & SRR i oD~ L Befid B 2 fig b L 7

MAED Y %Z R=8mm & L, BRKOY > 7R E KLORT Y oukbidZ <4 1100Mpa & 0.0 T
o, Flo, BEERIIMAFEO PR L /NS WEEEL, BEOXFMEL BB L T, Mo
oy D—FT MK fENT 21T - 7=,

@)

SOV VT

o O O O O O

@)

O Q @)

X 9.1.6 ~NLVIEfRERTET L

(1) $Efib O RRAERS H
PR AR T 2RI T LB TH 5,

__ [4FR
a= =
ZZ T, E*=E/2(1—p?) Thd, KFFETIIES] F=100 OKF, #-1% a=1.36 £ 72 5,

X 9.1.7 CIIEEMAOEMEI SN EZRL TS, ZOHES oM EsMEL T, RN ELN
Do
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X917 EMLAOFMmERANSTM

(2) FRE WIS T O FREERS R
BHRARCIL, BRI 2= 0782 (CHBVTRKEABIEI B € max = 0.30 | = Th 5. RitH%

BT tpax =142 725, ZHIZH LT, © pax = 15.6 DRFEFERNE LT,

X 9.1.8 HAWILTI0A (B KIE=15. 6)

175



(3) & # fEfE AT

RRFE — 2 ex]~K ORFEET UIMRFET — A exA~G DET VLA —DHDTHD, K 9. 1.9 ITHFE
T NVOBERE R T, ZOTT MW TIREA EART 2 i35, RODE AL 1 R~3 RIEAEE
T%, 7286, ex] TIRHREEY V=% exK TIREEIE/ N A=2EMTH2LOLT D, Fio, BEER R

F 9.1.9~% 9. 1. 12 1T/R 7,

9.19 #EETI

FFHRORBEAEITIRATRE S,

. :(1.875)2 [gEl
w1 . ! 272"2 [0

o _ (4694 |gEI
ok . ? 272"2 @

o _(7:855) [gEI
w3k . : 272«"2 @

FREEE T L DR PEAE X

| =10.mm

E = 4000.kgf / mm?

| =1./12.mm*

w =7.85x10 °kgf / mm?
g =9800.mm /sec?

Thb, > TIRETOEAMITKDO LI THD,
ni = 3.609e3

n2 = 2.262e4
ns3 = 6.335e4
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£ 919 ex): REATORIAFER (1 REHE)
ro— A | THIfE : n1=3.609e3 ”
4 RARA NASTRAN FrontISTR s
J231 40 5.861e3 5.861e3 33 i - i SIS
J232 40 3.596e3 3.593e3 105 i s,/ -1 his 7 R
J241 20 3.586e3 4.245e3 33 fii s/ bk ) &
J242 20 3.590e3 3.587e3 85 Hfi s/ i his 1) [ RE
J341 240 5.442e3 5.429e3 99 #fi s
J342 240 3.621e3 3.595e3 525 fii i
J351 80 3.695e3 4.298e3 99 i s
J352 80 3.610e3 3.609e3 381 i
J361 40 3.679e3 3.619e3 99 i s
J362 40 3.611e3 3.606e3 330 fi

£ 9.1.10 ex): REZTORIFER (2 xEE(E)
r—= 2 | THIME : n1=2.262e4 .
% HAH NASTRAN FrontISTR fi =
J231 40 3.350e4 3.351e4 33 Hii s/ s ) EE
J232 40 2.163e4 2.156e4 105 ik, Vb /) i
J241 20 2.149e4 2.516e4 33 il - i 7]
J242 20 2.149e4 2.143e4 85 Hfi s i his /) [
J341 240 3.145e4 3.138e4 99 iR
J342 240 2.171e4 2.155e4 525 i
J351 80 2.208e4 2.546e4 99 Hii A
J352 80 2.156e4 2.149e4 381 i A
J361 40 2.202e4 2.168e4 99 iR
J362 40 2.154e4 2.144e4 330 iR

B) SKEEFATHLIKE 2RBEREBSOT, RHO2ROMICIL, 3RO

LTWd,
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& 9.1.11 exK: EEZTCTORIHFER (1 XEEE)

ro— A | THIfE : n1=3.609e3 ”
4 RARA NASTRAN FrontISTR s
J231 40 5.861e3 5.861e3 33 HiR ot b /R
J232 40 3.596e3 3.593e3 105 i s,/ -1 his 7 R
J241 20 3.586e3 4.245e3 33 iR b S R
J242 20 3.590e3 3.587e3 85 fii i/ i bis 7 A
J341 240 5.442e3 5.429e3 99 Hii
J342 240 3.621e3 3.595e3 525 fi s
J351 80 3.695e3 4.298e3 99 i1,
J352 80 3.610e3 3.609e3 381 fi s
J361 40 3.679e3 3.619e3 99 i1,
J362 40 3.611e3 3.606e3 330 fHi 5
J731 40 3.606e3 33 Hiis
J741 20 3.594e3 33 i
£ 9112 exK: BEEEATORIFER (2 REHE)
bro— A | FHIE : n1=2.262e4 n
4 EAA NASTRAN FrontISTR s
J231 40 3.350e4 3.351e4 33 Hi R o i/
J232 40 2.163e4 2.156e4 105 i s/ F-1f fis ) [
J241 20 2.149e4 2.516e4 33 Hii s/ s ) EE
J242 20 2.149e4 2.143e4 85 Hfi /et his /) [
J341 240 3.145e4 3.138e4 99 i i
J342 240 2.171e4 2.155e4 525 i s
J351 80 2.208e4 2.546e4 99 1.5
J352 80 2.156e4 2.149e4 381 & x
J361 40 2.202e4 2.168e4 99 Fi s
J362 40 2.154e4 2.144e4 330 i
J731 40 - 2.156e4 33 i
J741 20 2.153e4 33 i s

H) ZRIEETIATIHEIRE 2QRDEREARDLDOT, RO 2EROMICIL, 3WOFFEEE

LTW5,
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(4)  BMCEMN

TE T BT O LB T 5% 9. 1. 10 1037, BRFET — A exM~exT OB DO FME4X 9. 1. 11
R, Ay a2 EE, exA ERIEOLOEFEHTH2EET 5,

# 9.1 13~% 9. 1. 20 (27 —ARNIHRGEER R CHLIE DM T —7 Ve T,

(b3
A B
- <
T,=0.0 A
4_
(W3
1) ETIL
2) A vang

AB fl& & : L=10.0m
WrimfE  : A=1.0mm?
BT O AR A

MR ) (W/mK) E (C)

50.0 0.
35.0 500.
20.0 1000.

9.1.10 TEEREEMTORISTH
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exM

exN

exO :

exP :

exQ :

exR

exS

exT

: BROEA B

s OBLE L R R

B B R R

43 AT B R R R

it B

D RS MR

D R R BT

D NEB S v TR

T,=0.0C

T,=0.0C

T,=0.0C

T,=0.0°C

T,=0.0C

T,=0.0°C

T,=0.0C

6m

(Y B
4=50.W/m-K Tx=500C
(8% B
4_
A=50.W/m-K i: Q=2500w
(572Y) B
‘_
4=50.W/m K i:
Q=2500w/m?2
(b4 B
‘_
4 =50.W/m-K ::
‘_

he =25.0w/m2-k

) gL..=600C

4_
2=50.W/m-K ::
‘_
hr=1.1164e-8w/m?2-k
L T,.=600°C
(Y B
A=50.W/m-K .
>
q=2500w/m3- k
(BrEY) B
Tg=500C
1m

ac=25.0w/m2-k
ar=29152e-8w/m2- k¢

X 9.1.11 RIS —RRIEHTEHE
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& 9.1.13 exM: EEMHBICL P EEHEDREFR

R BE | EHRS A B OFEEE (m)

XA | Ei R A ¥ 2.0 4.0 6.0 8.0 B i
M361A | 361 40,733 0.0 100. 200. 300. 400. 500.
M361B | 361 40,105 | 0.0 100. 200. 300. 400. 500.
M361C | 361 20,733 0.0 100. 200. 300. 400. 500.
M361D | 361 20,785 0.0 100. 200. 300. 400. 500.
M361E | 361 240,799 |0.0 100. 200. 300. 400. 500.
M361F | 361 24,525 | 0.0 100. 200. 300. 400. 500.
M361G | 361 80,799 |0.0 100. 200. 300. 400. 500.

& 9.1.14 exN: AEREMEORIER

R BE | EHRS AN S OHHE (m)

A7 | Ei K A i 2.0 4.0 6.0 8.0 B i
ABAQUS | 361 40,799 0.0 87.3 179.7 |278.2 |384.3 |500.
N231 231 40,33 0.0 87.2 179.5 |278.0 |384.1 |500.
N232 232 40,105 | 0.0 86.0 178.3 |276.8 |382.9 |500.
N241 241 20,733 0.0 87.3 179.7 |278.2 |384.3 |500.
N242 242 20,785 0.0 87.3 179.7 |278.2 |384.3 |500.
N341 341 240,799 |0.0 87.3 179.7 |278.2 |384.3 |500.
N342 342 24,525 |0.0 87.9 179.9 |278.0 |383.6 |500.
N351 351 80,799 |0.0 87.3 179.7 |278.2 |384.3 |500.
N352 352 80,7381 |0.0 87.3 179.7 |278.2 |384.3 |500.
N361 361 40,799 0.0 87.3 179.7 |278.2 |384.3 |500.
N362 362 40,7330 |0.0 87.3 179.7 |278.2 |384.3 |500.
N731 731 40,33 |0.0 87.3 179.7 |278.2 |384.3 |500.
N741 741 20,733 |0.0 87.3 179.7 |278.2 |384.3 |500.
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& 9.1.15 exO : EHRRKEBEDIRIEHER

R BE | EHRS A SEN S OREE (m)

XA | Ei R A ¥ 2.0 4.0 6.0 8.0 B i
ABAQUS | 361 40,799 0.0 103.2 |213.7 |333.3 |464.8 |612.6
0231 231 40,733 0.0 103.2 |213.7 |333.3 |464.8 |612.6
0232 232 40,105 | 0.0 103.2 |213.7 |333.3 |464.8 |612.6
0241 241 20,733 0.0 103.2 |213.7 |333.3 |464.8 |612.6
0242 242 20,785 0.0 103.2 |213.7 |333.4 |4652 |618.0
0341 341 240,799
0342 342 24,525 |0.0 104.4 |214.9 |334.7 |466.3 |614.6
0351 351 80,99
0352 352 80,7381 | 0.0 103.2 | 213.7 |333.3 |465.0 |624.2
0361 361 40,799 0.0 103.2 | 213.7 |333.3 |464.8 |612.6
0362 362 40,7330 | 0.0 103.2 | 213.7 |333.4 |465.5 |623.5
0731 731 40,33 0.0 103.2 | 213.7 |333.3 |464.8 |612.5
0741 741 20,733 0.0 103.2 |213.7 |333.3 |464.8 |612.6

#* 9.1.16 exP: NHHARKREEDORIHER

P HER | BERS A SEN S OHEE (m)

2 A7 | HimH A i 2.0 4.0 6.0 8.0 B i
ABAQUS | 361 40,799 0.0 103.2 |213.7 |333.3 |464.8 |612.6
P231 231 40,733 0.0 103.2 |213.7 |333.3 |464.8 |612.6
P232 232 40,105 | 0.0 103.2 | 213.7 |333.3 |464.8 |612.6
P241 241 20,733 |0.0 103.2 | 213.7 |333.3 |464.8 |612.6
P242 242 20,785 |0.0 103.2 | 213.7 |333.3 |464.8 |612.6
P341 341 240,799
P342 342 24,525 | 0.0 103.2 | 213.7 |333.3 |464.8 |612.6
P351 351 80,99
P352 352 80,7381 |0.0 103.2 |213.7 |333.3 |464.8 |612.6
P361 361 40,799 0.0 103.2 |213.7 |333.3 |464.8 |612.6
P362 362 40,7330 |0.0 103.2 |213.7 |333.4 |465.5 |612.6
P731 731 40,733 0.0 103.2 |213.7 |333.3 |464.8 |612.5
P741 741 20,733 0.0 103.2 |213.7 |333.3 |464.8 |612.6
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& 9.1.17 exQ: MBI EMBEDRIER

b2k HE | BEERKS A BN OFEEE (m)

H2 A7 | HiREK A i 2.0 4.0 6.0 8.0 B i
ABAQUS | 361 40,799 0.0 89.2 183.8 |284.8 [393.9 |513.2
Q231 231 40,733 0.0 89.2 183.8 |284.8 [393.9 |513.2
Q232 232 40,7105 0.0 89.2 183.8 |284.8 [393.9 |513.2
Q241 241 20,733 0.0 89.2 183.8 |284.8 [393.9 |513.2
Q242 242 20,785 0.0 89.2 183.8 |284.8 [393.9 |513.2
Q341 341 240,799
Q342 342 240,525 | 0.0 89.2 183.8 |284.8 |393.9 |513.2
Q351 351 80,799
Q352 352 80,7381 |0.0 89.2 183.8 |284.8 |393.9 |513.2
Q361 361 40,799 0.0 89.2 183.8 |284.8 |393.9 |513.2
Q362 362 40,7330 |0.0 89.2 183.8 |284.8 |393.9 |513.2
Q731 731 40,733 0.0 89.2 183.8 |284.8 |393.9 |513.2
Q741 741 20,733 0.0 89.2 183.8 |284.8 [393.9 |513.2

# 9.1.18 exR : EF = ERBORIER

R CENE S Y4 A S OHHE (m)

AT | HiREK A i 2.0 4.0 6.0 8.0 B i
ABAQUS | 361 40,799 0.0 89.5 184.4 |285.8 [395.3 |515.2
R231 231 40,733 0.0 89.5 184.4 |285.8 [395.3 |515.2
R232 232 40,105 0.0 89.5 184.4 |285.8 |395.3 |515.2
R241 241 20,733 0.0 89.5 184.4 |285.8 |395.3 |515.2
R242 242 20,785 0.0 89.5 184.4 |285.8 |395.3 |515.2
R341 341 240,799
R342 342 240,525 | 0.0 89.5 184.4 |285.8 |395.3 |515.2
R351 351 80,799
R352 352 80,7381 |0.0 89.5 184.4 |285.8 [395.3 |515.2
R361 361 40,799 0.0 89.5 184.4 |285.8 |395.3 |515.2
R362 362 40,7330 0.0 89.5 184.4 |285.8 |395.3 |515.2
R731 731 40,733 0.0 89.5 184.4 |285.8 |395.3 |515.2
R741 741 20,733 0.0 89.5 184.4 |285.8 |395.3 |515.2
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% 9.1.19

exS : RIERERMHBEDRHFR

b2k HE | BEERKS AN OFEEE (m)

H2A 7| HiREK A i 2.0 4.0 6.0 8.0 B i
ABAQUS | 361 40,799 0.0 103.2 | 213.7 |333.3 |464.8 |612.6
S231 231 40,733 0.0 103.2 | 213.7 |333.3 |464.8 |612.6
S232 232 40,7105 | 0.0 103.2 | 213.7 |333.3 |464.8 |612.6
S241 241 20,733 0.0 103.2 | 213.7 |333.3 |464.8 |612.6
5242 242 20,785 0.0 103.2 | 213.7 |333.3 |464.8 |612.6
S341 341 240,799
S342 342 24,525 |0.0 103.2 |213.7 |333.3 |464.8 |612.6
S351 351 80,799
S352 352 80,7381 | 0.0 103.2 |213.7 |333.3 |464.8 |612.6
S361 361 40,799 0.0 103.2 |213.7 |333.3 |464.8 |612.6
S362 362 40,7330 |0.0 103.2 |213.7 |333.3 |464.8 |612.6
S731 731 40,733 0.0 103.2 |213.7 |333.3 |464.8 |612.6
S741 741 20,733 0.0 103.2 |213.7 |333.3 |464.8 |612.6

*x 9.1.20 exT: RNERF v v TRIBEDRIFHER

R BE | EHRS AN S OHHE (m)

Z2A 7| HiREK A i 2.0 4.0 6.0 8.0 B i
ABAQUS | 361 40,799 0.0 88.6 182.4 |282.6 |387.7 |500.0
T231 231 40,733 0.0 88.6 182.4 |282.6 |387.7 |500.0
T232 232 40,105 | 0.0 88.6 182.4 |282.6 |387.7 |500.0
T241 241 20,733 0.0 88.6 182.4 |282.6 |387.7 |500.0
T242 242 20,785 0.0 88.6 182.4 |282.6 |387.7 |500.0
T341 341 240,799
T342 342 24,525 |0.0 88.6 182.4 |282.6 |387.7 |500.0
T351 351 80,799
T352 352 80,7381 |0.0 88.6 182.4 |282.6 |387.7 |500.0
T361 361 40,799 0.0 88.6 182.4 |282.6 |387.7 |500.0
T362 362 40,7330 | 0.0 88.6 182.4 |282.6 |387.7 |500.0
T731 731 40,733 0.0 88.6 182.4 |282.6 |387.7 |500.0
T741 741 20,733 0.0 88.6 182.4 |282.6 |387.7 |500.0
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(5)  BREBEN

exWV T (1) BEFIRRD [ 75 B R &5 GUIME BT 21T o7, X 9. 1. 12 IGEESRIE 2R 22T
[ — D Ay 2 ENTRE LT, ReRIHE 53 A3 RE e~ R T B MRGE LT, BT FEE LT, BRffE K
OGfEEO M FEEH AL, BELA71E 361 KO 342 2L, £ 9.1.22 KU 9. 1. 13~[X
9. 1. 15 |[ZHRFERE A<,

ult)
F(1)

fEMTE T IV

2.00E+00

1.50E+00

1.00E+00

5.00E-01

0.00E+00

0.00
-5.00E-01

f(kef)

—— step function

-03

-1.00E+00

-1.50E+00

—-2.00E+00

t(s)

471 F ORsZIE

IR R ZEAE D BRER

Flt)=Fol(t)
ZZ T,
Fo:BH~7 b

|(t)={0’ t<0

1, 0=t

cosh 4; + oS 4;
sinh 2;+sin ;

3 o 1_ !
u(t)= Fol 21 CoS it

2
E| 7 {COSh Ai—C0S i — (sinh Ai—sin gi)}
i=1 Ai

9.1.12 MEEEROBRIEH
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FRAESRAT

kX L 10.0 mm

W e a 1.0 mm

W T ey b 1.0 mm

fetEtR% E 4000.0 kegf /mm?2

NS ANG - ¢ v 0.3

B o 1.0E-09 kgfs2/mm3

B nE g 9800.0 mm/s?

477 Fo 1.0 kgf

R 6 Mk 1 REHE

4 THK 2 REFH

fiRt ik (EiaFS

Newmark- B {ED/XT A — % y 1/2

Newmark- f{ED/XT A —% 3 1/4

B 1

%73 7L

& 9.1.21 REBBAORIERYE (FE)
P HHR O %’ﬁ,ﬁ E% _— B i 4 4
AT # # At(s)

W361_cO_im_m2_t1 | 361 99 40 [E9AFS 1.0E-06
W361_cO_im_m2_t2 | 361 99 40 ST 1.0E-05
W361_cO_im_m2_t3 | 361 99 40 R fi ik 1.0E-04
W361_c0_ex_m2_t1 | 361 99 40 B it 125 1.0E-08
W361_c0_ex_m2_t2 | 361 99 40 B it 125 1.0E-07
W361_c0_ex_m2_t3 | 361 99 40 B it 125 1.0E-06
W342_c0_im_m2_t1 | 342 525 240 R fi ik 1.0E-06
W342_c0_im_m2_t2 | 342 525 240 R fi ik 1.0E-05
W342_cO_im_m2_t3 | 342 525 240 [E9AFS 1.0E-04
W342_c0_ex_m2_tl | 342 525 240 Bs e v 1.0E-08
W342_c0_ex_m2_t2 | 342 525 240 Bs e v 5.0E-08
W342_c0_ex_m2_t3 | 342 525 240 Bs e v 1.0E-07
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& 9122 exW: FRLZERRE LI-BRBBFTORIER

il t = 0.002()12 31T 5

z J7 2N uz(mm)
b= A% e H B 6 WiZE A

HAT 2 U .

A 7225 | FrontISTR

filk
W361_cO_im_m2_t1 | 361 99 40 R i vk 1.9753 1.9302
W361_cO_im_m2_t2 | 361 99 40 iR 1.9753 1.8686
W361_cO_im_m2_t3 | 361 99 40 iR 1.9753 0.3794
W361_cO_ex_m2_t1 | 361 99 40 fiEls | 1.9753 1.9302
W361_cO_ex_m2_t2 | 361 99 40 afiEls | 1.9753 1.9247
W361_cO_ex_m2_t3 | 361 99 40 B e 1.9753 FEHK
W342_cO_im_m2_t1 | 342 525 | 240 | [2fiEE 1.9753 1.9431
W342_c0_im_m2_t2 | 342 525 | 240 | [2fiEE 1.9753 1.8719
W342_c0_im_m2_t3 | 342 525 | 240 | [2fiEE 1.9753 0.3873
W342_c0_ex_m2_t1 | 342 525 | 240 | BfRiE 1.9753 1.9359
W342_c0_ex_m2_t2 | 342 525 | 240 | BGfRiE 1.9753 1.9358
W342_c0_ex_m2_t3 | 342 525 | 240 | BEfElE 1.9753 FEHK

(a) t=2.0E-03(s) (b) t=4.0E-03(s)

9.1.13 R3LLZDEMERUVHEAL NS (W361_c0_im_m2_t2)
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u(mm)

—— IRRAR(6IAE)
—— [&fi%k m2.t2
—— [RfRE m2_t1

;& m2 t3

o

0.0005

0.001 0.0015 0.002

0.0025 0.003
(s)

(a) FE#HE XA 7 361 : [afRis

u(mm)

—— HRAZ(6IRIZ)
—— [Bf#iE m2_t2
—— [5#RE m2_t1

—— m2 t3

0

0.0005 0.001 0.0015 0.002

0.0025 0.003
t(s)

(b) FHEX A 7 361 : BfRiE

9.1.14 MIRAZERL u, DEFZIE
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u(mm)

—— IRRAR(6IAE)
—— [&fi%k m2.t2
—— [RfRE m2_t1

;& m2 t3

o

0.0005

0.001 0.0015 0.002

0.0025 0.003
(s)

(a) FEHE XA 7 342 : [afRis

u(mm)

—— HRAR(6IAIZ)
—— [Bf#iE m2_t2
—*— [GfRE m2_t1

—— m2 t3

0

0.0005 0.001 0.0015 0.002

0.0025 0.003
(s)

(b) BEHEX A 7 342 : BfRIE

9.1.15 MIRMZERL u, DEFZIE
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(6) RBUREISERZT
AWGE TR D B2 IR BUS BT 247, IUH Y 7 & ABAQUS OfER &l % =
& THGEZAT o 72, T ET V. BGEERMFZ =T,

FREESAE -
e LR 2 E
NSV o v

bragicy 0
N g
7 EE Fo

fENTET V(4 IR 1 RE R (FEFEER 126, Hisik 55))

210000 N/mm?2
0.3
7.89E-09t/mm3
9800.0 mm/s2
1.0 N

Rayleigh 832D /X7 A —% Rm 0.0
Rayleigh J{3Z D /X7 2 —% Rk  7.2E-07

EAERIT D& O 5 IRE TOBAME & IIRADBEEEISE % RT,

E—F FrontISTR ABAQUS
1 14952 14952
2 15002 15003
3 84604 84539
4 84771 84697
5 127054 126852

8 ID=1D I8
1.00E-01 A
l\
E Looe02 { ——FISTR  Node=1
——ABAQUS Node=1
o] 20000 40000 Freq:::'z [Hz] 80000 100000 120000

9.1.16 k= D EARE D B K BIKRFE
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9.2 HHYMBITARETILHE

9.2.1 fBHFETIL

PRI 2 R R e LI EE T ARGERNEO —E 2 £ 9.2.1 (T, Fio, ETLOER (—
<) ZIK 9.2.1~[X 9.2.5 (I T, ok, BHEXA T 731 BLO 741 OFIEAFITT HITIE,
BIREREE Y AN —DNUETH D,

+ 921 HHHMBITAETTI/ILRIIHIE

=A% |EHREXAT (BREEET IV HimE | B HEEK
EX01A 342 aruy F(10 FHiR) 94,074 282,222
EX01B 342 aruy F(33 HHEiR) 331,142 (993,426
EX02 361 A xR = 37,386 (112,158
EX03 342 Z—E T L— R 10,095 [30,285
EX04 741 My = v 10,100 {60,600
EX05A 731 U A 7 Z A(coarce) |7,240 43,440
EX05B 731 7 A 77 A(midium) [48,803 (292,818
EX05C 731 U A 7 F A(fine) 100,602 (603,612

921 arow K (EX01A)
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42 (EX02)

RHEIOY

K 9.2.2

(EX03, EX06)

—EvTL—F

B 923 %
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, EX09)

JL (EX04

mix

=M
N
N
o

EX10A)

)
o
X
w
X
‘_7
™
AY
4
D
o
N
(@]
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9.2.2 fRITHER

9.2.2.1 fRITHERHI
fEATRE R OB Z X 9.2.6~X 9.2.9 27”7,

310

233

155

78

X 9.2.6 EXO01A fZ##EER (Mises oA EEME (10 15))

9.2.7 EXO2 it R (Mises it H & ZEMRE (100 1))
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9.2.8 EXO3 AR (EME(10 %))

1.08e+007 I

8.71e+006
6.55e+006
4.39e+006

2.23e+006

7.50e+004

9.2.9 EXO04 iR (£ME(100 1&))
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9.2.2.2 tREIIRE EX02 2 &k AR EREDRIIFE R

BEEGIE EX02 Kb E 7T ry 7 BTNV EREOET VEHWILHREH Y 7 F ABAQUS 12 X % f#
WrZ&4T -7, FrontISTR &SIy D KIE, H/MEZ g U2 /R4 X 9.2.10 1277, [ X
VISR IEIEFIC LS —H L TWDH Z &m0 b,

WA IS T3 AT~ DFEIR 3 BN D 58 2 A~ TR Rz ond, s &L RCB IS L 0TV, XY,
7 ZNENOE I 2 58I L, 2T 8 IR HEI Lz, K l 9.2.11 I BIREEA =¥, M 9.2.12
(IR — ik & 8 FEIk Ay BN & D MRATAE S OIS ) 3 A B R T,

—a— PSANmax
- & - PSANmin
—— ABAQUSmax
- -& - ABAQUSmMIin
S13 S22
S23 S33
S12

9.2.10 EX02IZHITHAAY 7 FEDIEIRRD D LELE

9.2.11 RCBi%IZ& % EX02 M 8 fAE N EIHER
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(a) E—HEIEETIL

(b) 8 SEEI D EIETIL

M 9.2.12 fEENEICKLDIEREAIHDIEE

X 9.2.12 KV, WHFOEWIAONT, BRIC—HLTWDLI ERNDMD,
Wiz, L7z HEC-MW Y W N— DR EIL L 2 FATR R 2 i L= fE R 2 % 9.2.2 1R, £
72, X 9.2.13 K £ CONKIBREZ T,
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% 9.2.2 HEC-MW Y JL/N—IZ & ZE{TRERE D L8}

VLN — EATHEH (s)
CGI 38.79
CGscale 52.75
BCGS 60.79
CGS8 6.65
10!
107!
-3
- 10
]
-
8 103
10°7
10-7

CII ICICI ECICI 3[][] 400 500 rSCICI T"CICI BCICI
Minter of 1terations

9.2.13 HEC-MW Y IJLIA—([Z & BDINEEED LB
(UNE$|ERE : 1.0x109)
9.2.2.3 HREIHIRE EXOL1A [T & BETERFR D L8R
FRAEGE EXO1A (v y ) 2/, fEikSHIC X 25 EEE OB #HEIZ OV TREE L 72, &
HIZiX Xeon 2.8GHz 24 / — R 7 T A Z#HEMEZ AW, FEREZK 9.2.14 127, FIXKEIYEE

R (R EIR L & e LTSS A T LB,
F7-. HERBOFHEREEICL2EZLR, Bia2E 9.2.3 1TR7,
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9.3 BEHEEMRITAEETIHIE

9.3.1 BHETIL

B AT 2 x5 & L2 e T VR

8 12 16
PE number

X 9.2.14 FEEDEICKHEEHR

HEBBOHE#ICE DR (1CPU)

(GHz) OS CPU Time(s) ( solver)

2.8 Linux 850 ( 817 )
0.866 Win2000 2008 (11980 )
0.760 WinXP 1096 ( 1070)

20  WinXP 802 (785 )
28 WinXP 738 (718 )
0.700 Win2000 2252  ( 2215)
24 WinXP 830 ( 804 )

FEFIEO —E A2 F 9.3. 11T, £, Zh b0 9 H, EX07

(F—rru—F) BLXOEX08 (X7 7)) OoFFARKAK 9.3.1, 9.3.2 IT/RT, TDIZ
MO ET WIRITIRFEN B DS — B3 2 WrE AT HBGEFE S F R TH Y . T TR LTH D,
B, BREA T T3 BIN 741 OFEEEITT DR, HIREEE Y VSR—PULETH D,
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* 931 EHEEMRITAETTIVRIIHIE

r— A% BRI RREEE 7 L i g L
EX06 342 H—t T L—FR 10,095 30,285
EX07 361 4—rru—4 127,440 382,320
EX08 342 ATY T 78,771 236,313
EX09 741 R 10,100 60,600
EX10A 731 A 7,240 43,440
(coarse)
EX10B 731 A G 48,803 292,818
(midium)

9.3.1 A#—E>Oo—4 (EX07)
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9.3.2 RF1>4 (EX08)
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9.3.2 MRITHER
REIE— NB L OBEAREEREZ UL TITRT,

(1) EX06 2—E>JL—F

3

(8 E—F 1 (1170kHz) () =— F 2 (3250kHz)

-I—Q-l-‘\

(¢) =— F 3 (4130kHz) (d &— K4 (4140kHz)

(e) T— K5 (8210kHz)

933 EX064—E JL—KIREE—FK
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(2) EX07 #—ErOo—4%

% ,\t\:\\:\f‘w‘s“%ﬂiﬂﬂ’;{: '

(¢) =— K 3 (1072Hz) (d =— F 4 (1093Hz)

(e) T—F 5 (1093Hz)

9.34 EX07T2—EvO—AiRHE—F
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(3) EX08RTFTYY

E£—K~3(908Hz)

RENEHE

E—F4(985Hz) E—F5(1810Hz)
FrontSTR NASTRAN
1 445Hz 445 Hz
2 446 Hz 446 Hz
3 908 Hz 908 Hz
4 985 Hz 986 Hz
5 1810 Hz 1810 Hz

9.35 EX08RTY UIIRHE—F
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(4) EX09 Mz

(a) =—F 1,2 (109Hz)

T -

() =— K 3,4 (570Hz)

() £— K5 (615Hz)

9.3.6 EX09AEY T LIREIE—F
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(5) EX10A A4 V455X

121

() F—F1 (101Hz) () £— F 2 (102Hz) (¢) £— F 3 (354Hz)

(d &=— F 4 (1335Hz) (e) T— K5 (1336Hz)

9.3.7 EX10A 74 V455 RIREE— K
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9.4 REHEMITARETIHIRE

9.4.1 fRFETIL

PIZMARST Clx, EEF L L LTHMFBBEHREERE R LT 5, ZOEEFMoONT,
Ay OHE R EZ 3RO REREERES 5, TO—HE® 941ITRT, i, TFL

OREK 9.4.1~X 9.4.4 127,

= 9.4.1 HCEMITAERETILRIIHIE

=A% BEIAT WEEET L Eil=e= H
EX21A 361 88,938 79,920
EX21B 361 i FH 75 K% R R L 2R 2R 309,941 289,800
EX21C 361 1,205,765 1,159,200
b 25 &
L
INA gy b BERA—F
oY
N HA
& _PWREF/ AT v
| *:_f;:’ —ﬂ.__ a_;{_ﬁni‘_-i{#lj\“?‘
e BROEME AR (PWR)

T4 o HET vy
TR 4
PSS
W7 1 >
pi%

IRNA Ay P FEA A

F 1 g:l*.
I i i 14
&R
FHi S =35

X 9.4.1 FERAFZARH@EEIESR

ZHEERL - B T (B P T 2ERt) 1998 4F
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Q=41kw

(& T1>)

[T e e e

(MRS

ATV RS
(BRI - S &
=)
ava LR
(FPHEFERIK)
(REFT1>)

A (T HRERIK)

v RO E

943 ETIHIRX

209

B@&O@I{D@q} q‘_;‘?(;; 945
il ufmm.a.e!m- 2
I = _—
4,073 - VP9 =
__ﬁ':ga%&&%.%,—. i g
e I Bl
4570 (% Y7 4 HHRITTTY [oFT B2 e
o0 i S | -
0 B —
405 567, 4,20 o ! -45 \“‘*w
3
o & %
1M E # 5 FEw (ton)
2| > 7 R~k s 7~ 14
3 [FF & & 3 75.2
4 | E iy A gk 7.1
5 | i BOEE A& 6.6
6 | % B K 51
7 mww» X
8|71 i) 7 pis =F 104.4
9 [H ﬁ 7 7
10 [ T 7 & ~ v ff]
11 [P~ il SR
12 | B & Br 2
12 |<_~ F _F =
4(F L > F
15| & &% @k
16 {F % & @ &
1ITIEE F 7 =4 »
18T & F 5 = % »
942 FRBXRBHBMEBTHIOTE

FrREME



100°C

AL A

50°C

944 ETILEREHELEAY I 15ER (EX21A)
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9.4.2 fRITHER

EMTHE OB 2K 9.4.5~X 9.4.7 |12~ 7,

EX21A EX21B

945 EENSHH

25781 458 84 #l 1653 %!

9.4.6 NEETIE
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Model-A -
A O EERLRE

BB (sec)

+E BRI (sec)

I84)

047 NHMEBIZCKSEERLE
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95 WELBNBETARETILHE

951 fBHFETIL

WIEENENT ClEX, FEET L ELT
9.5.1 [T THEMEBSh AR E 95, ZOEETNMITHONT, W ESM R OEEREO RS
47— A2kt L CHGEBEZ R ET 5, TDO—Ex# 9.5.112R7,

% 95.1 MREEBNBHTAEETTI/LRILHIE
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