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(C. BRIBEXE T 7 1)U [C:\DEXCS\easyIstrPython\easyIstr\easyistrEnv.bat | DNBEMHRL TH <,
RCEIBZAH MpythonGtkVtk ] AIEL S RESNTVIHERT 3, (\vF U TH)
RIEBZHISE. Gtk Vtk M1 Y X =—JILENTULS lpython3.exe] DIFFAIETRL TL\D,

———————————— ------- easyistrEnv.bat MAB ------------mmmmmm oo

X

C1C 150

%
D
)



https://pygobject.readthedocs.io/en/latest/getting_started.html
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set easylstrPath=%CD%

set HOME=C:\DEXCS

set easylstrUserPath=%HOME%\easyIstrUser
set binApp=%easylstrPath%\bin

rem python3.exe A() path & E&

rem GTK3, pyGObject, VIKMR1T VX +—JILENTUVIENRNE

rem set pythonGthtk C:\msys64-old\mingw64\bin

set pythonGtkVtk=%easyIstrPath%\..\Python-3.8.2_withGiVtk\bin #python DIRIBEE

rem path MERE
set PATH=%pythonGtkVtk%;%PATH%

set PYTHONPATH=%pythonGtkVtk%
set PYTHONPATH=%easyIstrPath%\bin;%easyIstrPath%\python;%PYTHONPATH%

E17(E. TC:\DEXCS\easyIstrPython\easyIstr\easyistr.bat] MET I 7 TILIENT, CNEEXTI D L.
EasyISTR NEEENT B,

2-3. EESE

FCEN(E. easylstr TAILIADUTNERT T 7 1 ILEEITT S & EasyISTRS MEET B,
Linux: easyistr
windows: easyistr.bat

EL. IS—HELELTESHLELVIREICHEB O THEE(E,
Linux: $easylstrUserPath/data (~/easylstrUser/data)
Windows: %easylstrUserPath%\data (C:\DEXCS\easyIstrUser\data)

Z A ILTBHIBRL T, BEREEHL THD, ENTEREULLVEEIE. easylstrUser T4 ILFZE T AL
SEYIBRL CEgL TH D,
CNSTAILVIARICE, EEDRHDFRET 7 TIVMRESNTE D, CORBRENLIBE(E. EE
UIEV\EBNMREH D, EasyISTRS (3, iéﬂ]ﬁ%(ggnbjj)bé"d}rrﬁrﬁﬁuﬁb FELLEVEEE. 7
TAIV~OEICEREUVBELT, 3T 3RICLTULS,

%ﬂ?%@ﬁbﬂu%ﬁﬁ\ﬁiiﬂb ETIVYRIZEIH (-db) ZEBMLT. T/NNYITE—RT
EasyISTRS Zi#28IL TH B, (TFEER)
Linux:
$ easyistr -db

windows:
> easyistr.bat -db

Z;‘/‘i‘y JE—RTEESTIB L. BHMILERRLCIS—XvE—IRHATNEINT, IS5—KHNENHE

o

2-4, AYRA—ILEROBE

Eﬁﬁﬂ%iﬂB\MmBWﬂI?¥9\7?4%?*-9?%5@@bt\@WEﬁDTUéoCﬂB@
7T7UT=23 U

linux $HOME/easyIstrUser/data/usingApp
windows %HOME%\easyIstrUser\data\usingApp

7;4»WTE%bZ\
CDBB PRAEZEYIZECT, CNEPTUT—YaVEEEIZENTES,
BUF AN E%%EGD SEABICED,

frontIstrFolder (&, FrontISTRim'r,/JZf~-—)bE§?lbe\%5folder%f?EiE?TESO EasyISTRS (&, #CENEFICZ
M folder (C path Z@ L TEEET B,

iz, COFRFEEICE. Manguage] NIBEEHMH D, COWAZE lEnglish] (CEETSHET. HERED
(CEETESD, (linux, windows &E)
SENOREEBAHTI BICIE. EasyISTRZERAU T, BB ERICERATINS.
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———————————————— USINGAPP DI B — - m = - oo o m
¥

# FTITIUT—T3avOEEBIVYRERE

¥

# linux B
linux
office loffice --calc

terminal gnome-terminal

fileManager nautilus --new-window

editor gedit --standalone

frontIstrFolder ~/FrontISTR/bin #FrontISTR A path
paraView /opt/paraviewopenfoam50/bin/paraview

REVOCAP revocap

gnuplot gnuplot

CAD runFreeCAD #CAD DIEENAA XD T~

mesher runSalome #mesher EEENRAD XD ') 7 I~

language  Japanese MEASEE (BAREE or HER)
# windows FB

#  path ME O CTLELMBEE(L, TIL/IX TR
# ZEHESU directory MIBAIE. ") THE
windows
office "C:\Program Files (x86)\LibreOffice 5\program\soffice.exe" -calc
terminal start cmd
fileManager explorer
editor "C:\DEXCS\TeraPad\TeraPad"
frontIstrFolder "C:\DEXCS\FrontISTRv5@0\bin #FrontISTR A path
paraView paraview
REVOCAP revocap

gnuplot "C:\Program Files (x86)\bConverged\gnuplot\bin\gnuplot.exe"
CAD C:\DEXCS\FreeCAD\bin\FreeCAD.exe
mesher "C:\DEXCS\PrePoMax@7\PrePoMax.exe"

language Japanese

B, CNSOREE. EasyISTREEE, XZ1—/A—T IIJ71)b] > TRERABOEE] . Tlzld.
W LA—DEE T AVES UV D U THAERREETE 3, (UTFTOBEEL CIEETES, )

BERBOEE T
usinglpp T 7 T LAB DIRE
HEWE
languange: Japanese ~
terminal: gnome-terminal iR
fileManager: nautilus --new-window file manager
editor: gedit --standalone text editor
frontIstrFolder: ~/FrontISTR_v53/bin FrontISTREfT 2 7 7 JLIRTFIEFR
paraView: paraview SRR
office: loffice --cale csvD 7 -1 ILIRER
REVOCAP: revocap
gnuplot: gnuplot HnERA
CAD:| freecad CAD model{ERYFH
mesher: runSalome mesh{ER%
FrEIL #EA

10
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3. BESE (RES5ROBHEMEERT)
EasyISTR5 (&, Salome & paraView &{# > TIMEI BFERIRICLTLBM, ch5(d, —OA—-TF
E{;&%@%%E}qg%ﬁé{’ﬁﬁif(gs ZERY S ECEFEELTUDDT, CC Tl EI(C EasyISTRS DIRESE

EasyISTRS MDIFETTEICBIL TS, F 5 RDOMAZEMEMER & Fl(C & > TEHRAT B,

HEAN(C(E, BEAELETADLT, REIC [BE] RIVEDUYDOUTHESESIAEELDTLD, <D
MEREL R VDOV v DG, ZDREANBHFHEIE D 7 1 ILED T 71 ILICEZTIAFINDIFEERL TL D,
3-1. workFolder DE&E

I BAICTBEHIL. CNHSEENITT D workFolder EIEET DL C BN SIHT B,

C CTClE. T~/work/cantilever] T # LA EFHIZICIER L. CC CTEATDEICT D,

Z D Tlcantilever] (&, folder OHT. COHICT 71 ILMEVIRENSIRH D,

EasyISTRS OEEE LD directoryTree D% folder Z#IRL T MNEIR dir Z4FZE folder (CERE ] R Y

ZD'J)wD LT, workFolder I~/work/cantilever | ZERXET B, S, workFolder & E&E LU ICERBE T,

Z D folder MDA, FrontISTREMUEBE L TLBUTDI DI 71 LEIE=LTL B,
(directoryTree @ folder BZES TILD V) w DTS EZD folder MK DT, BRIC folder EBIIMNATEE

FistrModel.cnt D 7 1)L
FistrModel.msh XwDa3T70)b (BR1I5DAVvI1T71I)
hecmw_ctrl.dat FEHIE D 7 1)L
EasyISTRS: newFolder_@ - O x
TPl tempTrIL @E WL AT
mode LA TR ,, " = r -
xL#—pi——‘:’r‘:ﬂ" L | o # m B O @3 m B d EH B A& &

edgeZin EBRE

E EasyISTRS for FrontISTR-5 (ver 3.26-210413)
Y& folder P DERHT

REEE
ree EasyJSTRS ver 3.26-210413
for FrontISTR-5
= FistrModel.msh
GhOUE fre {EZ M folder
GROUPHESR currDir: /home/caeuser/CAE/CAE-FrontISTR/work/newFolder 0
; R DELE
|z RE ot 2 7 -1 LD FIEAL
PIHRIE (FEREE) 2at7 7L FRATSmt I 71l
» BREH FistrModel_MUMPS. cnt jEiR>> | FistrModel master.cnt
"’E%mfomerszmﬁ 25w PRI FistrModel_master.cnt = = =
dirfBEHA EiRdirE fE¥Efolder ([C23E amtIFrILBEBRX
P T R T DFistriodel.cnt 7 7 7 JL
s v solver EEEHRATIRLETS
&l vtkMeshData pos
i vkTest
~ [iwork
b [EiwxGladeTest
[ WYOvO-RK
mFYFL—
EWTFRObwT
P ERFIAYE
e
mEOFv
E=1-Yyo folderB< tempfE < cnt,mshJ 7 1 LIS foldero U 7 B3

ESFAN--]

COBMECELD, UTOEEICEDS,

11
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EasyISTRS: cantilever - B x
7oL tempZFrIl @WE W AT
mode AR T § . _ } -
X el w L | o < m @3 O @3 BJIILOH B A M
el - rol
V] = 3
G cdgein LB Bl EasyISTRS for FrontISTR-5 (ver 3.26-218413)
{EE folder IR
Ea =
whisc ; EasyISTR5 ver 5.20-210413
= FrontISTR analysis for FrontISTR-5
= FistrModel.msh
GROUPYEAK FEfolder
GROUPHSR currDir: /home/caeuser/work/cantilever ]
e RITOESE
e S antZ 7 1 ILOIERL
PHAME (FEEE) FatT 7 EREI Bt T 77
3 FistrModel _MUMPS.cnt 3 i 3
e — ﬂ?f%# ! 3E|iR>> | FistrModel master.cnt
AT v TR FistrModel_master.cnt ~
dirFshiA EiRdir#E ¥ older (2R BEEE ity TILEERR
directory solution solver model : R DFistriodel.cnt= > 1)L
L b solver EEEHRATINALETS
sl vtkMeshData post
i vtkTest
=1 I
¥ cantilever
» @SovO—Rk
EFVIL—k
WTFRIRYS
VW RFEaI AR
e A
WEOFv
m=a1—Two
folderB3 < tempRE < cnt,mshZ 7 7 JLIREE folders U 77 BL3

ESPAN--]

JE—SNE3 DT 7AIbld, [~/easyIstrUser | TAILIRNICHB 37 DIT 71 ILETE—LTL B,
( I~/easylIsterUser] T #JLS (&, EasyISTRS DYIEIEENIFIC/ERIND, )
EUL. BEULR workFolder RIC3 DT 7 T ILBEFEL TLNE, T71ILDBEFTER(FLE0,

FTORBI(IC LT, HIfEIT 7 TILORBIFKESRLE > T B, &IHT 7 1 ILOOEHEMR
[FistrModel_master.cnt] 7 TJLC. CDT 77U [~/easylstrUser/datal T # JLIRIREFINT
LB, —® [FistrModel master.cnt] J 7 71U, HER/NROABSDHIET 7 1L THD. BEENTOMH
BT ORISEMSEN Cld. REBMOEBEENEZ LS, i L

Foh., CNOSBEREROFIE D 71 JL%& T I'~/easylstrUser/data] J# JLFRICBINBRITIER L TH<
CET, ZDI 71NV EHEAT 7 1ILE L THRET 3FENTE. REHEBEZRMSIENTES,

U EROHE D 71 IILET I IV EOFEIEI D 7 1 ILE UTHRET 5. UTIEL D,

EasyISTRS Z#EEI L IZERRET. ITOEED L D(C. FOHERUCHE DT 7 1LY X Ry O IR(CHRT
INTULBNT, RELEVHIEDT 7 7 ILEZERLUIZET. HER>] R YEDU YO LT, THHATS
cant TP )] TFEIERYOXCBEL., Tt TP rIVBTER | RIVED )OI B, COBRIET,
TIAIEDOHEREHT 71L& workFolder NG D 7 7T ILEBET D D 2H(CHE D,

COEIEELRERE (T 74Dt T71)b) (F BEINBDT, REID easyISTRS EEIFICE. €D
FEMREIND,

iH, Tent 7 1VEBZTHZ ) K5 Y ERUERIEE, toolBar O lent, dat 771 )L#HAL] 713V TE
TR

12
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EasyISTRS: cantilever _ o x|

7oL tempZFrIl @WE W AT

mode AR T . - - - — . .
e dmege xmue aer B d(E)8 A w

edgeFRin SERAE

El EasyISTRS for FrontISTR-5 (ver 3.26-210413)

{EE folder IR
HEEE
T
ki . EasyISTRS5 ver 5.15-210413
= FrontISTR analysis for FrontISTR-S
~ FistrModel.msh
e {E=MAfolder
GROUPHRSR currDir: /home/caeuser/work/cantilever
i BRITOEE
Z¥ HRE et 7 7 1 LOIHEE
YIHAME (FHERRE) 2atT 7 I FEHT Bt T 7 7L
3 FistrModel_MUMPS.cnt i 3
{EEBfolderDIBFREEY jgi?%# _ 3EiR>> | FistrModel master.cnt
AT v TR FistrModel_master.cnt =
dirBseA EiRdir#E E¥Efolder (CE BRI amtIrrILBETBER
directory * solution solver model b entier REEOFistriodel.cnt> 7 1)L
i TEST EEBFRITHARELT S
i vtkMeshData post
i vtkTest
~ [Ework
¥l cantilever
» [EwxGladeTest
» @FOvO-—R
EFrFL—k
EWFRObRwF
[N
WEFE
mEOFY
EW=a—-TJwo = .
= folderBE < tempi < cnt,mshZ 7 7 JLEREE folderZ U 7 B3

3-2, XwIa%#a (unvERX - fistER)
salome TYER LTz unv FETRD X W < 2% FrontISTR AAEXDIRSER (fistr X)) (C BT B,

salome CUAT DAY Y A &ERLTULD, CDOA YT IDERGTEE. 3-NBEESE,
EFIT A XE, 100 x 20 x 5 m THERLTWS,

XT3 X REBAM 2 PRI EICEDSKDIC, 2mTTF RS AV IZEERLTUL S,
Awv2adII—FE TROLSIC,

Node JJL— : fix. load EREEB & 7a1 EFIANER
Face J)L—7 : press FE7JENNNER
Volume 5 )L—7: plate EFILER

EER LTV S,

cnS5T)—F(F, EasyISTR ETRIEE, HIFR, ERIBFENTES G-15REER) B XAv2ad
HEBL T, BT I)L—T%& EasyISTR L CTIER T 3FETE 3,
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Hypotheses
Algorithms

* Baox_1
ﬂ Applied hypotheses
ﬁ Applied algorithms
Groups of Nodes

fix

+

COXvZa%k [./plate.unv] &L TworkFolder RICIRELTHET, COFEREFELIZUunv X v a1&E
FrontISTRBERD Rz B fistr ZRICERRT B, [plate.unv] T 71JUIF. EasyISTREDT Y ~—JU
folder AD unvFiles 7 A ILIRICH DN T, CNEIE—LTHESFETET S,

Aw D 1 BBDA(C. EasyISTRS MEXEIEH Tree £ [FistrModel.msh] Z#IRT B, (TREHR, )
%ﬁ%ﬁ%ﬁm Funv2fistr] MBIRSN TS EERRBOE. 28R...1 RSV Tplate.unv I 7
BE 9 Do
(D7 1IVEB) REVEDY wOUT, unv FEH\S fistr ERICEIRT B,
B EDBRET, 7 1IVEBRTERCEICE S,

EasyISTRS: cantilever - o x
TJrll tempTrIL BE WL AT
mode AR T ; ]
X b2 2@ e #AE@0 Gl 54 R A N
= P 3
G edgeRm BTG | EasyISTRS for FrontISTR-5 (ver 3.26-210413)
{EZ folderN DERHT
BEEH
e FODETY:
EEaca T
NOUPTER abaqus2fistr | plate.unv ] =M[... ] TP TILER
GROUPHREE
= RiTOES
£% HEMtE Sl
YIHRE (FEREE) e 2 "] . e
. b ARG e ; he tl
{EZ B folder DB EN e
GrmER | ERdirE e folder CHE i
irf s ire older{c SiE o e
BREZEL AW aAANE
a8 b solver medelSize(xyz): 108 20 5 meshZiiA
post
[ vtkMeshData nodes 1731 i NGRPOHIETE
& vtkTest elements type:341 5468
- BaES
Winork EGRP plate 540 X w1
SGRP press 128 S
b lmiwxGladeTest SGRP otherS 16
L. NGRP fix 40 meshEE L FE LTz,
4 _?’jJD I NGRP load 36 .
EFYFL— FistrModel.mshE{ER L & L1z,
RIS
b= >
ri:m = O0K(D)
- ETZ
mWEOFv
=2y folderBa< tenpBa< atmshT P TILEE | foldero U T IV

PN |

W, [DJ7)VEE] RSV ERO IREEREID EFIVITBE, BRAINREZ RS UITIRET,
AvD1BBIT D, COB. AvYI1REREL THENTT SRR T FER(CER,

Fle. T71IVRARLEED NREDX Y 1(CEMIS] EFTvIITdE. T71IVERE. Z0E

14
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LAYV 1ERAEDA Y Y A(CBITB3BNTE S, CDB. EHOEMERSEMEENTC, BREE
BUTERI 3BEICRIATE 3,

Xw 1B, EasyISTROX WY aRBARAIC. X v 1 OBERUTORKRICRTIINTU D,
modelSize(xyz): 100.0 20.0 5.0 EFILOKXKES

nodes 1731 B

elements type:341 5648 BRSNS 341 NEEK) EERHY
EGRP plate 5468 BRI IV— T plate DERE

SGRP otherS 1668 EJ JL— 7 otherS MEE

SGRP press 1286 EYIL— press DEZ

NGRP fix 40 BRI IL—7 fix DEIRE

NGRP load 36 Bim T )L— load DEIREL

XYy 1OBENS, EFILHXMN 100 x 20 x 5 THD. mBTERINTUVIENHD, DA,

1/1000 (CHEN\T BREN D B, )

%}JDQZT—Jbﬁé@Ej%EM(C(J\ TRIOKRICZT —ILEBERADERE 10.001] (CEHEL, [{EX

’Z_C%%J /‘_l'\g‘JED'J WOGTBETERTED, CDIRIEICELD. modelSize(xyz) DIBEMN 1/1000 DIEICIELE
TL\S,

TP tempTE I WE WL AT

mode EIAZR T = - b = r] i
Xt Lt |22 @ e ¥ E@ O @ B® 5240 B AW
palde o
Ll o b:
§s R L SHIE | EasyISTRS for FrontISTR-5 (ver 3.26-218413)
{EZ folder A DRI
—— S HAow iR
~ FrontISTR analysis Aw 1T
_ O um2fistr BEOR v Y2 (CENT 3 HEEERTS
GROUPYERK abaqus2fistr | plate.unv 2. .. T 7 ILE#R
GROUPSREE e T e
2 BT
e ki RIr—ILEE
HAE (WEBRRE) e =
, g [B.m ][n"%]
{EE A folder DB AFEED ﬁ;jl%ﬁ
GrEEA | ERrE fEEfolder R i
1r i3 s, 1r older{cg B—I}Fﬁg{b X“J'}_‘LW%‘:
_IES[ = b solver modelSize(xyz): 8.1 8.02 8.885 meshZhik
t
[ vikMeshData poS nodes 1731 o
i vtkTest elements type:341 5468 -
~ =t =1
Mk EGRP plate 5468 341 (BRED)
» [ mGladeTest SGRP other$ 1668 bean®: RS
r WYSvO-R NGRP fix 48 (pingE#)
e NGRP Load 36
e VE S g

WA

3-3. AwIaERORR

FHAATT XYW D 2 FAK(E, 3D viewer [CRIINTULD, <D viewer ZfED T, plate.unv X v T 1(TE
FIILTLVS nodeGroup, faceGroup, elementGroup MEERTE D,

group REIBFIERER T D543, REIEE Tree O [FistrModel.msh] > GROUP #REE | BIEIE R Y Do
CcOEMHEE(ICE. CC TEHRIHNTULIS NGRP(nodeGroup) . SGRP(surfaceGroup). EGRP(elementGroup)+&
MUILTP7YvIFENTHED, BIREEIELUIZV) group BZE BRI B L. viewer EICZDIZAMRKTRINSD,
BITFI(C, &R Dgroup DIZAEERLHZERL TULSD,
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edge®R [ EBAML

E EasyISTRS for FrontISTR-5 (ver 3.26-210413)
<nodeGroup I fix | DIZFIRESEDH
N ]2 o
Tree EERH node, surface, element GroupMiEEE
~ FrontISTR analysis group® RS
= FistrModel.msh NGRP, SGRP, EGRPOIFEgroupBEER, I VEIVWILTRET S,
GROUPYER, EGRPIC DL TIZ. Tmeshilfk RS > TEGRPEMZE A v I/ 1 EHIFRT 5.
: NGRP(node) SGRP(surface) EGRP(lement )
- BRiTiERE fix otherS plate
o RS load press
WHBE (VIHBEREE)
VEZ Afolder DIZFFEE) ' f?ﬁgﬁﬁ
)
dirF st di folder(CE
irf@stiA EiIRdirZ {E3Efolder (AT BRI
directory solution solver model » solver
| TEST
[ vikMeshData post
[ vtkTest grpEESE grpBHEIER meshlER
~ [Ework
G edue=m | EEAAE y y
<su rfaceGroup |' press | miﬁpﬁﬁ_ﬁwwu ! EasyISTRS for FrontISTR-5 (ver 3.26-210413)
TFEETOLOEr Py UVJHENT
Tree SERE node, surface, element GroupMiEEE
~ FrontISTR analysis group®#EE
~ FistrModel.msh NGRP, SGRP, EGRPODEZgroupB%ZEiR, MY VED U VI L TRET 3.
GROUPYERE EGRPIC DT, Tmesh#llER | 5 > TEGRPRDZE A v /1 EHIERT 3.
NGRP(node) SGRP(surface) EGRP(element)
. EiriElE fix other$ plate

£ e

WHAE (VIHRE)

» BREHS
{EZ B folderDIBFFEEN P —
drETR | ERdirs EEfolderlCRE ﬁ; i
directory solution solver model b solver
i TEST
i vtkMeshData post
[ vtkTest grpBEE grpRHlER meshHlIER
~ [work
. edue%-r T - o N
<e1ementGroup r plate ] @%FEE @@u E EasyISTRS for FrontISTR-5 (ver 3.26-210413)
TESTOLOET Y VIRERT
HERE node, surface, element GroupMiEEE
Tree
~ FrontISTR analysis group® RS
~ FistrModel.msh NGRP, SGRP, EGRPOIEgroupBZE EiR, RIVEI U w I LTRET 5.
GROUPYER, EGRPIC D TIZ. Tmesh¥lff RS >~ CERPEMEZL A v/ 1 EHIFRT 5.
NGRP(node) SGRP(surface) EGRP(element )
S BRT iSRS fix otherS plate
£ HEE load press
WHBE (VIHBEREE)
»
{EZ B folder DR EEN f?%jﬁﬁ
GrEEA | EIRAIrE (R folder(CEE ﬁéé o
directory solution solver model (W e
i TEST
[ vtkMeshData post
[ vtkTest grpRESE grpR&HIER meshiIER
~ [Ework

3-4. BROBERERTE

CC CHRMOBEERTET D, SMOd. BEEUEENET >Mm. CNICHET D,

REHEE. EasyISREE EDERTEIER Tree AN\S [EEFTDRELE | E@R@é

%%%‘EFD§55’U)X:J_D\5 MR EENT ) Z8IRL. [3|/E1 RIVEOUVO LT, B
ERTE o
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@ — 0O EasyISTR: cantilever

EasyISTR for FrontISTR (ver 2.13-150902)

BEEE R OB R
¥ FrontISTR analysis )D(! Y DLéF%( " _ERFT: o
FistrModel.msh o —1 7 X_J_P\]é
[ ST IR 2| |[mrssemey |
FREYMEE
= AEAZFZTI JEE T BTN
> ERET AN:FistrModel.msh
BSRRZE AR:FistrModel.cnt i
25w TR tHi:FistrModel.res ESERT
> solver — PG E AR
post aXAE
| BEE (EERT)
EE (EERT)

COBE (TREI RIVYDOU YD) (CXD, ent T 7 1 IVIMEES NN DEENEE L2 &I B,

3-5. MEMHEEORE

CTT. EFNOMEMIMEERES S,
CasyISTRBEDRERE Tree W05 THRIME] SBRT S, CNICE D, HHIHEOREEEICZ

o

FF. MRIBEMRIT D, T I A ILEDEEE(F. ~/easylstrUser/data/mat.csv]| T E EINTL B,
N, EasyISTR 1Y X b—)LEDOFCIEERIC. CDT A ILTARICHEI DB BMERE N, CNMRF T 7 )b
F@niﬂi((—tz{jt(A%o

HBEOMEIDB EERT BHBS(E. BHLIAIIIC, AU TIA—VYETesv I7MILEERLT, Ch
E@—;(_a:ﬂatgc%o COBEE. TE8R|...| RIVTHFEAT 5DBE}EE§*§O —EDB@%%EE‘E@“
. BEEARRZREINSDT, XE EasyISTR HEER CEZBE L DB RRIRIND,

MEIDB ZERE LIcigld. ET LIS EERET 3,
EDZEE. X w10 EGRP [CBET Bo SHDX v ARICId. EGRP & LT, plate ZEEHLTLS
MDT. CDplate ([cHBIEE ?5;3:&.73350

EasyISTR EIE L (C(3, BAED EGRP BDY X hARTENCLIB, S, lplate] [CHBERET SR,
plate’é%TRb_C DEIR>> | RO VEDU YO LT, MRIZEEET S group BI(CBENT B,
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BERE

¥ FrontISTR analysis PERERORE 2 'g w4 l\Jt
FistrModel.msh DB ERE F1#4 DB 3R
H¥EIDB (mat.csv) |/home/caeuser/easylstrlUser/data/mat.csv 2. ..
> HREMT & T
BRIk elbroy YIMEEE BE T Sgroup
AT v TR
> solver ERET S
post EGRP &% IR oJUwHoLT
EHAICBE
_<<E§'_
BE

g%})é(»% %1‘5' VEDU YD URENUTICED, CORET, REI RIVEDIUVILT, BET
celdiEd,

> B MIRE RE
BRI {L elGroupi YMEEE EHB T Saroup
* solver
post

Eif>

<ET

H
Filt

DI EDIRIET, EasyISTREENDREIER Tree DMERMIMED FI(C Mplate] KBTI NS,
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BEREE
¥ FrontISTR analysis
FistrModel.msh

BRI DES

ree (C
s plate AREHD

> EREMT
FMZE{L
25w TERAT
B solver

post

MRMEEDEE

MEDBEDERE

FA¥40E (mat.csv) |/home/caeuser/easylstrUser/data/mat.csv 2. ..

¥MHEE E&/T Sgroup
plate

SHFEIEE Tree IO Mplate | ZEIRL T, CHUSAHRIIMEE (MK DB RDMKIR) ERET B,

plate ZFRE, MRIBOFOVIFIIDIAZ1-NS5RET IMBBERIRT D, C T, [Steell

ZEFIRU T,

COROYTTIYXZ 1-HOMKIEER, BESNTL SR B EHBRAAT, TOMHBERTLT

Lo

@ — 0 EasyISTR: cantilever

BERE
¥ FrontISTR analysis
FistrModel.msh
FRETOER
¥ HEME

FRAZE{L
25w TR
# solver

post

Polyethylene
EasyISTR for FrontISTR (ver 2.13-15 Polystyrene

MEEEo| SUS34T

PR EDRE o
elGroup#:plate S qvar
»ma;[ = ]
S - SodiumChloride
EMEE
HMHEETIL ELASTIC E]
BREE/ 51T b
- Titanium
Tungsten
BE
Uranium
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TR Steel ZFREDBEMEIC/LD, COE. [REI RFVED I YOLT, MEBOEET B,
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{EZE folder A DERHT
HUEIRE MEMEDOEE
Tree
~ FrontISTR analysis elgroup :plate -
FistrModel.msh M MEE Steel [CBXESTNTUD
RRHTOER mﬁz[ Steel v] MIEEORE | 0B
FRIE T L) ELASTIC ~ UBtE(plastic)data
FERE (FEEE) BEREGF/ 5T = _
r R E{Lal
27w TERHR
EBEZ{L REDHE (shell)
yoirree RE: B IR R
post
BREIERDEE (beam)
ZS2FMGE  WEES MEZRE—AYE RUDEH
(1 area: Iyy: Jx:
vy: Izz:

MZZ

RELUTZ ISteel | DYIMEERE DK DIKEICTE D TLBDMME, MEIDBDRERNBICLD, CDEERERT
BlzHICE. TMHEDRER] R VED VY VI ITBIET, ZFEL TLBIMROYIHERRRIND DT,

Ef(a’f’.\%%fg%érﬂﬂDBFEKj M IE, libreOffice THEIDB A< DT, MOMRIZEBI, BIET 515
] o

3-6. FHRREDORE

BREMEE., plate BANHE (fix) ZEEE L. plate i (load) (CEIRMIE. plate EE (press) (CES
EMNITTHD,

3-6-1. EEEDHE

EEDBERRMEF. FHADEMNE 0] ZHEINE. BETETD, COR. REEHE Tree D MERRM ]
> [BOUNDARY (Zfi1) | &#iRY B, .
D%, HEIDNGRP fix BEIRL. [FEIR>>] RIVEOY WO LT, HET S group BIICEET B,
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@ - 0 EasyISTR: cantilever

EasyISTR for FrontISTR (ver 2.13-150982)
BERE . —
¥ FrontISTR analysis RIS
FistrModel.msh BOUNDARY
AR OES [K BET Sgroup
v HEYMEE
plate
v HAZM
CLOAD (=)
DLOAD (EE7T)
ok ()
GRAV (E7) <<EY
CENT (D)
fix EE’;“TE@“% roup RIICEENC H/cte, TRRE] RYVZEDUwHL T, BREIS %roup%’éﬁﬁmétféo
BESED L. FTRIOEKICEEIEHR Tree D I'BOUNDARY (Bf7) | OFIC Tfix] MBMENS, .
. BmUE Ffli ZHIFRT BEE(E,  [fix] ZBRLUT <RI RIVEIU VDL, [BREI RS
VED) VD IBETHIRIT ZENTE S,

@@ - 0 EasyISTR: cantilever

EasyISTR for FrontISTR (ver 2.13-150902)
BEEE EREMADRE
¥ FrontISTR analysis i
FistrModel.msh BOUNDARY
B (VS nodeGroup: ERET Sgroup
b S load fix
v BREM fix M Tree (S8

[v BOUNDARY (ZEfil)

fix

CLOAD (FIE)
DLOAD (EEF)
VLOAD (448571)
GRAV (EN)
CENT (D)
TEMPERATURE (GEE
SPRING (/iREFE
CONTACT ()

FLOAD (FEHREE)
VELOCITY (iEEE)
ACCELERATION (D3

INITIAL (#EREE
FIXTEMP (BEEE
CFLUX (SEhEAE

c D&, fixlc
EHETE D,

B

«<EY

D)wHOLTfix R
Tree (CBINIE NS

an

BE

2 BRFGESRTEITDHICICHED,
EIEHE Tree Pﬂc(JD_FF.fli )E;E?Rb\ BHAENEME 0] (CHEL.

M&E1 RIVEDUYIOLT, B
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@@ - 0 EasyISTR: cantilever

EasyISTR for FrontISTR (ver 2.13-150982)

BEEE
i e BOUNDARY (fisk - ZETMIR) DEE
FistrModel.msh group: fix
FRT O & x 0.0
b EEE &y [e.0
¥ ﬁﬂ%ﬁ @ z |B.@

¥ BOUNDARY (Z4iD)
CLOAD (fHE)
DLOAD (FEFD)
VLOAD ({&®571)

3-6-2. HIREEORE

HisafaiE($. NGRP load [CERET B,

REIEE Tree M MBFREMA] > CLOAD (HE) | &#E RIS, | B

(F:%%gﬂ%:t AIIE & ERRIC. NGRP load Zi#EIRL. [ZFBIR>>| RO VED I WO LT, HET S group I
BEG, TREl RIVEIU LT, load ERESES,

BESTEDE., HTFEBE Tree A TCLOAD (FAIE) | MOTFIC Moad] MNEMNETNSD,

CD%, HEEHETree D Moad| EFIRL T, Ty NI 3EFREOELE | & RIRE. FAMICEDN
IBHERRET B, SHIF, [HRLEZODEE] £BRL. 2ARIC [-100N] Z&E LTz,

HEER. [REIRIVEDOIYIOLT, BEEEHESTE S,

., Ty ~I3&EPREOEE] OABICDOVTIE, 3-6-5BEZESH,

@ - 0 EasyISTR: cantilever

EasyISTR for FrontISTR (ver 2.14-160104)

e : CLOAD (|RFPEE) MEE
¥ FrontISTR analysis
FistrModel.msh nodeGroup: Load
R OES w9 SEDEEOER
b EYINE @ HWRUEDOEE (ANEEZOTEMRICEY )
v HREMt =5 ILEE (AME/FARE EMRlcty k)
> BOUNDARY (ZEi) D ERRE—SLEE (SANBEELSEEMRICE Y )
¥ _CLOAD (f5iEE)
1bad x (0.0
} y |08.9
VLOAD ({£E57) z|/-108
GRAV ()

TEMPERATURE (&
SPRING (/iRER

3-6-3. HEEIDDOEE
EE/I(3. SGRP press (CERET B,
EXEIEHE Tree O TDLOAD (EH) | &BIRT B,

SXE T B group BD lpress] &FIRL, DEIR>> | RIVEDHU WO LT, BET B group AIICEENT B,
BEE., 18/E€I "I VEDIDUYOLT, REZEEESTE D,
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chicED, ZFEIEE Tree D DLOAD (E) 1 OTFIC lpress] HBINE NS,

SXEIEE Tree AM lpress] ZFRL T, ENDEEANT B, SO(d. 1000000Pa (1MPa) Z AN LT,
BEAN%. TREI RIVEDIVOLT, BEEEIED. (TRER)

@ — 0 EasyISTR: cantilever

EasyISTR for FrontISTR (ver 2.13-150902)

Ll DLOAD (EfFE) MEE
| GIEE) (DE
¥ FrontISTR analysis AL ARl i
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BT OESR EE71| 1000000
> RIS
v BRES i

> BOUNDARY (ZEfi)
» CLOAD (fEE)

v DLOAD (EE7D) |
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GRAV (EN)

3-6-4. ERFEOEMER
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T, EIRUTzgrou Luxméhtb\élﬂé‘r’&ﬁ@ 59D %
IEN loadmtﬁ%xﬁ%‘iﬁ BUTTRERICE S,
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@ — 0O EasyISTR: cantilever

EasyISTR for FrontISTR (ver 2.14-1608104)
BERE
¥ FrontISTR analysis [
FistrModel.msh nodeGroups: Load
RS v -9 3EPEECER
> HRIE ® MmUY OEE (ANEETOFEMRICEY )
v BREN D R—SIEE (ADE/MRS EHSCEY )
¥ BOUNDARY (ZEfi) O ERRb—SILEE (EAhREELBEEMAICEY )
fix
¥ CLOAD (f=rEE)

CLOAD (SEhiEEE) OEE

x 0.0

load ¥ 8.9
Load .
¥ DLOAD (EE77) | z |-100
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3-6-5. FNMARMEEERTETIHS

SES(CETHEERET BHEE, 3-6-2 BOSECRET BN, COFETE, SHACALE (SH
DRITIE, ZAMC -100 N) ARESNT LES, ZHIF. SBRO face AOEMCHRNBEANREIL
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SEOFITIE, TROBEIE ME97 ~—5UHE ] EBIRL, 2 5MA(C T-3600] £AHTBET Moad |
HCHZ(CH T BEPEE (S51H-3600) &RET BN TE B,
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Al -36000 ZATILTUVSD, COEIREL, 3-3180) TNGRP load 36 CHEERTE S,
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DG, 3-13IBE 28,
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FistrModel.msh
FRiTDER
> HRIEE
¥ R
» BOUNDARY (ZE{i)

¥ (LOAD (FEE)

> DLOAD (EE71)
VLOAD ({£RE1)
GRAV (E7)
CENT (GEL7D)
TEMPERATURE (3B
SPRING (/iREXE]

EasyISTR for FrontISTR (ver 2.14-168104)

CLOAD (SEFPEIEE) (DERE
nodeGroup#: Load
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@@ - 0 EasyISTR: cantilever
EasyISTR for FrontISTR (ver 2.13-150902)
BERE
GRAV (EN)
CENT (GEDD) Bsolver
TEMPERATURE (i8FE METHOD | CG 5 3
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SFILM (FMEESE)
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folderBA< FlliEfile#@EE || meshFileldSE R ED folder®2 U7 AL S

3-7-2. HNIREORE

SHEREOENEBERERT S, _ _
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EasyISTR5 for FrontISTR-5 (ver 3.10-200319)

{EZ folder I DERHT
HEEE
Tree
GRAV (E7)

CENT (GEiD7D)
TEMPERATURE (:ERE
SPRING (/iR

FILM (BMriE=)
SRADIATE (%&51)
25w TERIF
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~ solver
#@fzsolver
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HNER:
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1. 585 =577 : ISTRESS
1. B U F 4 :NSTRAIN
1.8 77 :REACTION
1. B U Fd:ESTRAIN
1. 85657 (ESTRESS
2.2 T JLO#R:ROT
2.% 1 JLFRME : SHELL _SURFACE
2. R EEFENQM: BEAM_NOM
3. D03EREE ACC
i TEMP
3R VEL
4. 8055 F U Fd+Scalar :PRINC
4. BN F U Fd#Vector :PRINCY
4. B =T 5 Scalar :PRINC_NS
4. B S5 DVector :PRINCY_N

[re]

HNEEORE

HETBIHNEE
1.2Z5{1i :DISP
1. B s=Mises|ii 77 :NMISES
1. B R H5 77 :NSTRESS
1. B Misesii 11 :EMISES

EiR>>
<EY

HAERERETEIR/IC. [REI RIVEIIVITS,

3-7-3. EtER®A

XERE Tree AD l'solver] &EFIRT B, log DHETIERFDREZMSEL C.
STERKRIE. WARNDHAOTHEE TS, COHADNS(E.
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EasyISTR5: cantilever - a %
TPl tempTrrIL WE AT
mode AR FET
Kt b b 2 R e EEE® B 4O
e W [ EasyISTRS for FrontISTR-5 (ver 3.20-200702)
{EZ folder I DERER
BEEmL solverMEHE
DLOAD (EFD) TH N DEHE
VLORD (#8577) TWHISET 3 cpuil: 4

GRAV (E71)
CENT (BiD7D)
TEMPERATURE (2=

SPRING (/iREZE | EiT ()L, WHMEBL)
CONTACT (2 iterationlogti/] (3 timelogiti] &R HIERE 1

N restartDslfE: || @ehsteph SEAIAT B
Z{T 7 7 1JLBAR: ~/FrontISTR_v58/bin
EFTIT 7 I ver: verd . 6L4BT (FrontISTR®version)
{EZH folder ISR S
il test
i vtkMeshData
b [EwindowsH B
- [Ework .

-
b [ test 0.0000000 1.0000000
WYHvO—R
W7 —

P ETRORWT ### summary of linear solver
yEREIXYR folde 208 iterations

set-up time d

solver time H

solver/comm time :

solver/matvec

solver/precond 6.

solverf1 i : 6.3105 04
work ratio : .733057E+0

Start visualize PSF 1 at timestep 1
### FSTR_SOLVE_NLGEOM FINISHED!

caeuser@caeuser-virtual-machine:-/work/cantilevers I

3-7-4. verd.6 E> CEIEREA

HIEDETEIE. FrontISTR ver 5.0 E@ > CEEICHE D, CDETEICHED FrontISTRIF, 2.4IETHRELR
gsin%/App J7T1ILCEEL TULS FrontISTRICHE D, _
X LT FrontISTR D version Mverd.6 DIHE(L, SIEBROEN T4 —V v ERRLDOTULBDT, &t
BITEZIN, BRERDCENTELLLLOTLE S, DA, verd.6 TEHET BIHFEL. TDOES
FBEEZEIBINEND D,

verd,6 TEHEI BB, TF, usingApp DAB%Z verd.6 D FrontISTRI(CEET B,

COEF, BEED. MEFRE, BRKMIEREL. BRI BRIC, verd 6 EESEENSED
checkBox ZEF T w0935, (TRIER)

COF T w3, usinghpp THESN CLIS FrontISTRO version E EHE B BHNRE,

(PRI TETI771IVIBAR] & TETI7 1)L ver] BREBLU TLBIENRE)

CnE. HEIRIVEDUYDO L THEESTES,
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EasyISTR5: cantilever S
J7TIL temp2Zr-TIL W|E ~ILT

l-i ° .I.‘ iﬁ'.:ii "T: '% f it

E;l EasyISTRS for FrontISTR-5 (ver 3.20-200702)

{EZ folderPA ) BE4R
HERE solverDEEE
~ FrontISTR analysis WHAIBDEE
FistrModel.msh WHIHET B cpui: 4
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» FRYME(E
FHRE (FIHREE)
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EasyISTR5: cantilever s X
ITJ7Ib tempI7)l WE ~ILT

e GEEr =4

E EasyISTRS for FrontISTR-5 (ver 3.20-200702)

{EZ folderX MEEHT
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3-9. WIETSE

MEWIHECRARREDRELE . solver TEES B IRMREE TE. L. VU TIIBEERUITE
T, TNLEAIHIBREE DR (T8,

EasyISTR EC(d, FXEIEH Tree AD [solver | LIFTUWFINIBGE DUNIEE T35 C L(CE B,

CCTl3. EETE®BALIEY Y TILAIERRZLFTIETIT O TH B,

3-9-1. WHNERE. EHEBRK
EasyISTR MEEIEE Tree AD [solver] Z#EIR L. COEMHELTHIEDEREZTT D,

WHBRIRZEITDS/ZIC, FTVORVOX TWIEHEITD| (CFT VDT B, )
CDBRFRT, WHMIET Bz ICMBILHIE D 7 1L Thecmw_part_ctrl.dat] Z#ESR L. workFolder RI(C
BELEVBEE. . o
[hecmw_part_ctrl.dat] N\ O P v IFIT 71 ILAGNEL ZDT 71 ILETICRY
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E EasyISTR5 for FrontISTR-5 (ver 3.20-200702)
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(AEF)

stepiinZ®m
(plotStepMonitor)

3-9-2. WAEHEREROEHRIL

WHEERERSE. cpu BICHHU THRRMRFSN VB VIKO XML T2 —VY v b (vtu T 7-1)b) (&,
DL TVNSET 5 ZEZDE F paraView THIHAT C EMNTE, RIRTEBEMNTE S,
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EA UCIER%E legacyFormat T vtk Z#20L. [ParaView #&)1 T legacyFormat @ vtk EHRHALHENRS

o

3-10. EasyISTROXZa—/A\—, W—JLIA\—DEME
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%wggyfgau WY BET, EasyISTR DIRENRD tempFolder (easylstrUser/data/temp) %EREI<ZE
NTE D,
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EasyISTRAMEE L TLIB DI, tempFolder AN T 7 T ILEMREL TL\ S, D folder ADHIEH T 7 1)L &
Av2a1T71ILE, WELPIVRICT 7 TILABAABICEBINTUSNDT., SHERHRT 31B5(3.
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2 # Control File for FrontISTR i

3 # generated by REVOCAP at 2015.04.03 @9:42:11 #
A HRGUBHBUAREHBABH SR UHH S UBH S RABRERGBRE S IHE S R H
5 IVERSION

6 3

T HRSRAERSRAAR R RAH RS Y

8 # Analysis Control #

9 HESHAHEAHAAE RS RAH RS Y

1@ 'WRITE,VISUAL

11 'WRITE,RESULT
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15 # SOLVER CONTROL #

16 #tsaaaan s

17 'RESTART, FREQUENCY=1

18 !SOLVER, METHOD=CG, PRECOND=1,ITERLOG=NO,TIMELOG=YES

19 20008, 2

Fle. BEIT 7 1ILEX Y23 T71ILICDOVTIE, WMEADIRDI 7 T1ILTHBC EISTET B,

T7 1T IEMRBAHIC. FET 7 7ILICDVT(E, ENMREORENEEBINTSD, Xva
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T Bl

BEAEE. BIBRLIZVWABREF IO L. THIBRI RIVED Y VDI BETHIRTE S,
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CORIIZE(C, ent, dat TP A IETTFILEDREICRIET. TS—HBHET B,

CDEMEIL. EasyISTRYIFIR—ID Ment T 71 ILBTRX | R Y ERIUERIEICHE S,

3-10-10. TCADi2Eh| N5V DEME

E¥E folder EAL Y LT LD RVICEREL T, (ADEREENT D, (ADDEBEIT V> R, usingApp 7 77
IVTHRESTNEARBICE S,

3-10-11. Tmesher i2Eh] RS >V OEHE

{EZE folder EANL Y LT+ LD RUICEREL T, mesher Z#SENT B, mesher DEBEN IV >~ K(F. usingApp
TJ7TILTCERESNEARBICHESD,

mesher (CDWT(F, linux (& Salome, windows (& PrePoMax Z iR T S,

Salome DAMBOMICA VI I XEBETETBINT, BEBEODOX Y aMERTE SN AN BB O\
windows TlE, 1Y X ;—JLAEL LD T, windows ETET VX =LA S PrePoMax EHE L TUL\ B,

PrePoMax TXA w2 1 Z{ER Y BIFE(E. CAD THER L 12 €T L% STLIETN CH/I9 B, PrePoMax T STL & 5
HiAH. X v 1EL/ER (netgen) L. BRE|GERTE T DEE group, ﬁ}group\ Bis group Z/ER L T,
Calculix @ inp FEN T export 93, CMNlc KD, EasyISTR MK X SIRREICE B,
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3-11. J7IVEBICDVNT

Ea%yISTR'C“(EL Salome, FrontISTR, paraViewLENT FUT— a3 URRZ BKRICT 7 1 ILEBRETDOT
LD

3-11-1. unv2fistr 4 (unv ERD AW 1% FrontISTR FICZE#R)

Salome MIEEFH Uz unv FERD X W< 1T 7 1 JL% FrontISTR kX B fistr EICEIRT B,
CDREF, EasyISTRET. MTFOIOVYREETLT, ZRLTWLS,

$ unv2fistr.py plate.unv

unv FERDO X W2 a2 T 71

CHDIAVYRERERITIDE, fistrFERD Mplate.msh] T 7 1ILINTEHMD, CNEIE— L TREN
(C TFistrModel.msh] 7 7 TIL&EV{EDTUL\D,

unv2fistr.py AV Y RORERDEMEE, unv FETN - abaqus T, > fistr el TEBEL TU,

B/ (E. unv > abaqus FERICEHBET D lunv2abaqus.py] M CAELinux H\SIBEEINTULZA. CNEZD
FEEO>TULEE. UH U, BEREEALNDA. unv > fistr ERICEEZEET S Tunv2fistrEx.pyl &
ER L. CNEMBD>TUL S,

unv2fistrEx.py (. UTOERS 1 TOERICHGETETL S,

BRI unv FrontISTR wZ
POEfR 1R22% 111, 118 341, 342 solid
INER O 10R2R 115. 116 361, 362 T
HER 1R2R 112, 113 351, 352 0
=Aaf 1.R2RX 41, 42 731, 761, 732 shell
UAEfE 1% 44 741, 781 T
beam 1R 11 611. 641 beam

=N

unv FERND 41, 42, 4413, Y TILELTEBRINS,
Fiz. solid BEZHIC 11, 41~ DEZASEIND L. BEIMNIC 3BHED bean, ¥ T JLICEBEI N,
EQUATIONZEEEZ L T, 3BHE > 1)U, 3BHE beam A solid (CEHEIND,

3-11-2. abaqus2fistr Z#2 (abaqus A inp 7 7 ¥ JL% FrontISTR A (cZiR)

C DZEEAS, Abaqus ¥° PrePoMax MIEEH U /e inp 7 7 1 JL%Z FrontISTRFEINICEIRT B,

F /2. EasyISTR5-3.10 BIFI(F. HU BRICEBMNDES group = elset CEFR LT inp T 7 7T ILDIFEH. €D
REDFIIEMTELN DR, (BRgroupZ LEZT L TVKEBRDOA, inp T 7 TILDOEFK group £ (IR
£ B3R group MR EMR > TLIZ, )

LH\U. EasyISTR5-3.20 H\5 (&, }E 771 JLUND*Element TEHERLCER group. *Elset TERLUICER
group ZZDE X FrontISTRIERNEIWTE SHRICIEIELTUL B,

abaqus2fistr ZHa(E. X wZ 1EDOZEHR (abaqus2fistr.py) CIBHRFEHEBDZEILE
(abaqusinp2fistrent.py) (DN TUL B,

XwZ1EOERE, UTOIVIYREETLT, XvIa1BBLTUS,
B3, FistrModel.msh 7 7 TILAATESHHRD., COT 71U FrontISTRAAD X w1 T 71 ILICHE D,

$ abaqus2fistr.py plate.inp

ZINRD inp T 7 1)U
COEBD/Z DAV 191 TE. UTFICERENS,
BRI abaqus FrontISTR =5
PUEE 1R 2K C3D4, C3D10 341, 342 solid
INER 12R2R C3D8. (3D8R. (C3D20, C3D20R 361. 362 1
HEE 1XR2XR (3D6, C3D15 351, 352 T
=/ 1R2RX STRI35, S3. S6 731, 761, 732 shell
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mAaf 1x S4R5 741, 781 0
beam 1R B31 611. 641 beam
LEBM abaqus X w1 EBHET B(CHzD. FEZROHIS No B abaqus & FrontISTREAT. UTDORRICE

EOTLVBHAMFELTUBDT, CNEEBELRZETERELTLS,

< Abaqus > <FrontISTR>
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Ffe, COX W aBHACEAL TIE, abaqus B inp 7 7 T JLHSELT D keyword Z 2R L T. FrontISTR A
%Qﬂs%%%%;bé{’ﬁﬁﬁbtb\éo inp 7 7 TJLD keyword (&, AXZF(CEHE, BRI DDT. I\NXENRE
+ ENAN

Abaqus FrontISTR
*NODE INODE
*ELEMENT
TYPE=(solid EX) TELEMENT #solid BRMIFE. ELEMENT & U TS
TYPE=(ZXEEXR) 1SGROUP IREEZERDBES, !SGROUP & L CTHUS
ELSET EGRP HELSET (&, ZDEFEGRP (BXRTIL—7) THIS
*NSET INGROUP
*ESET 'EGROUP
*SURFACE
TYPE=NODE INGROUP
TYPE=ELEMENT 1SGROUP

W AREERUEE. inp D7 TILVADBARGEME L. —EHERRE(C DU T FrontISTR (S ZEiR
T. &R % FistModel.cnt 7 71 JUICEBEL TL\B,

REHEOZRFE, UTOOAVYREEITLTULS,
$ abaqusinp2fistrcnt.py plate.inp

X
L
15

ZTENRD T 7 1)U

ngﬁgmﬁgwtl5\uTmewdEN%Ebtméo(%ﬁﬁ%bﬁﬂ%ﬂﬁﬁ\gﬁwﬂﬁw
=) E0\

F7T. keyword DIRIFRRE T IL—FRTIILL, Hig No PERNo TEEEEL TLBHBEIE. 5D
BR No [CHIG U BRI IL—TPERT I — TR L LT, BBLTWVS,

Abaqus FrontISTR BRIENR
*BOUNDARY IBOUNDARY. !FIXTEMP ggﬁg
*CLOAD ICLOAD =
*DLOAD IDLOAD B3R

P1~P6 P1~P6

GRAV GRAV

CENTRIF CENT
*SPRING ISPRING JEf=)
*INITIAL CONDITIONS IINITIAL CONDITION B
*TEMPERATURE I TEMPERATURE Bis
*CFLUX ICFLUX J:0)=1

COEBREZHEOELEF. 2 TEMRBULRTIFEOVMR, calculix @ MCalculiX CrunchiX USER'S MANUAL J
FDFIRE 5. Simple exampleggroblemj [CIBNTULS inp 7 71JU (beamf.inp, beamf2.inp, beamp.inp,
rotor.inp) (. Xw a1, BRFEGCEERITETTLS,

BIFCEBRFIERLTHDM. D inp T 71JUIE. calculix/test T A ILIRICINSHSNTUD inp T 7
TILERWVWTULS,
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< 1npi7 -7)L :beam10p.inp >

*NSET,NSET-FIX
1,4,2,6,5,8,3,9,7
*NSET,NSET=LOAD

<msh 7 7rIL>EE UIBREG

I
# Boundary Condition #

HERHRRRRRRRRRR SRR RS

10,15,12,13,14,18,11,17,16 " IBOUNDARY
*BOUNDARY W node_1, 1, 2, 0.0
11,2 . IBOUNDARY

3,1,1 ‘ | node_3, 1, 1, 0.0
FIX 3,3 IBOUNDARY
*MATERIAL NAME=EL “FIX, 3, 3, 0.0
*ELASTIC i 1CLOAD

210000.,.3 «  LOAD, 2, 1.

*SOLID SECTION ELSET=EALL,MATERIAL= EL P T P
*STEP - :

*STATIC

*CLOAD L

LOAD,2,1. J

*NODE PRINT NSET=NALL

U,RF

*EL PRINT,ELSET=EALL

S

*END STEP

3-11-3. fistr2vtk Z# (FrontISTR M T 7 1 L% paraView FH(CZHR)
3-11-3-1. XwIa1TJ71)LOZEHR

X‘y%:Lj?*er [FistrModel.msh| % vtk Z#2L C. paraView CEEZRHFALC ENTETBIERICELEL
TL\S,

vtk 771 JLICIE, legacy T#—Vwhbexml T4 —Y v ED2EENHD, l T4 —Vw k&, WL
BOREAHL TN F— I ENM L ZRETHEIAL C E N CE SR E MG S, FrontISTR-5 (&, xml
J#—VvhrTHRREHNIEZIENTET S,

EasyISTR Tld. fEXR(& legacy T#—Vw k= (FEaRF:vtk) (CEHEL TULIZH,
DExm TF -V vk GhRF:vtu) (CEREUR,
Xw2a77)b [FistrModel.msh] (&, vtk ZHA(CKD [convFistrModel.msh.vtul J 7 1JLE/EDHL
TWB, CORBIE. UTFOIVYREXRTLTI 71ILEERLTVS,

FrontISTROBNERICE

$ fistr2vtu.py -mesh FistrModel

AW 31T 71ILD fileHeader &

DEB(F, BIREER (volume BRENKRED face BER) ZFEH L. BIRICHILT BE.
BEZERELTLB,

BIFE. —fFleLT, INdWETILE vtk BIRLIZ T
SEINA Y2 a1F7—5TEEL, BHNICERLTE

———————————————— convFistrModel.msh.vtu --------------------—-—-
<?xml version="1.0"7>
<VTKFile type="UnstructuredGrid" version="1.0">
<UnstructuredGrid>
<Piece NumberOfPoints="8" NumberOfCells="17">
<Points>
<DataArray type="Float32" NumberOfComponents="3" format="ascii">
10.0 10.9 0.0
10.0 10.9 10.0

BE(CHIGT

TILARICE D,
JL(10x10x10 DEHIK)(C7E B,

SN
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0.0 0.0 10.0
</DataArray>
</Points>
<Cells>
<DataArray type="Int32" Name="connectivity" format="ascii">
5

W
(S Na ) NENRE, ]

NOoOWNUIOW—_,—_hoooOoOouwo —O
NN ONUT—mOO o0 oo OUIS®
oOOOoOONUBWWNUTUTWOUOTOTROUIN N

</DataArray>
<DataArray type="Int32" Name="offsets" format="ascii">
4812 16 20 23 26 29 32 35
38 41 44 47 50 53 56
</DataArray>
<DataArray type="UInt8" Name="types" format="ascii">
1010101010 555555555555
</DataArray>
</Cells>
<PointData>
<DataArray type="Int16" Name="nodeGroup" NumberOfComponents="1" format="ascii">
Q0000000
</DataArray>
</PointData>
<CellData>
<DataArray type="Int16" Name="elementGroup" NumberOfComponents="1" format="ascii">
117111000000000000
</DataArray>
<DataArray type="Int16" Name="surfaceGroup" NumberOfComponents="1" format="ascii">
0000111111111 111
</DataArray>
</CellData>
</Piece>
</UnstructuredGrid>
</VTKFile>

3-11-3-2. @\RI7T1ILOELR

FrontISTR (3. StEERE vik ERCHANST BB ENTETINT., SAEBREZND LT paraView THERT
EBo D& BRI 7ILDEBL. HEILL),
(FENEEDENEEEEMLUESE. BRI 7 1TILOERMRRE(ICED, )

UMU. FrontISTROEHEEIC(E. B3R Type DIEB(FH DM, B3R Group DIEENEL, CNDA. BXR
Group EIRENDHEAER(CEMUIZVWESRICIE. CNEEBMITSIENTES,

R Group ZBMT B3, FrontISTREIOHAEE (CERDIE (Fl : BHR Mises 5/ :EMISES) MEFNT
WBDIRBRH D, i, FSEENEZENo & EX type ZHER L2 ETEZEK GroupNo EENEL TL\ D A,
awﬁ\ﬂﬁﬁbkﬁﬁﬁ\E?mﬁﬁﬁﬂF%HU®?\C@%@HE%&wMoEEM?%%ﬁ?%H
HERERICERGroup ZBINT 3H&E. UTOIVYRETUTER Group ZEBIIL TUL D,

$ fistr2vtu.py -mesh FistrModel -res FistrModel
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fileHeader & fileHeader &

COOVIEREDERTT, XvI1EBRITI77IUHS, FrontISTRAREDUTz vtk T 7 1 ILICERR Group (S
Jgﬂé[l@'é$b\?§50 COZ(E, WIEEDRRICEEBRMNIHL TLBIRETE. EXRGroup EEMT

FrontISTR-4.6 LIBIMIHS(X. SHAEFEREL Ttk EEIULELVD T, FrontISTR M =l£g§§+§‘f‘u%7é vtk
e

7
E‘?@gélﬂ\gb‘cﬁéo C D vtk Z#a(F, legacyFormat O vtk (CZHEL T, paraView CHEERI A EEE D
TULSd,

3-12. salome [CKD XYY 1DERBE
COETHICED EIFTUB XYY aDIERAEICDUVTERT 3,

3-12-1. IAXRYDIEB

ER T B ETILEIRIE. 100 x 20 x 5 mm DEHIKICIESD, Salome & LEE, Geometry £ 1 —JUICERRE
9D, OB, TRYDIELEHR RS JED'J vIU. X\YILOTEZANT S,

@ — O SALOME 7.5.1 - [Study1]
FFAILE) |WEE) FEN) FLOWIDT 7, BE BE A YWD 21 F20W ~LTFH) SR OmvE o

Ddﬂﬁx“h @[.QG“”‘EW J’l]’"”g& mE PO =« oo

s /B b D %Geometry:E‘J:L—)l/ A 4 a]a @O 4me L ‘ » [l »
NN TP SN D@ TYOREFR P P s BB ]
@

ATV I IO — &= | SeEANEeT s B e
r T T —_—

%Xg%g%ﬁmvz DPEEANLRE, Co. FERLTECS] RIVEIY YOI LT, BAFRAT
\ o

@ 0 v IOER

Oy ]
|
px{] 100 Al
ov{ 20 Z|
Dz \_ 5l J ¢|
AW | mee | ~Te |

D&, XvII1ZEEBRLIEEDAIC, ERUIEEAFICERZUEEREIDIEFMAICH LTI IL—TEE
9 3. BEFEORA. LinDinHE EEDTIL— 75#&?

7%19%779 —® Box_1] &FEIRL T, ED'J‘JDL/_C XZa—%&XKndHE., HIL—T%E
J
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r‘ — O SALOME %mﬂfﬁ F2
Zrme wEE B R Del  foE #A Y—L@D P1vEIW) ~LTH) SALOMmE 7
|" TN—TEER | - E

Est¢%‘ﬁ Bl ey 2 o O P @ £ = 5 o

e ey L5

— it 200O94EeL @ >3-

E Ak 7—H i - di

if0 el %l 0, i@ A4, 99 2~ 0E~» 1>

@@ o owe

z—jvxbhiﬁﬁ‘f4ﬂ e T DCCETC S ) 2

2] __sm @ zrooas DorFMPLLPPpredPsP 000 ~
- &3 Geomel TS

b ) ;>..--+ o

@ o OX Show dependency tree

(i ?; g; Reduce study

I -l rs

e ®®= Ctrl+F

] = |

TDIL—ER ) ZZIRU 2, FTROKRIC, TH] E%m‘b\ 2] [fix] ZANL, BISEOEARIRKH
Z. DUvwoLT, MBIl RIYEDYYDTD, TRMN., ZOREICED, CDE. TEAI R VE
5YvH LT, SIL—7F [fix) BHERT 3

FAERIC LT, FimDimmE Moad] . EE I'pressJ ZIERT D

E5(C, Volume EEIRL T, EFILEHERIRL T, volume I'plateJ ZENT Do

i AR Asar T Fos 4 m%

75 @ o SI—T&E{ER

AT SALOME 7

] volume e bA
= . P EPx
@O9dimelL @& - E-
FL—F OZHE > a i bl
i i | 23 »sowg-~ 1~
AT REITH T AT =7k
MMy ATUzor | @ |[Box =
T =¥ T e ﬁ‘ »
=377z @ | EREEOMERT Bre s 0o0d
i BB : ——
O AT VAT I DS AR Y RN :
- ] e 1)
D EAYFUAT I\ DY TAT Iz DG | | FATOTTAT IO ERT IRAIREZ 2 ) v 0

ey xTIzon | @ ||

Llul 88888

28R |

[ 3B ”

g |

 EELTEILA(E) || () | mLaE) || ALTH) |

B EDIRIET. Geometry ACTAT DI IL—THMER TS ZEH(CED,

RAIHE fix EIIL—F
55l Ui [ load ETIL—TF
LfmE press EIIL—F
7 plate volume J)L—=F
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COERET, 7TITORT SO - Box_1DTIAER LT IL—FHEBMSNIRREICE D TUL B,
THRER,

Pty M )Y U NET IS S IDE 9 eSS A > § |- >

PN N TN SN HOEE PAINDY omE Y
@

ATV TZI — =lp=q $—% 0CC: 1 -Ea—F— 1 =
T g opMBAEr Bredro008 -

i

s

3-12-2. XwIa10DER

XYY AEERT D, TF. MeshTEI 1—JUICEET B,

ATITORTSOY-ED MBox_1] &BFIRUCIRET, XZa1—/N—TXwvTa] > TXvTa&ERL
F9, | &BIRT D, cO®. 7LD X L% TNetgen 1D-2D-3D] (CREL. FT7DV—DEHIUWIL
T TNETGEN 3D Parameters| &&R9 3,

@ - O SALOME 7.5.1 - [Study1]

FPAIE WEE FRN [ Avia| b0 EE REY—L YLD P4YEYW ALTH) SELOImE 7
Ay atfEHLET. | % . oA
m G : . A G U ERX
BT Ay bR & & ? ﬁ = M
@Q@@é|¢jl!1fﬁjj"’l&ﬁ$ . e T S N = T ERE ER
& FeLTUEELE @0 AvYaEfER
%
% h I& ] wﬂ AviaddEl—LET, £Hi Mesh_1 |
HORN S B ‘?g ;’ﬂ&‘m vaary [ @ | [Box |
= LEa—
z'j’wr?hj':r'“ﬂf— & Ayias(T Any +|
= : HEl | & Ay a0BEENET  3p 20 1D oo
B- §3 Geometry | —
W J—TEER FILTUZL A [ Netgen 10-2D-3D | +|
B A AR DT N—T R -
= _— —~
W Ty anb s —Ts  FHRE [Default> +|(a]) 4l
W rn—Teme [NI:_FGEN 3D Parameters ]
W 2svrFnuTsL—rq FEREDENRS NETGEN 30 Simple Parameters
[ B A
H y—Foxss
B oeon—7 =
O] EichaToT4F107I
Bl E v b OIS T |
W AviallBETHEE " "
f :I:"f({;:::"ﬁﬁ-".'—*.ﬁ-"\.l-iz ﬁfﬂLTmUém}| JEFE(&}I HL&(0 | J\)bj”{ﬂ:l |
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BAYAX& 2], BRIV X [1] [CBRET D, _CT

Ay IEMEIDX v 2 191 XEEE LI C LB, R, BTRE
ER (K| A9V EDY VI ULTEHUS. | & Netgen 30
TROEAHEICESNDT. NMEALTCEHUS] R9VED =
UwO LT, ACS. BlE | o—Al@HAX
WO MXwIaEER R METGEN 3D Parameters |
s
HEEl Mesh_1 | S E ::
BAFAX 1 =
DAY @ || Box1
| OzkEE
Avsas1F Any ¥
s B +|
3D 2D 1D oD
e 0.3 |
FATIZ A Netgen 1D-2D-3D ¥| Tovroanm 1o |
EzEE NETGEM 3D Parameters *l ﬂ @ eEEosBE |- |
s DB IR | &l &l A EOERICLBERY AL
S O maREHT
L ¥ s
=] M Ty RURS LO—BESERE
EREEy hORST | Fr(c) | ~VT(H) |
BEaLcEiep)]| mme | meal) || ~aFe |

Salome DA T I T O ST SO —AUTDEEAICENSDT, T5TY—EMD MMesh_1] &FIRE, G
DwOUT, TXYY1&/ERH] £FIRT S, CNT. RELERHTHX Y 2 MEREN D,

% — O SALOME | BAIXE Fz
FFAILE) WREE) @ TIAvaRMER —Jb Y—L@M TArEIW) AL SALUOmE 7

Aylea BT Ay abimE ’7
@ g g m Ip “‘ \“. ;ﬂ @-a .(::_- ..*: ‘.iﬁ Pl EPX

Fo/vaobSReE » "\ I

PE— . I R TR0 2 e e
LB A PR IR XL R BITRE
T : g AviallBdaiEE . . -
L e Wy iemnenons BErabbhdgwS bewad
R Vi SEHGAV2DRE pCC:1-E2—F—:1  VTKscene:1 - viewer:1 =

@] BB S—TEER > 1 ”EF? I!@EP B LHH » e~

6 fe';me‘” B AANDT N—T R

s OX @ Ay AR DTS EHIBRLET,

~ OZ I 21 RERA~OER
gl N
log B
plz i
e;"ypm TATEMLET,

i 3 Algoril  #E

m

B¥
M=

&
b4

g

TEEM>ZX w1l elementroup, faceGroup, nodeGroup Z{EY B, [Mesh_1] Z&#EiRE, X
Ta-N=TXv2a] > ITAXUDTIL—FER] ZE&EIRT B,
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-

#® - 0O SALOME 7.5.1 - [Study1]

FPAILE) WEE) JTN) | Avdz | IvbO—L EFE REY—L YLD 94YEM) LT (H) SELOmME 7
= . | @ AvLaEfERLET, #’ - = —
L& & X | = & A an R i ’T!! H B O = e I s oemx
a4 & & & ﬁ‘gm-‘a;ﬂjx-ypﬁﬁg P/, T OABRAR i\l de
— . Ml TELTIRENE
e WP e oaraeLET, O NE Lo bessdES -y B
2 ?’vai?‘f_:ﬂléﬁ.ﬁ EP A ohe TS beadad-»
& o —
AT TSI — ._,qg‘ :_}L/L e - Ea—F—1 VTK scene:1 - viewer:1 hixd
— SHE '
@ A & 17y 1 DBEENEEE 1o ”EEE [] ]ﬁ@ PP LHE »ier

- &3 Geometry e
; W T —TEEE

& SAANDIN—TEER, |

W T AV AT L —T AR

W o —TamE

W arvrToves LT omE

W r—Tags
[H yn—Toxss
L) ggsn—7

O BicHz Iy 710TN—7

W AviallETAIEE
W A b TERER DB

T OEE LT Group ZERY B, - X )
TF, BRO TIAARIRIY ] MONKRET, ATITHKTSOHY— LT, elementGroup, faceGroup
(C bEb\Groug% (plate, press) % Shift +—ZEHUIMSHEIRT B, FARIC/ —BED ITAXURS
L T. ONYRRE(CEZE L. nodeGroup [CEXELZWTIL—

DAREIAVAY) W—TFRERIRT S,
IPAILE) WEE FE) Avia ﬂ‘fk"—:;-?::u‘;f_“;t ‘;—é';;m e SRALOmME 7
" ] E e ~ JN=| ‘ L=} =
DX aeil R eox

@ % % 42 & ‘%B ﬁ Mesh ﬂ Mesh_1 |
WD

w PP WwV-
ATV O T — |
@ £ |

B §3 Geometry
be+ O

AR ‘ I

E- ¥ Hypotheses
G- & Algorithms
@ - 8 Mesh_1

mean | ~adm |

2795+ T 59— f I—F SELTELEE)| T

TERIMERUZIRECES, CORET, NMBEARUTCHALS] R VEDS U v O LTEU %,
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Ga - % Mesh $|Mw ) ’T [ B2 e - = ‘?“" P Eex
4 a4 & ﬁ \ia O TERRUDBT —TE R P i\ »i &>
e ey s =
% ‘2: Llﬁj ok L&J 'j St ﬂ Mesh 1 | ﬁ E ﬁ ” ‘@
iV Py =% L Lo = @@ -
ATV T S — i y . i -
ARy | @ | |BrEsS I
@ . BT | J e g p % Eg o @ »
- &3 Geometry
be + O
s OX
e OY
-0z =

ol |

i Hypotheses

b
g Alporithms

- = Mesh_1 -
|EFHL'CFHL75LQ}|| wae | mea | ~aTm

CORRET, ATI IO TSOT—DABIE. UTICED,
[Mesh_1] DI, nodeGroup (fix, load) . faceGroup (press) . volumeGroup (plate) MTETEMDT
WBo (volumeGroup AN elementGroup(J&JI5o)

iIVIPNSVo s dWREPIDOLEFW v dad -

ATV T — = L—w0CC: 1 -Ea—F—1 VTK scene:1 - viewer: 1 b4

& | Yoo rpMPMA[EL, B 248 » o>
éwMeh
- 2 Hypotheses
- Alporithms
-

> 2 #} 4 |

' 2 Applied hypotheses
- z Applied algorithms
E| Groups ofNodes

B

J

FJIb—{bEnNlz Mesh_ 1] EFIRLUT. XA Za—N—TJ7q1)b] > TZTORR—k1 > TUNT 7
U] BEEIRLT, J7»)LR%E Iplate.unv] &L T, 1®%EFY 3o

K ETSEIOETILD unv T 7 1 ILINER UIEEBICHE D,

3-13. FNHEREEOHRHGE

FNHARAEEEHITBHEE LT H D RICDVTENENRLORFBECTEHELTLS, ED
BHSEERRLUEICTRY,

CNSOE. 9. SICDVTIE. BIRUTZ nodeGroup MIRBEEEREZRL CT. RIEGICAEBUIZED (H or &
D oor R) [CEDMAEERTET D, TOEBI DRMAE. UTICKB,

M : nodeGroup RTHEE (BXM face) NESTEIHEA. EICEE,
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#&53 © nodeGroup RCHEBNEIG CE T, 1R (BRD edge) BRUS TS LIHT. HRIICHE.
= nodeGroup BT, EE. BRETEETETLN>HER. RICHEERTE,

FNHAEEZHE. BD. KROENICHKRELZMNE. EZFBEHRICHDINEDT, CNTHEETE S,

3-13-1. HOFITHREENEH

HICEDMAEERET D423, BIRUTE nodeGroup RICERE (BRO face) "EFINTULIRENRH D,
EL. BEROD face REINTLLVES(E. B FLERICZDERENREIND,

HOFAMAEE LT, 1RBERE 2RBERTE. BELOTULBNDT, BRICDOWVT, FHAT B,

3-13-1-1. 1XREZROBFS (HE)

1 REBRDIFEE, B face HN=AF., HARICBHRL L, face HOEBICHLT SREEZSHIRIC,
19 (CERD I NUTED,

face AINEMK(L, BRERI 17 (HEE. NEHE. AEHE) OHOB. CNSHROEREHHNE L
MTE. ZOEENSEHEBENEHTE S,

TR face AA=AEDZEE. BREENS 3IILDORIZNRS. CNHhSEHBEE FRTEEL TV S,
face AAHAEDHZE(F. MEKRT2HEILT=AEZ 2 71ED. ChHSEHLTLS,

1 2
A=vs(s—a)(s—b)(s—c) Z’%%%J@%éé
S:a+b+c
2

% face DEIBE RHEIF, ZOEHBICHEYT ZREBBLEIMARICHAECE DI DIET. FNMNREEE
EHEIDENTED, ZOERFEER. LUTORKIC, ST 77JU (FistrModel.cnt) RO TICLOAD] fTIC,
HnBESEBICEELTL S,

MCLOAD] fTAIC, #A7z(C MforceType | & lvalue] IV Y REZEEMLTLIS,

forceType (4, (LW OREN S BIERTESDT, TOERLTUSERER L, value A ZOANBE
WLd,

forceType NREBNIBE(F. T T4 JUNMEE L T nodeForce (BimNZDDEE) MEEIND,

forceType: nodeForce HimAzDDEE

aveForce ~—25)LfRIE
trueForce EFnfb—9ILEE
value: X,Y,z BAEADORE

———————————————— FistrModel.cnt J 7 A LD B - - - - == === m oo

EE b b i i
# Boundary Condition #
RURBSHURBRBS RS BR B 2
ICLOAD, GRPID=1, forceType=trueforce, value=0.0, 0.0, 1000 EMULEIVYER

load, 1, 0.0

load, 2, 0.0 } index H&ELTELTWLS
load, 3, 0.0 )

1, 1, 0.0

1,2, 0.0 } EEES 1 CRE LT 3 BROMSN
1, 3, 0.535607916667

2,1, 0.0 ’

2, 2, 0.0

2, 3, 0.542549833333

3,1, 0.0

3,2, 0.0

3, 3, 2.06032719162

4, 1, 0.0

4, 2, 0.0

4, 3, 1.48456931751

5 1, 0.0

5,2, 0.0
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.8377386995

1

0

0.0
1.06654425747
0.0

0.0
1.11764805336

3-13-1-2. 2 REIROIBFS (HE)
QP RBEDHS(E. face @N=AF AR E T, ZOXHAEPREESECED I IBRMNEL >TL B,

<Z=AFEIXBE>

=B LRER (HEE, AEEAD2H) D% @ HEYZOOEE (AE) 2FNMEECITIARIC. T
Mokklc, EHiR:0. FEHR:1/3TRZIL TS,

0
1/3 1/3
0 O 0
1/3
<A I REER>
MR 2 RER (NER. AEA)3IH) OBE. AENZDOEE (AF) 5S9hEEC I AIC. T
HO#kIC., THi=:-1/12, PREEIS:1/3 TRILTUVSD, THEM-1/12 DESLEZED 6. FRSRDOKR
WAMICREMNMIVNTUVDEICE D,
-1/12 1/3 -1/12
N
\
1/3 1/3
O
-1/12 1/3 /12
NS EFRIREFEHENOBILRSE, ZNENOEFTIVEMERL. ZEUMRTEREIELRORNER
?iéct “E. TOEDLREERIDENTED
M EEINN TN %5k&hbﬁtht%$bﬁmﬁ EMENTOBES(ICISERRREICE>TL B,
FHIS. ¢§ﬁ DEPBRHICEDV T, face HOEBHEYDEEERHLICENPITBIET. SOMHAE
EREITIENTES, . face MNDERBNELESEEE. 3-13-1-1BERKFLAECEHTE S,

3-13-2. BPOENMHAREENELH

BRCENMEEERTET B4(C(E, BIRLZ nodeGroup PR (BEFENDedge) EHATHD. EE (B
?@hw)%ahtUUU%bM%kH§o

tL. @ (BEDface) AEFINTLDE, ZOHEHICEDHRAENREIND, FLBED (BEXED
MW)baiﬂtMUM%AH RICHBENRESND,
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BACENMAEEREI BHEE. HEAKICTRE 2 RERTRENRL DT B,

3-13-2-1. 1 RBROBE (IRD)
1 REBEZDFDDIZE. BURTHZDDAEERLEHRICIIFICEN TS ET, FRTES,

BO(E, SER (WEE, AR AEE) OTvICH>TUENT, SEROMSESN S HROBE
MIZNT, BHDES NEHTES,

COBADECH S, BHCEIMEINBHENEHTEZNT, CORNBEMRICHIZEICRITIETESD
B EHT T SBNCE B,

K EDOAET., RKOHRESEDREEGHITED 7-1)U (FistrModel.cnt) ICEH T BEHICHLB,
EEHEIE. 3-13-1-1IBERAUABETEELTL S,

3-13-2-2. 2 REBROBS (BR9)

Bo0BEe. ERAMEEAE. ANER. AEEICEREFRE . ZOBRDOEREZERY > TONE., ITORRIC,
FHIm:1/6, FREAER:2/3E LUTERDIBDET. EPMEEL UL THRETE S,
KA eHaEBOREEZFIMHT 71 JU (FistrModel.cnt) (CEHIT DEICHD.

1/6 2/3 1/6
O O O

3-13-3. ROFDHHIREEORS

RICEDHAEERET D1H5AIE. BIRUE nodeGroup RICHE (BED face) 18D (BERD edge) H'E
FNTOENBRUEICH S, )
EL. BXROD facePedge MBINTLD &, HOBRD CEDMEENREIND,

nodeGroup AN (. BERD face t° edge EHA TLVELR. EVCHITLTUS, CNSHMITLERICE
DEEEEARECETLVDT, ENMAEE LT, ADLE TERME—FIEE] OfEZE. BIRETRU
REZESHRICERELTUL S, _

COFRETEE. Th—FIFEE] LRUREFECED,

W

-13-4. FNHE—FIILEEORERBROER

T, ENMRHECHELRRERRAL THB.

%ﬁ?g(g%ggmd)ﬁﬁwwﬁiﬁ_ﬁ Xw2ald, UEETCEROBEDHDA v (1RE2RE
F. FE (fix) £EBEELT, KEBOE (load) £H% (pullline) EZNHHETE >ESHET
LTHD. MEHE. Steel THERT Do

X w1 MIREE

w
N

A

= e

~
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CQMHE (load) % 1000N T5| D8RS
(RxIflomE (fix) ZEE)

& (pullline ) % 1000N CB|I-oED
(RRAIOEEEE)

@E&Et“(&t\ BREYAAINRL O TUVSEDHH DR/ MIHVEBRED TR, AEBEHIARE LS,

(cHLT, TFERME—SILEE] ORETEI DRI EFE(E. Xy 1T IOBERICBHRELES

ik

COB. BRIERNG_CHHoTLE o

(&

B BRI ICEBETHENT. CNE 1RE 2 REXCRRL THD,

CNEBBULCER. LTFCRULTHBIRIC, [R—FILEE] TI0INZELTY ~IBE. REDHMA Y
VAP XKEFLTLB R, fiIhVWX v 180 (REBEAAZTV) (F AEAXSLEZNT, £
MRELLEO>TLEDOTUL S,

L, TERHE—FILFEE] TRAL10NELY LT 3L, ENMRENATY RSN TVBA. 13
FCEELTLBRKRFRHS,

<HEEK 1 REZDHE >
~—5 )L E

load [ :1000 =7 v ~

EPfmb—7ILEE
load @ :1000 =7 v ~

* load EINMIZEICER

pullline 53 :1000 =7 v b~

9730

* < pullline MEFIZIC TR

<UHE{E 2 REEXZDIFS >
=75 ILRIE Fomb—9I)EE
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load @ :1000 =7 v ~

load [ :1000 =7 v ~

" pullline RNFIFHS(C BT

3-14. BROBS

BHEDOE@RTEBR I ND Assy -'E?de)if'zé\ 3D CAD ECTEERHEZE booleanBETIHEE L T—{ED solid &
ERU. Xw> 1E{ERT 3BR—BHED. SBRAOTIKC L > TId. boolean HE CIEE TEHL\BAG
%%%mﬁﬁﬁém\%Q@%%E%E?Xuazﬁmb\&meL?$E®XwQJE%S?5$ﬁ
MOFTOX Y 1EEETEEEE LTUTD 2 BEOSEE LR L TL S,

1) Eim%&EHF face LICHES . )
nodeGgrp DHim % surfaceGrp M face LICHEEITBINDT., BEEOTRCERBEZRTDE
MIEEIBDENTE S,

2) BIRAELTERS .
nodeGrp AL NEIRE/BS T Do CNA. BEE T DR D nodeGrp DR, B, BH
BHEIREBELRHDDOT, HEULICTL< L),

3-14-1. Him&EMRF face LICHES

nodeGrp (slavef8l) MEisa% surfaceGrp (master ) KD face E L(C. 'EQUATION TIES Y Do

3-14-1-1. BOEE

slave IO node EXIGT B master BID face HZ pair & L TES L. node DZEAIE face H EDE[IM—
9 SHRICEQUATION Z/ER T B,

pair £743 node & face (. UTICEDVTEIEY 3,

node & face HI L(CERFE UTzmM face HIARICEAET 5 M pair DANR(CTE D, DA, node ZRFE LIz
Mmaster BINZE face AN SN S node (F, FEEDWRANETLD, B\EEINLL,

face @N\SHANDIHNE SHME. face DITDERTD 1/100 T DRBZEFHF > THIKTL TUL B,
fE> T, face MIIDOEID 1/100 IADONN(Z., face R EHIMTL THEET D,

Flz. face [CEFE LR E node DEEEEN—FEEZEB X DHEE. BEONRNELD,
B Ulcm & node MEEEEN face MIDEIUULBENZIHS(E. EE LA,
face DIIOET(E. 1 RBRE 2 REXZTIITROKRICENLT B,
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node & pair (7LD master I face (&, ZAFEEAE L TUSNDT, NEHEP 2RBRDIBEIFE. BXR
DHEHZEUTOERICHEIL T pair EEB=AEFED face @ERSLUEL TUL\S,

<master I surfaceGrp> <pair &8 % face>
=AmE1R

>

=Af 2R

HREEiR&E{{ > T face ®IEPLT

>

P 1 R

face &iEY

rHAfz 2 R

FREEIREM DT face ZEPT

L
N[>

node MZEI 6n (&, face DIBRDZEAL6:, 6, 65 DEHME LU TUTORICKDDCEMRTETI DT, Cn
T!EQUATION BMER TE B,

6n:f(61: 521 63)
0,=C,6,+C,0,+C; 6,

BIEMICRI G, G, GG &KROT!EQUATION Z/ERR T B,
YERL U7 'EQUATION (&, msh D 7 T ILOREICEATIND,

3-14-1-2. [=(L=1x

node %& face Hl L(CIEE T $757%(E. slave RID nodeGrp & master I surfaceGrp EERITNIE, TS
EECEDNOT. BHEMREL, _

SOl LUTOKENEE (block) &MUEA2RXRER (cylinder) ZEX TH Do

X

w1, easylstr/unvFiles 7 # JUFAD MblockCylinderHexTet2nd.unv] &FHAH. T —IL%E
1/1000 (CEEL CTH<,
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AwIHE-
modelSize(xyz): 8.2 8.2 6.4

nodes 2766
elements type:367 1060
elements type:342 767

EGRP block 10088 361
EGRP cylinder 787 342
SGRP masterFaces 168
SGRP otherS 946

NGRP fix 121

NGRP slaveNodes 93
NGRP load 93

EAY 3 pair (E.
slave slaveNodes (nodeGrp)
B master masterFaces (surfaceGrp)
TRELTULS,

C M slaveNodes & masterFaces ZfEE T B, .
Z0HEF. TRIORRIC, HEEE Tree d FistrModel.msh] &#IRL. [HiSES (BRES) | RS
YEOUwOULT NHiRe | BEZRRSES,
COEHAANT. BEEOREETOHICED,
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{EZ folder N BRI
o= Aow i
AwaE#
O wnfistr I 7 JL%: HEEREFTS
abaqus2fistr | blockCylinderHexTet2nt | Z08... J71ILEER
» PR 25— LEE
e EAE) ||| = (1.0 EEES
-~ BREF
BOUNDARY (Z={i1)
CLOAD (7eiEE) et
DLOAD (EE7D) modelSize(xyz): 8.2 8.2 8.4 meshZiA
VLOAD (4&#§7) nodes 2766 NGRPOELE
GRAV (1) elements type:361 1000 TS
CENT (EDTT) elements type:342 767 (BRES)

TEMPERATURE ((EfE EGRP block 1060 361 HERER

SPRING (/iREZE) EGRP cylinder 787 342
SGRP masterFaces 188

CONTACT (i868) : :
i SGRP other |

FLOAD (EIFHAEIE) NGRP ?ixewrzw L

VELOCITY (EE) NGRP slaveNo|

) : o] NGRP 1load 93

ACCELERATION (703 > IEQUATIONIC & BB SIS (BROBS)

FIXTEMP (REET

gt <bondiF> <bondNt>

s A | facell L (Cnode®E 55 node& nodeZE &S
NGRP(slave)@node’ SGRP(master )Mface@ L ICES T 5.
Eﬁ?ﬁ“, SEELT. BSULEW masteriat._ slaveT J 7P & OJGE.'IA( ?’%?ru (master >= slave)
pair rslaveNodgsJ & master@H 53t SnodelZ. BSTHHELL.
[masterFaces| &FEIRL. FoES DI

@[EQE»J REIVED WD

BST5AFMslavemasterEEIRLT
MBE>> | RIVEDIVWILTHET B

NGRP=& (slave) ‘e T S06roups
load
E=—)
fix
SGRP4 (master) <ET
other$

l masterFaces

FrEIL OK
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[BRE>] RIVEDY WD UBRN, UTOEHEICES,
CDE, [0K] RY&EDIYwIIBHET, [slaveNodes| & masterFaces | MEEIND,
BEZEMRUIZVBESE. [«KRBII RIVEDYVIITBET. REMRIRTE S,

BREs %

IEQUATIONIC < BEiRES (Bm0OES)

<bondNF> <bondNN>
faceE L(CnodeE &S nodek nodeE &S

NGRP(slave)Mnode? SGRP(master )M faceE LICHES T 3.
master@(3. slave LU FP LN ELCT D, (master >= slave)
master@ NS I3 HSnodeld. BSTHIELL.

BRESOHRE

BES 937 MslavelmasterEEIRL T
[SE>>] M VEDUWIOLTHET S,

NGRPZ& (slave) BS& 9 S6roupd
fix bondNF slaveNodes masterFaces
load

FEBE>> | R VDOV VO T, BE

= AEARERIND,
> CHUC D, J57E LTz NGRP BN
SGRP-& (master) <«<Ed &ag%ggﬁzt\iﬁhmbﬁg
SGRP & fBll. JERE L T2 SGRP &I T,
otherS ZFDFEED ., SGRP 2. EEIETE

MATREICTE D TL B,

AvI1AT
l'slaveNodes | & masterFaces] MMEE&INTULSH modelSize(xyz): 8.2 8.2 0.4
ES5HE. AROREC. AvYiRSIC
IbondNF slaveNodes masterFaces | MEBRIND, nodes 2766
F%%@ﬁE!E%ATION (&. FistrModel.msh 7 71 JL elements type:361 1008
B T3, :

elements type:342 707

EGRP block 1088 367
EGRP cylinder 7@7 342
SGRP masterFaces 108
SGRP otherS 946

NGRP fix 121

NGRP slaveNodes 93
NGRP load 93

bondNF slaveNodes masterFaces
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BUFM, msh 2 7 1 JLISEIME N7z |EQUATION (L7 B,
———————— FistrModel.msh O)PIZS === == - oo mm s oo oo oo

#bonaNF, slaveNodes, masterFaces

'EQUATION

3, 0.0

564, 1, 0.5, 565, 1, 0.5, 1332, 1, -1.0

3, 0.0

564, 2, 0.5, 565, 2, 0.5, 1332, 2, -1.0

3, 0.0

564, 3, 0.5, 565, 3, 0.5, 1332, 3, -1.0

4, 0.0

555, 1, 0.6470097496345083, 564, 1, 0.043291419087275095, 556, 1, 0.30969883127821657, 1334, 1, -1.0
4, 0.0

555, 2, 0.6470097496345083, 564, 2, 0.043291419087275095, 556, 2, 0.30969883127821657, 1334, 2, -1.0

IEQUATION (Ck D T, slaveNodes & masterFaces BMEE TNz, BEBOBINTE S,

Ji){'gglcﬂﬂ%‘l’éﬁﬁﬁ? . fFiXEEEL T load [(CREZENT T, cylinder ZRHIFTZIBERICIED, SHEESF
) b\ °

4. solver &EESTEBHIC. & solver & TMUMPS] L C. solver EESHEBIHITEFEIT B,

( TH&FE solver M (6] TIE. BIR, SHETETHEL, )

F/z. master O surfaceGrp M\S(IHHTE slave D node (I, EESTNLVEICE D TLER. CNERRYT
BRDICUTDETIVEERL TENEHERL THB, _

slaveNodes (&, plate FEIDZ node. masterFaces (. block LEIDZE face ZFREL TLI B,

StE(L. plate LEES|I DRDIBHEITOTULD, CDIER. masterFaces 'S (FHHTZHI=E, BEEIN
TULEVERDN B,

(7]
T
2
=
=
o
o

FJz. slaveNode MimasterFace MSBEN T T IZIHE. BETNELDT, CNERRI BB, UTOERIC
plate ZIEFITETIVEER L. HERL THD, N X
RIS, plate FEIZES| DRBFBEETOIMER. UTDREIERTH D, node M face AN\ SBENTE S
E. BEINTULEVLERDN S,
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COENBT B3O LETOMEE. master IO face b1 XK >TEILT B,

e, COiEE}. BimTIL—F (slaveNode) OEIREY U w ROESIJL—T (masterFace) (CHEET S
iR TIL—1E, solid, shell. beam DVVFNDEARTIL—FTEEDLL), (shell A2 beam £Y
v EOET I —FICED T BENTES, )

B CHARD solid, shell, beamER—XZX D solid (CIEE UL TCRDIFIFEAELICERAUTICE S,
(beam (FIEE L CTELREOBEHENEZ D TLBND T, TED beam THEEL TLD, )

™

c:.JﬁSLH

2 %
e \IL’:_,{

ePHE(L solid, shell, beam EEFUEICE D TUL B,

3-14-2. fimALTERS

fie L 72U nodeGrp O pair Z38E L TGS 3 node [+ % !EQUATION THES S B
%ﬁ,.ﬁ\lﬁib‘lﬁ CEICIEDRICES T DD T, pair £7ES nodeGrp @E(E. AU
Lo

e

IR T. BEU node BIMNE

3-14-2-1. BDHEE

nodeGrp T D/EEHGEF. BR DBEEEDEIR%Z EQUATION TIEA I B, N
BEAEELT. BEREVEREL (R7OER) ZHU. N5 2 5 OEIROEZFARAZRUNRE CHEICTEDERIC

EQUATION Z{ER% T 5. (UTDIESER, )
IEQUATTON
%é,ai? 1, 100, 1, -1 R0 DX BFEEM — HR1000XBEEM = 0.0
%é,@i? 1, 100, 2, -1 S 10 DY AAEM — ES1000YSAEM = 0.0
%é,@%? 1, 100, 3, -1 R0 DI BB — ESR1000I5EERN = 0.0

BEELDEHRICOVTR7 ELBHRER. EQUATION Z1EM T B,  (msh T 7 TILARICIER T D)
COB. BROWBEEALOFIROEI. AHALELVA BLOTUTER/ETE S,

3-14-2-2. BOEEH
MUTOETINEEZ S,
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load block cylinder
#&45m (blockBond)

block, cylinder DX w1 &EEECRETES

LEEETILE salome TA W1 E{’Eﬁi@“ 3, LRAZDOAYY1T, CHE MblockCylinder.unv] &L T
RELTULS,

EasyISTRET, XwZ1ZHL, X7—IL%& 1/1000 (CL TH <,
CORRET. fB/EED Eﬁ.éﬂl’éﬁﬁéﬁ@'éc‘:\

NGRP 34 EAf=t5 B%E
blockBond 28 block BIDMEESHE
cylinderBond 28 4 cylinder DIEEME

THH., BEEHOHREE. BRICEOTUS,

C D&, 2 EBm% EasyISTR L TRE T B,
FF. [HiRES (BWES) 1 R9VYZEOU YD T3,
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{EZ folder P DT
o S ot Aw I aigE
~ FrontISTR analysis Aw a1 EE
T O unvifistr ZrTILE:
BiFOEE abaqus2fistr = blockCylinder.unv Z20[. .. I 71 ILER
THRY%E
FHME (¥HEEE) 25— LS
) m= 10 E=EE
T TR
FRZE{L
AwIa1ARE
b solver : -
post modelSize(xyz): 0.2 0.2 0.4 meshziid
nodes 1413 NGRPOME IE
elements type:341 787
: St ==
elements type:341 4689 (BRES)
EGRP clinder 767 341 P

EGRP block 4689 341
SGRP otherS 1808
NGRP cylinderBond 28

NGRP load 28 —
NGRP fix 130 BEEEOESEN EE
NGRP blockBond 23 4~

C D, Tnode & node ZiE5 | ST ERRL. BEISD2EHERRL T, TRE>1 RIVET I VDL,
FK] RO VEITBE 2EMEES NS,

oot o x RS X
IEQUATIONIC & B3R G S (BRNEBS) IEQUATIONIC & BHI B S (BRONBS)
<bondhF> <bondhN> <bondNF> <bondhN>
facel L (CnodeE &S node & nodeE IS faceEl_L(CnodeE 55 node & node = #5 S
nodeGroupE T DEI R ZEBS T 5. nodeGroupE T MEIRE BT .
HRZENEREAVEFAROEMICEOES (BS5T3) . HRZENZERTAVEFHROEMICSHES (BE5T3) .
&5 9 SnodeGroupMEF R #,. BOSHE 3. BE T SnodeGroupDEI R EIE. BHSHE 3.
-t =0 R RS 0RE
BE T 527 DOnodeGroup® |iIR L T BE T 37 DnodeGroup®E TR L T
[EE>> | RIVED VWO LTHET 3. T8E>»> | RIVEIVWOLTHET B,
nodeGroupss, &S 9 B6roupd nodeGroup &5 B6roup
cylinderBond load
Tix
load
HE>> s>
il «RET

BEaINdE. LUTDOESI(C TbondNN blockBond cylinderBond] MXw < 1 ABICRIIND,
= =1 ==t
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AwT 1B Aw 1B
mode1Size(xyz): 0.2 0.2 0.4 modelSize(xyz): 0.2 8.2 8.4
nodes 1413 nodes 1413
elements type:341 787 elements type:341 707
elements type:341 4689 elements type:341 4689
EGRP clinder 707 341 EGRP clinder 787 341
EGRP block 4689 341 EGRP block 4689 341
SGRP others 1800 SGRP otherS 1800
NGRP cylinderBond 28 NGRP cylinderBond 28

NGRP load 28
NGRP fix 138
NGRP blockBond 28

NGRP load 28
NGRP fix 138
NGRP blockBond 28

( bondM blockBond cylinderBond |

CNT, BE@ED, AEHNTES,
MEHZALE L, BREAE fix EEFE L. load (C X AMEEt 100N DENHEEEEML TH B
LIFAENOHERRICE D, (BBROEBEENTETUVINT, SFLEHETETLS, )

EQUATION TIEa 9 2 5%Id. BIRER/REe I DN T. EX type (SR,

R » 50 357:'.__\ g W\tﬁﬁﬁkfﬁ@_@é‘%o

) (. BHOEBIREARHDA. ELIS50), DA BRELTEFET
MF face LTS ] EFE>EANRE,

o
=
S
by

B

iy

%ﬁ%@%

ThBF

g

>

s

Al

A

dt

R/

op

A

Ol

3-15. group DERL. BFFZEE. HIBR

EasyISTR E G, Xw= a(C group (NGRP, SGRP, EGRP) ZEF/Z(C/EKT DEMNTET D,

Frz. BICTEHBM>TLD group (NGRP, SGRP, EGRP) BZEZE LD, HIBRI 3FETTE S,
group {ERRICH UL\ TIE, pick mode ZEEFTBET. UTDERIC group EENS T 5 EMTE B,

pick mode face | C¥E_LEMEIR group & BS pick mode ledge| T edge FMEIm group & BUS
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pick mode lpoints | TIEE NI group ZENS

X w2 solid, shell. beam T NGRP. SGRP. NGRP MEVfSTE 3, _
RIET, solid Xw 1. pick mode: face Z{#>T. NGRP, SGRP. EGRP ZEX{S 9 BflEmL TLIB,

3-15-1. #is(NGRP), [Ei(SGRP). ESR(EGRP) group MERR

ea;ﬂgtr/unvFiles J#JLFAIC. ThlockCylinderEmp.unv] M&HBNDT. CNE&EFHE DS TH group ZIERR L
q o

COunv 777U, XV aDHERLTH D, group BMER TN TULLL,

CcOunv 271 )L&EFE>T, BkRgroup. HIm group, ﬂ:roup Z{EB L CTH Do

C D%, [blockCylinderEmp.unv] 7 7 -7 JU% EasyISTR ECTaHdHAH. X w1 ZHAL T, 1/1000 (C R
T—ILEBELTH<,

(AW 1 BHFCEERNDESR group TE341] & R/ADME group lotherS] REZRINSD. )

<E3& group DIER, >

EEN E%grgup@ Mblock] & lcylinder] &EER L TH B,

EasyISTR FDERFEIEH Tree £ T lFistrModel.msh] > [GROUP {ERX | &RBIRT B, C DEHE L TES group
ZERT 5, TSR

unv J 7 TILEEBRURKR T, XYY ARENOER group At [E341] TERINTH D, DRI vtk
BHEICRRINTULIENEICES,

TroIl tempTE I EE VIl ALT

mode 1 FEIR TR - n . = : .
X [t [t e | W - X B0 @Em EdEH B A& M
o | T rol
6 cdgeim L SR ] EasyISTRS for FrontISTR-5 (ver 3.26-210413)
VEE folder A MR
Tree =ERH node, surface, element group@{ERE
~ FrontISTR analysis meshi S GroupfERY
~ FistrModel.msh pick mode% ERT 5.
| CROUPYERS viewer@mesh&E VO TOUw I, AEEgroupEE AT
= TNGRPEN{S | , [SGRPEX{S 1 or MEGRPEN{S | & 2w 2 L TaroupZ BI{S.
GROUPSREE r8E 1 "5V TCEET 3.
R DS
TEADHEE pick mode ) face edge points | mouseTpickd SR
FHE (YEEEE)
M MR mouse TmeshZ pick L /Z B Ff
»
{EZEfolderMIBFFiSE) f;j%fjﬁﬁ
Fu L ~gq°
GrBEA || EIRAIrE fEEfolderl T BEg A gecresine s
[ _
directory solution solver model B = e group: {ERRT Sgroup
» ®inordsBond_copy® STATIC (6 blockCyl post groupHis | EEOUT NORPERS SERPERIZ mE
b |_IshellBox_copy® STATIC (6 boxTriPli
b | |solidBeamShell_ STATIC 7] triSolid! -
HE

b | taiyo?

C M. pick mode I} [face| THIBEMRAL T, BRUZVLWERgroup DHEIEVIXTIOY WD T B,
D) w O UREDD face DENRTRDEKICEN S,
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TP tempTFTIL WE

mode LA TR . ] ;
X 22 we g <« @8 Q0 @i
Qedess | #H6
{FZ folderPIDERHT
BERE
Tree

~ FrontISTR analysis
~ FistrModel.msh

W—IJL AT

B B d H B A& m

E EasyISTRS for FrontISTR-5 (ver 3.26-210413)

node, surface, element group@{ERE

meshi\ 5 GroupfERR

pick mode% ERT 3.
viewerDmeshZ VO R TOUw D, ARLgroupBEAT.
TNGRPEN{Z | , TSGRPEX{S | or TEGRPER{S] &2 Jw 2 L Tyroup® BiS.

GROUPHRSE (%1 £5 Y TEREY 3.
BT =R
EEE pick mode ) face ( edge () points |mouseTpicks BIR
IHRE (VIERERE)
i TRTBE )} ERES A ATE: | 341 1247 (5416,2) mouse Cmesh pick L 218
dirmEsa EIRAIrE VESE folder (CEE ;;;imﬁ 2=y A B,
directory solution solver model » solver group®: {ERLS Bgroups
+ ¥ nordsBond_copy® STATIC (6 blockCyl post growpltis | mmoUT NORPERZS SERPERS EGRPERS
» | shellBox_copy® STATIC 47 boxTriPli
» | solidBeamShell_ STATIC Ca triSelid: =
b [ taiyo2 =2
cOE. TEGRPES RV &EDOU YD THE, BRUCERDOD face HEZEE(CL T, MILTULEER
' — =
group N FRIDERICEIS TE B,
TPl tempTrrIl WE VY- AT
mode 1 FEIRFR T . — ° . & B - d = 8 A
Xt oWy e <=8 ak® &Jo BAN
& cdgeiim L S | EasyISTRS for FrontISTR-5 (ver 3.26-218413)
{EZE folderPI DR
Trie REEH node, surface, element group®{ERE

~« FrontISTR analysis
~ FistrModel.msh

GROUPHREE
R OEE
REE
WHAE (FHEERE)
{EE B folderDIBFFEE] ’ fifiﬁﬁ
dirBstA EiRdir%E {E¥folder ([CE BRI
directory solution solver model » solver
+ %inordsBond_copy® STATIC (6 blockCyl post
» [ IshellBox_copy® STATIC (a boxTriPli
» [solidBeamShell_ STATIC (G triSolid!

» [l taiyo2

C D%, YERTI S group i Mblockl EAS L.

meshi 5 GroupfERK

pick modeZ EIRT 3.

viewerDmeshE YOI TOUw I, AEEgropEE AT
TNGRPER{S | , [SGRPEX{Z ] or [EGRPEN{Z| & & w 2 L Toroup® BL{S.
Ts4E | RV THREY 3.

pick mode () face ( Jedge () points |mouseTpickd SIIH
MBS OAIE: | E341 1247 (5416,2) mouse Tmesh pick L 2 #BFF
AR 30 degree (08~90° )
group: {ERL T Bgroup

groupERig§ | EI/IOUF NGRPER S

SGRPERTS I EGRPER{S |

HiE

MERE1 RAVEDU YO UL TEZR group EEHKT Do

66



EasyISTRS#BEV - 2177)U  (easyistr-3.30.220324)

= TFrTIL tempTFEIL BE WL AT
mode 17 n ) = = - —
XA bl el w2 e X w0 @ 2w B L B A M

edgem | BERAL )

E EasyISTRS for FrontISTR-5 (ver 3.26-210413)

{EZ folderP DRRAT
Tree REEH node, surface, element group@{ER%
~ FrontISTR analysis meshi S GroupfERY
~ FistrModel.msh pick mode® ERT 5.
viewerDmeshE YOI TOUw I, AEEgropEE AT
e TNGRPER#S | , TSGRPEN#S | or [EGRPEL{Z! % 2 ') w 2 L Taroup% HIS,
GROUPEREE I9E | RIVTHEET 3.
BT OEE
EMME pick mode ) face ( Jedge (  points  MouseTpickd IR
WHAE (FHEERE)
) EREN WEOAIE: | E341 1247 (5416,2) mouse Tmesh% pick L 232 FF
{EZ FfolderDIBFTEE) [ —
Fu 1| 30 ~099°
drEmA | ERdirs fEEfolderlcHE i) -8 denresi(is i
REZEL _
directory solution solver model » solver group: (EEL T Sgroups
L]
» ¥inordsBond_copy@ STATIC (6 blockCyl post gropli® | mEOUT NCRPE2 SCRPEVIE CCRPERE

» | IshellBox_copy® STATIC Ca boxTriPli

b | solidBeamShell_ STATIC [4¢] triSolid!
» [ taiyo2

TRMNESE group Mblock] MTEHMOIZEEICIED, (vtk BELEICEERSRblock RRRINTUND, )

TIPS tepTEIL HWE WL ALT
A mE 0 @B BIJILO B A @

E EasyISTRS for FrontISTR-5 (ver 3.26-210413)

mode EIAZR T

{EZ folderP DRRAT
BFEE

node, surface, element group@{ER%
Tree

~ FrontISTR analysis meshi S GroupfERY
pick mode% EiRT B.

viewer®meshE VO TO U w0, AEEgroupEE Al
INGRPER{S | , MSGRPEX{S ] or TEGRPEN{S] & 7 J w2 L Taroup® BlfS.

GROUPREE r8e 1 Ay TCHET 3.
R OEE
REYE pick mde Q face ( Jedge () points |mouseTpickd IR
WHRE (MEERRE)
) EREN WEOAIE: | E341 1247 (5416,2) mouse Tmesh% pick L 232 FF
{E2 FEfolderDIRFTEE) [ —
Fu 1 30 90
GrEEA | EROCE (EEfolderHE o gegreci(ee i)
BRI _
directory solution solver model e groupF: | black ERLT Soroup
L]
» ¥inordsBond_copy@ STATIC (6 blockCyl post gropli® | mEOUT NCRPE2 SCRPEVIE CCRPERE
» | IshellBox_copy® STATIC Ca boxTriPli -
b | solidBeamShell_ STATIC [4¢] triSolid!
HE

» [ taiyo2

EKIC LT, FAERAIEER group cylinder | & U TEBULERDBUTICHES,
TRIE, FZHEEE Tree £T [GROUP #REE ] BIHZE KRS B/2RRE, vtk BIE E(C E341, block, cylinder
NERCTED, Ic. 3BEDER group MERTE 3.

67



EasyISTRS#BEV - 2177)U  (easyistr-3.30.220324)

TJrll tempTrIL BE WL AT

mode LR TR i — : = .
Xt ledwe g “ ESQ @bk 540 BAM
& edge=T FEEAL

E EasyISTRS for FrontISTR-5 (ver 3.26-210413)

{EZ folderN DERHT

Tree HERE node, surface, element GroupDiREE
~ FrontISTR analysis groupM s
~ FistrModel.msh NGRP, SGRP, EGRPOIEZgroupB%EER, RIVEIV W ILTRET 3.
EGRPICDU\TIZ. TmeshBlEf] 5 > CEGRPEMZLE A v I 1 EHIFRT 5.
GROUPYERE
GROUPHREE NGRP(node ) SGRP(surface) RE(element)
BT =R other$ E341
REE block
YIHAME (FEERRE) cylinder
» BRRGE
{EZ B folder DB EN J———
)
dirfEsea EiRdirE fEEfolder (C3E
i B
directory solution solver model » solver
» ¥ nordsBond_copy® STATIC (6 blockCyl post
b | IshellBox_copy® STATIC 4 boxTriPli
b [ solidBeamShell_ STATIC (G triSolid! grpBEE arpHIRR meshHIFR

b [ taiyo?

vtk BiE(d. B3 group BICHEL TUL\ 3, ytkEEJ:(C?EE?E*L‘CU%E%%OW%(I\ vtk BIE _E(CFRT
TETVBEFRgroup BERL TLH, IRIK(L, E341, block, cylinder DEFR group BERTZINTULBEH
([CTEBo DED. EADER group ME341] NEEIITNTULSNDC. block. cylinder DERICEE DT
E341 ERIRINTUL B, .

CORRE(E, vtk BEELTETILEEDYUYOLTE YD UK. BERgroup MELD>TULDA. E55D
EXRgroupZEV IO LIEOHMRHISEL LD,

CDB. EEDERgroup E341] ZHIFRI BN\ FFERTFEICLTHKBERH D,

CC Tl B3 Dgrp BEHIRL TH<KEICT B, ( Tgrp BHIBR] (&, EGRP RDEZHHIFRS NS D T\
ERX VI IANBIBRSNBERTIEEL, ) .
ZDHEF. TRIOKIC GROPREBHZRTSE. EXRgroup NE341] &RIRE. [grp BHEIBR] RV
20wy DU THIFRT B,

kD, Exgroup ME341] MHEIBRE NS,

TPl tempIr I HWE WL AT

mode LFEIRER T § = : = .
it leldwyl e @@ @R B0 ELW
& edgeRim EH

E EasyISTRS for FrontISTR-5 (ver 3.26-210413)
{EZ folderPIDERHT
REEE
Tree
~ FrontISTR analysis groupM i E

~ FistrModel.msh NGRP, SGRP, EGRPIEZgroupB%EiER, NI VEI VW I L TRET 3.
GROUPYERE EGRRIE DT, Imeshllff | 735 W TEGRPRDEE A W 1 EHIRT 3.

node, surface, element GroupMiREE

GROUPHREE NGRP(node ) SGRP(surface)
; R OERE otherS
¥ PRKE block
YIHAME (FEERE) cylinder
» BREGE
2T TR
FERZE1L
b solver

{EXAfolder DIBFFHEN
dir@shiA EiRdirE fE¥Efolder (C2E
directory solution solver model
+ ¥inordsBond_copy® STATIC (6 blockCyl
b | IshellBox_copy@ STATIC a boxTriPl;

» [IsolidBeamShell_ STATIC (G triSolid! grpBEESE grpBHIER meshHlIER

» [ taiyo2

TRM, B3R group [E341] ZHIFRLUCEEICE D, vtk BIHICERTRINTULSESR group M block,
cylinder THEHIENHERTED, .
ER group TE341] (. !ELEMENT TERINTCLIESEZR group D&, CNEHIBRI B & BAUERD
l--undefine-- 1 ELVVDBRFD vtk T—IMTEHNS, CDAB. --undefine--ERTRIEB &, E341
ERIUFIRNERIRTESIEMNTE S,
('EGROUP TERINTULIBE R group ZHIBRL TE I--undefine--| (F. ERETNLL, )
[--undefine--| (&, TROEXRR7ZIIVED VI TBIET, BRRSEDIENTES,

post

68



EasyISTRS#BEV - 2177)U  (easyistr-3.30.220324)

TrTI tempZFrIL WE WL AT
mode AR T

Xpbelo@e 2 “E®O @iE® 540 BAMW

edge R EIRL

E EasyISTRS for FrontISTR-5 (ver 3.26-210413)

{EZ folderN DERHT
HERE node, surface, element GroupDiREE
Tree
~ FrontISTR analysis groupM s
~ FistrModel.msh NGRP, SGRP, EGRPOIEZgroupB%EER, RIVEIV W ILTRET 3.
GROUPTER: EGRPICDUTIE, TmeshBllfR] 5 Y TERPEDMZYE A v 1 EHIRY 3.

GROUPHREE NGRP(node ) SGRP(surface) EGRP(element)

S RiTEE otherS block
!EX FEE cylinder
PIHAE (VIEREE)
{EZ B folder DB EN ; f?fjﬁzﬂﬁ
dirfBEHA EiRdirE fEEfolder (C3E BRI
directory solution solver model » solver
» ¥ nordsBond_copy® STATIC (6 blockCyl post
b | IshellBox_copy® STATIC 4 boxTriPli
b [ solidBeamShell_ STATIC (G triSolid: grpEEE grp&HIER meshEll %
b [ taiyo?
<[H group DER >

E5&k group block] O _EE% E group masterFaces] TE&RL CHB,
GROUP {EREIEI E T, BREUEBFMEVIXTIOUVILT, faceZEvVDT B, (TRER)
C D&, 1ERLT B group & ImasterFaces] Z A%, [SGRPEXE] RAVED U vO UL CHEZERST 3.

TP tempZFTIL WE Y- AL
mode IFEIAZFRT

i leldweyl @g # @80 @B 540 B AW
Reche il E EasyISTRS for FrontISTR-5 (ver 3.26-210413)
{EZ folder PR
Tree BEEN node, surface, element group®{ERE
~ FrontISTR analysis meshi 5 GroupfERL

~ Fistriodel.msh pick modeZ EIRY 5.
e — viewer®dmeshE YO ATIUw I, AEEgroupBE AT
TNGRPER{S | , [SGRPEXZ 1 or MEGRPER{S | #& 27w 2 L ToroupZ B3,

GROUPHRSE Ts¥E | M5V TRET 3.
BITOERE
FRYIME pick mode | Q) face edge points | mouseTpickd BHR
PHE (VEERE)
» EERE IS MAIM: | block 488 (4358,3) mouse Cmesh% pick L /2187
{EXE A folderDIBFRZEN P —
dirmEhA | EIRAirE (EEfolder(CEE i o cegree (B>-987 )
FrRIZE1L [—]
directory solution solver model e group#:| masterFace {ERT Sgroup
w
+ ¥ nordsBond_copyd STATIC (6 block(yl post gl | BEBIUT || NGRPIRS I SGRPERTS | EGRPER/S
b | |shellBox_copy® STATIC Ca boxTriPLi
b | |solidBeamShell_ STATIC 6 triSelid! =
; a=
» [ taiyo2

FEA, block O LEERELEBRICHS, EHAS>EIETECLS, )

£L. BRED DANRECE CLAVEA(E. face BEDBEZZ T [SGRPEVE] RIVET v L
CERELTHB, ) i

BEED DENBE TS RIBAER. [REI RIVEIUYHLT, BET .

69



EasyISTRS#BEV - 2177)U  (easyistr-3.30.220324)

7Pl tempI7FoIL WE Y- ALT

mode EEIAZR T

AN gy ee A EB 0 @R O B AWM
G et 35”“5 Bl EasyISTRS for FrontISTR-5 (ver 3.26-218413)
{EZ folder I DRRER
Tree HEIRE node, surface, element group®{ERE
~ FrontISTR analysis meshi 5 GroupEEL
+ FistrModel.msh pick mode’® EIRT 5.
viewer@MmeshE YDA TIUw I, ABEgroupBE AT
= TNGRPER#Z | , [SGRPEN{Z | or EGRPER{Z! % Jw O L Tgroup% BN,
GROUPHREE rs8el Ry Y THEET 3.
TS
PRIYIEE pick mode () face () edge points | mouseTpickd BITR
PHBIE (MHEEEE)
MBS OAIE: | block 488 (4358,3) mouse TmeshZ pick L 2 #BFF
3
e B folderDiBFZEN f?ﬁgﬁﬁ
W .| 3 s
drEREA | ERdirk {Efolder CHE i S| peofeeitisst:s)
. . : EBEZL .
directory solution solver model b eater group#: | masterface {ERT SoroupH
"
b ¥inordsBond_copy8 STATIC (6 blockCyl post groupi® | EEOUT || NGRPES | SGRPER/E | EGRPER/S
b | IshellBox_copy® STATIC (a boxTriPli - - — N
b | |solidBeamShell_ STATIC (€¢] triSolid: =
HE

» [l taiyo2
THRMEGUIERICE D, GROPIREBEREC. BISTETRHNESHDHHEETE S,

TFrTIl tempTrFrIL WE WL AT
mode lFEIR TR N ) - o _ o
XLLQ S Wy 2l 4 =00 & B BIIO B A M
G egem i’“”“: | EasyISTRS for FrontISTR-5 (ver 3.26-218413)

{EZE folderPI DR

HERE node, surface, element GroupMiWEE

Tree
~ FrontISTR analysis groupIHER
~ FistrModel.msh NGRP, SGRP, EGRP(D#FgroupBE ER., RIVEITU WO LTRET 3.
GROUPYESS EGRPIC D TIZ. Tmesh¥lff RS >~ CERPEMEZL A v/ 1 EHIFRT 5.
GROUPIRSE NGRP(node ) EGRP(element)
BRiTOEE block
PEYE otherS cylinder
WHAE (WHEERE)

VRS
{ES R folder OIBFTISED
=t 27 v TR

dirFBsEA i EiIRdirZ {E3Efolder (AT BB
directory solution solver model » solver
» ¥inordsBond_copy® STATIC (6 blockCyl post
» | shellBox_copy® STATIC (6 boxTriPli
» [ IsolidBeamShell_ STATIC (G triSolid!
» [ taiyo2

<82 group DYERK > )
group lblock] OTFME. [lcylinder] OTFHEE EEZEZNZEN, [fix] . [slaveNodes] . [load]
&_’_ btmabté‘f%
FF. block D TFEZ i group [fix] TEHRI D
T.G)’F%(c_\ block D NEID face =¥ DX CE VO LT, 1EBT 3 group % fix] & AFIL T INGRP EY

Bl RIVED YYD T B,

Vi

grpBEH grp R HIER meshil R

70



EasyISTRS#BEV - 2177)U  (easyistr-3.30.220324)

TPl tempTrrIl WE VY- AT

mode EIAZR T

il we 2le 4 m B0 @B BISDL B A m

edgesRT FEERAE

E EasyISTRS for FrontISTR-5 (ver 3.26-210413)

VEE folder A MR
Tree s node, surface, element group®{ERE
~ FrontISTR analysis meshi S GroupfERY
~ FistrModel.msh pick mode% EIRT 3.

viewer®meshE VO TO U w0, AEEgroupEE Al
TNGRPEN{S | , [SGRPEX{S 1 or MEGRPEN{S | & 2w 2 L TaroupZ BI{S.
TsE | YV THREY 3.

; RIS
,J(,( REYE pick mode @ face edge points | mouseTpickd SR
WHAME (VIHBERE)
) EREN WA OAIE: | block 1172 (6697,4) mouse Tmesh% pick L 232 FF
{EZ B folder DIEFFEEEN [ —
=5 : —gg°
GrEmA | ERirE fEEfolderc T e degree (B~9K° )
[{SER 5
directory solution solver model e gmup@.{ Fix I RIS Soroup
,.
» ¥inordsBond_copy@ STATIC (6 blockCyl post growpliE | mEOUT l NORPERZ= l SERPER= EGRPERE
b |_|shellBox_copyd STATIC (6 boxTriPli
» | solidBeamShell_ STATIC 7] triSolid! =
e

» [ taiyo?
TRIM. sgroup Ifix] ZES UBERICES, CDE. [/E] RIVEDJvILT, EETE S,

TPl tempZrrIL @E WL AT
mode EIRZR T

il we 2le 4 m B0 @k B JISLO B A m

roll
& cdgeiim L S | EasyISTRS for FrontISTR-5 (ver 3.26-218413)

{EZE folderPI DR
Tree REEH node, surface, element group@{ER%
~ FrontISTR analysis meshis S GroupfERL
~ FistrModel.msh pick modeZ ERT 3.
viewerDmeshE YOI TOUw I, AEEgropEE AT
= INGRPER{S | , [SGRPENZ 1 or [EGRPER{Z | & & U w & L ToroupZE BL{S.
GROUPEREE I9E | RIVTHEET 3.
TS
HEME pick mode Q) face edge points | mouseTpickd SITR
BB (MHEERE)
) EREN S OAIE: | block 1172 (6697,4) mouse Tmesh% pick L 238 FF
{EZ2 FfolderDIBFTEE) P —
= : —gg°
GrEmA | EIRdirs EEfolderlcHE ElE: 8 denresi(is i
EBEEL 1
directory solution solver model L eatias groupF: | fix {ERLT Soroups
!.
» ¥ nordsBond_copy@ STATIC (6 blockCyl post growpliiE | EmOUT NORPERZ= SGRPER= EGRPERE

b | IshellBox_copy@ STATIC (a boxTriPli
» [solidBeamShell_ STATIC (6 triSolid!

» [ taiyo2 e

CNICEKD. mgroup Mfix] MTETHMNB,
cylinder @J:'F%(C;f—i_g_roup ZER L THBD. CDIHFEIE. block MIBEET cylinder D FEMNE W I TE
10\, block ZIERTHRET Do

IERTEBEDTEF. RWROER group E3FIR (IRDERDEBAEY D, 7K, FREDIKE) LKET,
EXRMIZAIAVED ) WD T B EFEIRER group MIFRTELS M. GROUP FEREIEICH WV T, IERTL
VERERgroup D faceZEv I LT, ZOEFE, IFEXRRTFAIVED VYO LTE, FERTICTE S,
CD&A. TEIDKRIC, block @ face ZFIRL. EXRRT7rIVEDY VI LT, block MIERTRICTES,

71



EasyISTRS#BEV - 2177)U  (easyistr-3.30.220324)

TP tempZrFrIL WME W—IL ALT

Qdfﬁﬁi..d"'@l‘gg A mE0 @ Bd0H B AW

edge T ERRE

roll

E EasyISTRS for FrontISTR-5 (ver 3.26-210413)

{EZ folderPIDERHT
Tree =ENE node, surface, element group®{FRE
~ FrontISTR analysis meshi 5 GroupER
~ FistrModel.msh pick mode® EiRT 5.
enrmeE 9555 0. BEHEEAN,
o TNGRPEN{S | , TSGRPEX{S | or TEGRPERIS ] &2 U w 2 L Tyroup® BiS.
GROUPHRSE Rl ®5 > CBRET 3.
BT OEE
MRYIEE pick mode Q) face edge points | mouse Tpickd BITR
PIHAE (VIEREE)
)} ERES PBLMAIE: | block 1118 (6534,1) mouse Cmesh# pick L /2 87
EZE B folder DISFrED S~
T .| 3p ~0Q°
GrEEA | BIRMICE (EEfolderCHE - o Gexecl(2eotp)
B |
directory solution solver model b et group#: | fix RS Bgroups
[7
» ¥ nordsBond_copy® STATIC (G blockCyl post gropllis | EEOUT e SERPERIS e

» | shel1Box_copy® STATIC 4 boxTriPli
» | solidBeamShell_ STATIC Ca triSelid:
b [ taiyo?

N

%CE§IT HER(E. cylinder DETEMNREY O TEBNDT. BALR [slaveNodes] . [load] T group MERK
LU slaveNodes & load (DR group ZHESR UTZEIHEICE D, (load, slaveNodes MEERTE D, )

HE

7oL tempZFrIL WE WL AT
mode EEIAZR T

Xt leldwey e 4 @@ @k =0 B AW

G cdgeim LR B EasyISTRS for FrontISTR-5 (ver 3.26-218413)

{EZ folder I DRRER
Tree HiEnH node, surface, element GroupMiEEE
~ FrontISTR analysis groupDiEE
~ FistrModel.msh NGRP, SGRP, EGRP(DFgroupB%& ER., RIVEITU WD LTRET 3.
GROUPYERE EGRPIC DUITIE, [meshBIER | K5 ¥ TEGRPRDZLE A v /1 EHIRT 3.
NGRP(node) SGRP(surface) EGRP(¢lement)
. EiriElE fix masterFace block
[x FEEE load other$ cylinder
{EZ B folderDIEFFEEEN d fifjﬁﬁ
dirfB A EiRdirE {FEfolder (C3E -
directory solution solver model » solver
+ ¥inordsBond_copy® STATIC (6 blockCyl post
» [ IshellBox_copy® STATIC (a boxTriPli
» [solidBeamShell_ STATIC (G triSolid: orpEREE arpBHIER meshHlF:

b [ taiyo2

3-15-2. HAsA(NGRP). MEI(SGRP). ZESR(EGRP) group DRAFAEE. HIER

%lg:_roup NDZIEE, HIBR(E. GROPIREBEE CHRET DEICHED,
mgroup =l L CERBAT B,

B group Ifix] & [fix2| (CRMEBELTHD )
FF, U mﬁ(cﬂﬁmﬁﬁ,m&rou% Mfix) &ZR L. Fgrp BEE | R VED U v LT, HLL group
% THix2] EAAT 3,

//n\

72



EasyISTRS#BEV - 2177)U  (easyistr-3.30.220324)

EasyISTRS: nordsBond_copy@ - o x

7oL tempZFrIl @WE W AT [ ]
mode IFEIRFR T nodeGroup& NEE x

XpLhtleldwe @l A @80 @Ek® B 40

edgeFRin SERAE

B! EasyISTRS for FrontISTR- FL LinodeGroupBE AT LT EE L

{EE folder IR { [f' 2 ]
Ea = ||
node, sul

Tree
~ FrontISTR analysis group®#EE

~ FistrModel.msh NGRP, SGRP, EGRPMEgroupBE
EGRPIC DUVTIZE. TmeshillER ] |

FrElL 0K

ROUP{E BX
W SGRP(surface) EGRP(element)
mRiTOEE masterFace block

e load other$ cylinder

WHAE (FEEEE) slaveNodes
» BREHS

AT v TR

FREZEL
» solver

Zl

O

{EXEAfolderDIBFFEE
dirBseA EiRdir#E E¥Efolder (CE

directory solution solver model
» ¥ nordsBond_copy® STATIC (6 blockCyl post
b | |shellBox_copy® STATIC MUMPS  boxTriPLi

b [solidBeamShell_ STATIC (6 triSolid: orpBEE grpBHIER meshHlIER

» [ taiyo2

NICED, UTORICRIMNEECTE D,

TPl tempTrrIl WE WL ALT

mode L FEIR R T 5 R — : - -
i hleldwe g “E@0 @R BJLO B AW

edge®m FEERAE

E EasyISTRS for FrontISTR-5 (ver 3.26-210482)

{EZE folderPI DRI
Tree REEH node, surface, element GroupMiEEE
+ FrontISTR analysis group® RS
~ FistrModel.msh NGRP, SGRP, EGRPODE-groupBZ iR, MIVEI U O L TRET 3.
GROUPYERS EGRPIC D TIZ. Tmesh¥lff RS >~ CERPEMEZL A v/ 1 EHIFRT 5.

GROUPIRSE NGRP(node) SGRP(surface) EGRP(element)

v T EE masterFace block

Lz HEE Toad otherS cylinder
FHAE (IMESERE) slavelodes
» BRET
{EZAfolder DIZFFEE) .
T
dir@shiA EIRdirZ fEEfolder(CHF —
directory solution solver model » solver

» ¥ nordsBond_copy® STATIC (6 blockCyl

p@ﬁﬂﬁ?(&t rp ZHIBR] R VED U WO LT, BIRUTZ group RBIBRTE B,
P cE G Lok SRR Al o LA

gro
(&
':Ej CNESNRBIER, HIERE. TRD group [CBRZEMZFMNFRE SN TULVIRRE
ES

TNSEXITI B,
L. BRFHSFNR EEH’L'CM%!K%'C BIER, HIFREEXRTIdE. TNREARABRIUF7EINTL
L BREDHENEL S,

3-16. Z0fth

3-16-1. plotStepMonitor (CDWT

ISR CEERE T O 2B a. SHERERNNS L. STERSTATONTULBIHNESH, BAELECE
SELTLBIONN, EERATIIHMAEEL L\, SHENETRT LIZE. FER/BREMEL T, SHENE
L<iThnih&SHm HMTEDEHEICES,

C DA, SERPDE step DIKREBRRXT S ITRRSIEDIRICL T, SHERPICHVTE, SHEMRSEL

TONTVBIHESHRHTEBRUIC. CNDISTRTRE gnuplot ZFE > TEHRIRLZEDA.
plotStepMonitor (C7EB,

plotStepMonitor (&, IRTEDE C 3. FEIRFERNT (ERARRNT, SHEIBMEMRNT) CEIENT CEBERSEN. JEE

73



EasyISTRS#BEV - 2177)U  (easyistr-3.30.220324)

) [CDVTHIGLTULD,
BIERE. UTNERICED,

AEOEAR. =NERL (Ux max. Ux min)
BEOFEK, =NERL (Uy max, Uy min)
LHAORA. RINEM (Uz max, Uz min)
BA mises i5/]

iter %K

BX. B/VEE (max tenperature. min tenperature)
CNSOfEIE. SHERFT FrontISTREZBZFTIAATUBUTD I 71 ILH\ST—IEZHHE > TL D,

0.1log BHEORA, &/NEL, RAmisesiH/]
FSTR.sta iter @

plotStepMonitor (3. 5s RTINS T 7 T ILOABZEHHICVE. EZESL T, gnuplot ZfE > TEX
Djjﬂsﬁj—btb\<o

BOAE. TRIOKRIC TFrontISTRE T KA VED U WO U TCEHERIRSEIZE. FREHEMET L
%(C Mstep KRR RIVED ) WO T BET, plotStepMonitor HNEEEIL T, & step DIWRERRT

uau}

BT R
SO%RTY

~< <
'D U
Iﬂn[ﬂ:)ﬁlﬂ]

u]

HERE lver (DEGE
¥ FrontISTR analysis VRS
FistrModel.msh WHRDEEE
BT OER ] WHEET S cpull:|
> RS NEERpres
> ERES
FREE T (5L, WFHNEL)
v 5w IR
T iterationLogh [ timelogHl ERHDFE| 1
» M restartDElliD: [ ) FPhsteph SFEBT S
Rost RTTPTIb: | fistri

SE

[ FrontISTREFT ]

stepiinim
(plotStepMonitor)

F7z. plotStepMonitor MEENE. IWANSUTFEANLTERETESD. COBEIE. ALY T LD
kUL 355 [0.logl . [FSTR.sta] &EFHAHIT S TRTRI B,

$ plotStepMontor.py
plotStepMonitor MEHIE LT, 4-2 TEOBBUERFTDOBEIELUTICRYT

74



EasyISTRS#BEV - 2177)U  (easyistr-3.30.220324)

@ — O GnuplotD R @
H e o N
'e HF N G\\ X 4

0.004

6.5x10%

0.002
7 ex108
0
3 = -"/ 4 55x108
g 0.002 ~f 9
o 4 £
3 /
@ .0.004 / E
a 1 sx10%
0.006
1 4.5x108
0.008
001 L L L L L L L L ot 4x108
a 2 3 4 5 6 7 8 9 10

x= 5.62003 y=-0.00844117 y2= 4.27836e+08

BX. BRINEMNTSITRRIN, BREHLTLB., SAERPTENNEL TULHEWEE., BE(CH
WrCcEBHICHED,

3-16-2. #HE¥ step BITICDUL\T

FEAREENTCENENT (CH VT, STERPTRAFRBEZEE L CHESEBIHE. SHEEEHO step (C (T
T, StETEBIENTE S,

B step BBTDSES, FREEE Tree AN [ X7 v TR | Z#IRU. BN RS V% step BT
BROJwOLT, THREIRIUTHEESTED, TRIOFITIE. 3 stepPEEBIMLTIZHICES,

BERE
¥ FrontISTR analysis A7 TR (step) OEH
FistrModel.msh STEP
R OES BET DstepB
b AAEE STEPB
r HRES STEP1
STEP2

> HAEMF STEP
> HREM STEP2

v 25w TR
STEPB
STEP1 stepEHEE B>
STEP2 F8N0>> | 5 U TEM. :
Te<HlfR ) H5 > THIR. <<HIRE
R
P solver
post
FiE

CNICEKD, FRFEIER Tree AIC MBREM STEP1] & MBREFZM STEP2] MEMNINDID T, CDHI(C
BR D step ATHEAIT BI3ERREZEANT B,

BREM BRAID step TRERAT BIBFARMAERE
RS STEPT #2 ZB D step THEAT SBRARAERE
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IR STEP2 #3 FB D step THEAT IRARMERE

fixEEEELZTE, load ADFEZIRE(C 100 > 200 > -100 N DRICEIETE TLKFEUTICR
I, fix ADEE(F. £ step THEDR. RYID step TERL TH I, EX TV I THEATES,

<BREMH (RFD step) >

plate

v ERSH fix HOEZE
v BOUNDARY (Zf) e = B
- & x (0.0
fix
v CLOAD (FE) &y o0
load & - BB
DLDAD (EE7D)
VLOAD ({&RE71) BE |
coay s
v BREM Load EODFE : 100 N
v BOUNDARY (Z=fi1) I EEPEEOESR
fix O BREEDOEE (AJMEEZOFETMRICEY )
v CLDAD (fHEE) O =S ILEE (ANE/MHAH EMHAlcty )
@® EAME—FIEE (FAMEECHIEEMRICEY )
DLOAD (EEFD)
VLOAD (EERETY) Fx :_.a
GRAV (E7) Fy[8.0
CENT (EDA) Fz [100

TEMPERATURE (iBFE

<IBREM STEPT DFRE >

> BREM Load EIDFRIE : 200 N

v R4 STEP ty T EEPREECER
BOUNDARY (ZE{iT) O MREeDoEE (AMEEZOFETMRICEY )

v CLOAD (FEE) O F—SILEE (AME/FmS EHEcey )
@ SH—SEE (SHHAEELEIBEMARICEY F)

DLOAD (FEH)
VLOAD (RER) Fx 0.0
GRAV (E7) Fy[8.0
CENT (D) Fz |200

TFMPFRATIIRF (B ME

<EIREMF STEP2> DEXE

> EREH Load EIDTE : -100 N

P EREM STEP] vy T RS EEOES

v RS STEP2 O HRNEOOEE (ADEEZOFEMAICE Y )
BOUNDARY (ZE47) O F—5ILEE (ANE/BHE =@alcty )

v CLOAD (FEE) ® SHHR—SILEE (E9hEEELBEERRCEY )
DLOAD (1) i
VLOAD ({£RE7) Fy 0.0
GRAV (EN) Fz [-100
CENT (BT
BRZEERTEE. BO. [RTF YT NDOE step DEREEZD step CEAT BIBREZEEEIRT B,
<STEPQ >
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* FrontISTR analysis
FistrModel.msh
FRiTOERE

b RARAMEHE
FEAME (FERE)
P ERRG
» FEREH STEP
b EFRM STEP2
v 2T W TR
STEP1
STEP2
LS E o
b solver
post

<STEP1>

~ FrontISTR analysis
FistrModel.msh
FRiTOERE
» R E
FEAME (FERE)
» FREG
» BREH STEM
b BRFRH STEP2
v A7 TR
STEP@
STEP2
LSS e
b solver
post

<STEP2>

STEP@
BEREIESEES (MRFTRIEXTEA)
TYPE STATIC ~ | DTIME ETIME minDT maxDT
1.8 1.8 B 1.8
CONVERG Te-6
SUBSTEPS 5
MAXITER 1080
MAXCONTITER 1@
stepfBiT 9 SEREG
C MstepF TOERRM HET DERRMF
BOUNDARY , fix, STEP@
CLOAD, load, STEP@
BIR>>
«<RY
STEP1
EREESEES (BREATIEEITEA)
TYPE STATIC « | DTIME ETIME minDT maxDT
1.8 1.8 8.1 1.8
CONVERG le-6
SUBSTEPS 5 |

MAXITER 10600
MAXCONTITER 10

stepfRiT T 2EREG
C MstepFE TOERRMF HET EREN
CLOAD, load,STEP@ BOUNDARY , fix,STEP@
CLOAD, load, STEP1
EIR>>
<ET
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v FrontISTR analysis STEP2
FistrModel.msh BEREESEES (MR TEEXTEA)
BRI TYPE STATIC ' ETIME
b AR CONVERG Te-6
YIHRME (¥DHEEREE) SUBSTEPS 5
il MAXITER 1608
» EBREL STEP
b EEEM STEP MAXCONTITER 18
- 25w BRIk
:r;pa stepBBHi T BEREH
it C MstepF TOEARRH HET IERENG
CLOAD, load, STEP@ BOUNDARY , fix,STEP@
CLOAD, load, STEP1 CLOAD, load, STEP2
EERSZE (b
b solver RIR>>
post «<RY

M EDERETEL step DEERTAFIEEICE D, FHEEXRTINL, & setp BICIREICFHENEATUV

3-16-3. RADEHICDOWVT

BUMERERTEL CTULBHIRICE. ROBRELCTULD, BinJI—T&BELT. TDIIL—TORA (&
N) 2EHL T, HHOSTEIENTE S,
CNERBIBIZHOXO) TREERLTUVD, COFEARAFEE. UTICLD,

1) FrontISTR T
EKITIBHEIC, TBEIR/KRS : REACTION] REPNIBHE UL TEESNTUVDIHHESRT D,

HETE

¥ FrontISTR analysis HIPREORIE
FistrModel.msh output
AR (A HOmE: |ETBHNTE
> BN 2 1 JLASEE: SHELL_LAYER ZE{77: DISPLACEMENT
YRE (PREE) 2 1 )R : SHELL _SURFACE
> EREN A ACC
v 25w TR REFENOM: BEAM_NOM EmG 7] :NSTRESS
STEPD @5 R0 T+ ISTRAIN Z¥EMisesiEi: EMISES
e W REE U T dr: PL_ISTRAIN EFEG7I:ESTRESS
realbar B4 =70 : ISTRESS B
©Ecolver R U d  NSTRAIN ppe—
W RO TFH:TH_NSTRAIN

EFEUTFHESTRAIN
EEMOFH:TH_ESTRAIN
A VEL

post

e, BB SN ] TRITI S, FrontISTRD/A—T3 V(C kDT, RHM
BT ClIE. RADVELUSEHESINLEVZ0, EREEMEERTCE % 'é T)_b EHTE
%E?ﬁ%i)%t ULTEtETE S, (FrontISTR ver5 IR, RN CEELSRAOMEAETE

2) imAEE .
EasyISTR EiE FEROD MNmAKEBE | K5 Y TimARERENT Do

3) j?)Rlb(Eb% )
HARECOVYR EMT@&D&AH?%
COBIZ. EimTIL— Tfix] (CRETIRND (§H) 8L ITIHICES,
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EatslISTR ver3.0 LIED\VS lgetReactionForce.py] (C(&. path A%E > CLELIDTREITIE,
BRIBZ# $binAppl Z(IML TEITI B,

$ python3 $binApp/getReactionForce.py fix
FistrModel.res.0.1: [-8.938911832956364e-10, 5.184475071473571e-11,
300.00000000005195]

SHERBRE. RAODENBRIRILELTHATNTE D, CORANS., IHMAICKRAM
(300N HEE U TVWBDREHNERTE S,

B EDKRETTET, FIRTIL—TEEELT. RAZEKDBICENTE S,

3-16-4. KBBEAw D 1B (BIEXA YD 10#591E)

100 FEZD EOXA YT 1&{EKT DIBES. Salome EOAXA VIV EFEOT, XvIaE{EHLEBRE. Xwv
:J:L{’EEE(C%XHH%FEE (1592 k) - TLE D,
ﬁé-l—%ﬁl?i&fi‘@*ﬂb\wyalb\a Xy a1EfMN<IERUVEBEITET., KIREX Y 15 ERETIE

T
Aw Y 1EflH< I RMAMEDTES. REOERICHPEMREEBML., COFREME> THLVWEREE
'O.':I:'.@“H,PEHYD‘CL\C%O CDA. COBFEEI1LOTSE, BEREANSEICIERD, S5I(CiTDE. 644EIC
BEHIMEZ TN, CcOBHECIE. 100 FEED X v 1{EREREIE. 1 UNCHERCE B,

3-16-4-1. Xwa#isMEGE

X2 Al bDIz®(C, rflneSeparateMesh pyl ROV TFREEBRLTVDINDT, CNERTI DT
TEETE5, 2AHEE, UTcLs )
EasyISTR ver3.0 LN S rflneSeparateMesh py] ([ path BME D> TLVELD T, HITICHZH>TIE. TRE
& [$binAppl ZE{INMIL TEITI B,

$ python3 $binApp/fineSeparateMesh.py FistrModel.msh 1

EEFAITIE. XwZaT7-1)L IFistrModel.msh] % numlevel 1] THMELT B
numlevel:1 (. FRIESE 1 BHERL CTHAMES 3. numlevel:2 MIIBA(L. 2 OIFREESEENT 30T,
TEH(T 6415(CIBR B, .
CHDIDI T, MHEE, ANEE. BEED 1R 2REBZRCHELTVD, Y TILPE—LERICIE, X
5L TULELY,

3-16-4-2. X v 1#iEDH

XwZaTJ7)L plate.unv] ZFE>T. Xv I 1Mi9ME&EITOTH D,

EasyISTR £ T, plate.unv J7 TILEX YT 1ZHL T, FrontISTREBOX w177 7L

[FistrModel.msh| &{FARY B,

lﬁgﬂ)i%'fb%qglsm o TNmXELE RIV&EDY WO LT, EasyISTROImARZREIL. UTEANLTI
$ pyt?mnS $binApp/fineSeparateMesh.py FistrModel.msh 1

COBRBUTICE S, 1EIOHIDET. BREMSFEICHER. X v aln<EoTU S,

LD A w1 16 (numlevel:1)
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numlevel:2 CHIMEZEITS ELTICHE D,

#ME# (numlevel:2)

MEDKSIC, BRICHREMOZA YD IEMA LIRWIMBEICIE. COIFEEMSIET, BHICHMN<
TEBL. KBREX Y Y 1 NBRETIENTE 3,

3-16-5. BEOERS 1T TITHREETIEFTILICDOULT

EasyISTR Tld, 17 DEF group T1 7 NERK type E LTETVEBRI ZBEEALLTUVBM EFIL
FAKIC K DT UTDRk(C. NEFRERFICHDNICAARERNSINSHENH D,

i%}%?}(&é&?a;mﬂg ZFEOT. NEABBRTAYVIIZER UL D E LA, BPHIC AEAERMER
\j C /3 C C[ o

N EN CG)EI%%?G) unv 7 7 TIVEX W D ABRTEEN > eM BEF. unv2fistr.py ZEFE> T, fistr
ERICEBTE S,

BIR, FrontISTR (EasyISTR) TIJ, solid BFRE& LT, WEE, REEAE (prism)  NEALUNMERELLD
T, CNoMREBELTVBETIVE. AEE AV 1BR/TE, BN TEd, LHAL. ESZVRORA
KERREVD T, MEERE ANEEDRERKRREV, (BRI group Z93(FT. HEEDH DESR group.
NEAEOHNDER group EINE., KX D, )

BT AiRBLIeET IV EM> T, RBRICHEUBRICE S,
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4. [GHEA
HIIE CREMBMRIT DB/ ER DR ce T TlE. ZNLUADEBHICDOVT, ZORIESEESIAT S,

COIBEEFATERLTCUB X YT 1T 71)blE. <TreeFoam D1 > X ~—JUL Dir>/unvFiles 7 # JLSAIC
REINTUVBDT., CCHHSAFTES,

4-1. BERERN

BT A EasyISTR CREHTS SHBICDOUVTE]D L1 3,
workFolder (&, [CAE-fistr/Case/ringContact | Z{ER L CTHEWT T Do

4-1-1. EFILER
EFIUIE. UTOFRKREZ XD, salome TUTOEIRTX YT 1 &ERLTUNB,

A A delnls
2
v
2
v -
S
R50
R100 I
ring
XwZa9—0X
£{&: netgen-1D-2D-3D
20mm
BEARER : local length
5mm

AXw2adhII—Ald. T TE,
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ring {8l cone {8l
topN ( nodeGroup )
ringContact ( nodeGroup ) togiﬁé faceGroup )

FEERE)

CDMOXwZa% ringCone.unv & LT, workFolder RICIRTF,
BIF(T. Fix RBIEL T, cone O LEE BT & 5 BAMERERN & cone LHICHEE NI BHEMTD 2
BEORNE T > CHE.

4-1-2. BMIHROERGEET
4-1-2-1. Xwa%

TEA, XwZ &L T, 1/1000 (C scale BE UJTHERICIE D, BR D group MTFEDRRICFT VNN VT
INTUBA, paraView TZDFIR, UBHERTET D,

AwI aHE
modelSize(xyz): 0.2 0.19982263 0.2 E?Rpri(n?e“‘e”tﬁrm‘p)
2. cone
nodes 2832
elements type:341 3149 SGRP ( faceGroup )
5 1. otherS
elements type:341 3896 2. topF

3. contactSlope
EGRP ring 3149

EGRP cone 3896 N?BPfi(XnodeGFOUP)
SGRP otherS 1698 7. rinaContact
SGRP topF 175 3. top

SGRP contactSlope 1177 4. side

NGRP fix 94

NGRP ringContact 537
NGRP topN 184
NGRP side 187

4-1-2-2. BEROEE
TROKRIC, TIHSEEENT] &38R, [REI RIVEDIVILT, BREI B,
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@ - 0 EasyISTR: ringContact

EasyISTR for FrontISTR (ver 2.14-151022)

BERE
¥ FrontISTR analysis

FistrModel.msh mTOESR
RITOER ; BT EDERAT =
3 2
i i ABNT 7L
> SRR AN:FistrModel.msh
FifEEL AM:FistrModel.cnt
b 25w TR HiN:FistrModel.res
# solver
BE
post
4-1-2-3. MRIYMEEDEE

B OERENRE

ring & cone [CBAQ Aluminum & Steel EEXET B, FREHR,

@ - 0 EasyISTR: ringContact

EasyISTR for FrontISTR (ver 2.14-151022)

S HEYMEHEOEE
¥ FrontISTR analysis o =
FistrModel.msh MR B ERE
elGroups:ring
BRITOHER
v HRIE B | Aluminum 2 [HHDBERAC |
s
cone HEETIL ,_ELASTI[ - | Bt (plastic)data
> RARM BERELE I T 2
> 27w TR
» solver | EBE
post
elGroup#: cone
RO @ ;
e —— EE: | Steel = |FE0BERAC |
ring HEEHE
> RS BHRELE/ 5 1 T 3
> 27w TR
» solver | BE
post
4-1-2-4. BREHFOHRE

BREMI., ring EED fix EEE L. cone EED topN % 2mm (-0.002) F(F3,

TROKICERET B,
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@ — o0 EasyISTR: test

EasyISTR for FrontISTR (ver 2.25-171088)

EERE
v FrnntlTSTR analysis BOUNDARY (ffird - EI9H) DERE
FistrModel.msh group®: fix
BT OESR =i O
> AR E & x 0.0
v HASM &y 0.0
¥ BOUNDARY (ZE{i) &z (0.0
topN e
CLOAD (fE)

@ - O EasyISTR: test

EasyISTR for FrontISTR (ver 2.25-171008)

HEEE
= anﬂ’;m e BOUNDARY (s - Zf09%) Mg
FistrModel.msh group#: toph
RO B =
> RS o8
v EEEM &y 0.0
¥ BOUNDARY (ZE{i1) & z |-0.002
fix

BE
CLOAD (fHEE)

4-1-2-5. EMOERE

CCT. EMOBREETS. COARABDEMBETSAEDRTEIERICKL S,

EasyISTR MEREIEH Tree L MEFHREMF] > [CONTACT (M) | ZFEIRT B,

COOEMELET, Algorithm ZHERT 5, SORE(E. [Lagrange BEE | MBFEINTL B,

Algorithm (&, [SLAGRANGE (Lag&_ran e /HLE) | & TALAGRANGE (¥iiR Laglange %) 1 MEIRTE B M.
C CTTld. Tlagrange ZHUE | iﬁ?ﬂ’bﬁ:o

D&, TEI>>] RIVEDOUVDL, TEREI RIVEDUYOLT, [(PO] & Tree £IZEBMT B,
(THEE, )
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BERE
¥ FrontISTR analysis
FistrModel.msh contact OEH
B RS contact®Algorithm& B¥E
> AR E Algorithm
v EREM Algorithm | SLAGRANGE (LagrangesREi%) 2
B BOUNDARY (Zfii)
CLOAD (FE) s BET ScontactPair
DLOAD (FER) cPo
VLOAD ({£RE1)
GRAV (EN) \
CENT (D7) MEM>> | R V%&E
TEMPERATURE (:BE contactEBE B> DUwIFBEEMIND

% NEM>] RE 2 TiEM.
le<BllfR | 19 THIkk. <<l
¥ CONTACT (i) . 3

FLOAD (FAHAREIEE)
VELOCITY (3FE)
ACCELERATION (103
INITIAL (¥NEREBE
FIXTEMP ((BEEE
CFLUX (SEchEAFIH

HARGORE

CD&, XTEEHTree £ I(PO] &E#IRL T, BHMORNBERTEIT D, (TRER)
contactPa1r0) S hAEN

slave : nodeGroup (R)
master : faceGroup (@)

“Hh D, REBEDEMEE
REER [K/E) N5 JED'J qu‘C RABZHEEIE S,

—_BENE CONTACT (1) DRIE
~ FrontISTR analysis contactPaird :(P@
FistrModel.msh contactType
BRI © =-E = (slave-master)
> MR (E H-E ER
= T nodeGroup O 'J X =/
1DHEME (¥IHAEE) contactPairDEEE //// P FingContact 1 Eﬁ}
v RRRN slave ringContact <& v

SO (c) master| contactSlope @¢— = faceGroup DY R |\':F'7‘J\b

CLOAD (#7%8) I contactSlope | % &R
DLOAD (FEF) contactDF
VLOAD ({4#871) INTERACTION FSLID (BERTAD) -
GRAV (EE7)
CENT (Eivh) NTOL| 1.8e-5 ERAE L E 0E
TEMPERATURE (BFE TTOL 1.0e-3 ERABLFVE
SPRING (/IR EEFE. foef 0.1 4 — — mmmey ERGRE0.1EAT
factor 1.8e5 EBEOARTILT - B
FLOAD (SERTE)
VELOCITY (GERE) g

ACCELERATION (hD3
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4-1-2-6. TV TRRFORE
IR DIZS. ATV TEIMNBEICLS, (BIEEATE. REARE, )

HREALEE. FBEEE Tree LD [T X5y FEENT ] ZBIRL. TSTEP] ZFIR. HEIR>>| RIVEI U W
DLUT. BREI D group Bl(C TSTEP] =ZENT B,

D&, TEBEIRIVEDUYOLT, REEETETED, BEID L. XEEE Tree RIC ISTEP] M
Bmdhnd,

HERE ; "
¥ FrontISTR analysis A7 W IR (step) OFEH
FistrModel.msh STEP
RITOER BET BstepB

> HEIMIE STERS
b {EEE

> solver

post

Step;Eﬁ,S
MEns>>] f9 2 TiEl.

Me<Bilf | A9 2 THIR. <<HlER

CCETT, ATV TR ERET DRDERBNTE L EICES,

RIS, RTVTBRONBEERTET B,
XEIEE Tree A [STEPO ZEIRT B, TEIN [STEPO] BIREEBDOHNBI(ICL D,

87



EasyISTRS#BEV - 2177)U  (easyistr-3.30.220324)

HEER
Tree
~ FrontISTR analysis
FistrModel.msh
B OES
y AREIE
HERE (YVEERE)
r BREGF
v A7 TERR

STEP@

AL
b solver
post

FRICHL T, TRIORICIEIELTULS, EIE® [3RE | T
AT TN I BIBARMGEE. C C TS, EREETCEET S

27w TR OEE

< ERI>

B

STEPO
BERMESEEDS (MR TIIEITEA)
TYPE STATIC ~ | DTIME ETIME
CONVERG Te-6 -
SUBSTEPS 1
MAXITER 1000
MAXCONTITER 10

stepfRtR T SIERRM
C MstepE TOEREH
BOUNDARY , fix, STEP@
BOUNDARY, topN, STEP@
CONTACT,CP@, STEPB

HET SEARN

>
%ﬁ%ﬁﬁ@éo

SubStepZ 5] [CERELTLSEA. 5DEIL TEHEL TV EILE S,

HEEE
Tree
~ FrontISTR analysis
FistrModel.msh
BT OERE
r R E
PEAME (FHARRT)
r FBREH
v 27w TR

STEP@

EERE 2=l
b solver
post

4-1-2-7. EtEEHIA.

A7 W TRITOHET
STEPR
BEEEESEES (B TREXFIEA)
TYPE STATIC ~ | DTIME ETIME minDT
CONVERG Te-6 : L 13
SUBSTEPp 5
MAXITER 1000
MAXCONTITER 10

steplifth ¥ SIEREG
C MstepFE TOEREMF =
BOUNDARY , fix,STEP@
BOUNDARY , topN, STEP@
CONTACT, CP@,STEPE
Bt
BROER
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S1ERAIAT B BRI AT DERICHRAE solver & TMUMPS] (CEE T B, (FrontISTR-4 TlE. (6] TEUE
L TULZM, FrontISTR-5 T, UNRUEELDT IMUMPS] (CEHE, )

HERE

Tree #@fzsolverDEEE
~ FrontISTR analysis @ zsolver
FistrModel.msh METHU v BEE
B &S PRECOND 1 AMEE
> MHULLE NIER 28800 F= fE o] #
FHAME (¥MERE) .
y BREN RESID 1.00800e-06 fI5tngE
» 27w TERIR e
FERZAL
~ solver
Hh
post

Eér%%ﬁ?ﬁ‘(at\ ETEIEE Tree £ lsolver] &&IRU. [FrontISTRETI RIVEDH U WO LT, SHEREE

BEEB e
¥ FrontISTR analysis salver g
FistrModel.msh WHIMEDERE
Rt ORI [ wHISETS  cpusli:|1
S iaisine Awira5yEl
> EREMS
BSREAG T (YL, IR
v 25w TR

] iterationlogt) [ timelogiihl &ERHENFEN
restartDlif): | EhstepH SEBT S

KITIT Pz |fistri

|

[ FrontISTRET ]

stepiindT
(plotStepMonitor)

STERIAE, [stepiKFRim] RIVET U w I LT, plotStepMonitor ZBENT S &, UTDITSTHEK
TSN, BT W IOHERRNERT S TRRSND, CClc, BADmises GARKRRINTHED, ]|
€ step THY5.7e9Pa CRER CE B, SOINHZE, HEREANELOT, HEMET LEE, J5 INERR
SNBINBM, step MNZL ., HERENNDSHEL. HEORBEH(C, TS TRRAEHFIN,
BRE step DIGRNMERTE B,
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0.0015 : ; ; : . T . 6x107
-
1 s.5x10°
0.001
1 sx10?
0.0005 1 4.5x10°
4 a
= 0 4ot
w wn
= ¥
L
8 1 35x10° ¥
= 8
2 Rl
i -0.0005 E
o 1 3x10°
4 a
— 2.5x10
1 2x10°
-0.0015
1 1.5x10°
-0.002 : : : : : : : 1x10°
1 1.5 2 2.5 3 35 4 45 5
step

SHEIR TS, BREIEE Tree AD Mpost] &RIRL, leGrpBill RIVED VWO LT, BRI 71)UIC
%?group (cone & ring) HEBMUL TH<, €NDE, [ParaViewiZ®] RIVEDH U VI LT, BRER
=

[

paraView t2Ehf&. &R T 7 7JU(E. [convFistrModel.res.0...vtk] [C7EB,

R 7w FEEITC TSUBSTEP : 5] CEREL . ETHRC MERHDBE : 11 ERELTUSR, BRI 71U
(F. 57 FELTUD, paraView ZEEEBNTDE, cNST 7 M IVEFTIHAAITIRETEBNT 5D T, HLEnE
‘é-gégpl%asﬂ_\(,s’ VEDDYOULTETIVERRIE, [last Frame] RIVED VWO LT, RIEDERF
MR D <o

@ — O ParaView 4.8.1 64-bit

File Edit View Sources Filters Tools Macros Help Last Frame 7R3 >
pHBEOaS?R KA D> DD,@ i e
0 @ & (@soidcoer  [-][[7) [sufuce D RE% st dga - B
VCPRPTOELP®0 LA X

Pipeline Browser Layout #1 X

|
[ builtin:

I- - convFistrModel.res.0.*

Properties Information

Apply N> Properties

[ [ R ]2

[Sear:’r‘... ]

COEE. BEEREERICU CTRREERI 5. TRAERLUBERICES,
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mises /] mises /]

&R file (CEXR group (cone, ring) ZBIMIT B3 &L DT, ERDERIC ring D, cone DHDRTRE
SEBIENTES,

BRAmises IG/IDEIF. plotStepMonitor CTH S IRMRINEBE (FERUMETH D EHRERTE S,

4-1-3. TEERROEMEENT : 50V E1EM

ZUMERDBEF. ETCHOEHEMMRINTL 34, REBERREES T, RE(CBITTE 3.

ULH\L, BIEBROBEE, BUMIRINTE ST, BEBEMHAREL. IRAEL<ELO>TLE S, C
DESEIHZE, FUNREEML T, BIEBEERBEITEDRS S,

AIECEUCETIVEME DT, cone LED I BAIICHEENTBHAEEZER TH B,

;__1% M7EE, ring EE (fix) ZEELCTLBDDT. AUABENIFEE LLVD cone (I, FEDHDFRED

. FOITFTIE. WMEBEARELTLE S,
COERILIBE. cone DAMEIFREIE (side) (CEUVVNREBINT 2F CRABEEHSENTE S,

4-1-3-1. BARHORE
BIEELTZRR(C. IRINIERVAB. LUTORKRICHRTY 3,

nodeGroup & BB HRAR

fix ring B XYZ AR (ERE)
side cone SMEI I E §50\/\ BN

topN cone £ ENHEAEZERE

ring €@ (fix) (MR (BEE) EHRET S
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v FrnntlSTRIEa?a'lysis BOUNDARY (Him - ZEAIOH) DBE
FistrModel.msh group#: fix
BT OES B ElEfS
b ORAE B x |0.0 |
v HAEMS &y (0.0
v BOUNDARY (Z5i1) &z [0.0
fix :
CLOAD (&) 2z |
DLOAD (EEFD) —

cone AMAIMEE (side) (CFLV/ARZIEMT B, @E#ﬂl(at BEEL Aluminum D7V SRR 70.0e9 DA,
leb & L. CNERKABICEKELZ. (PUYITRDEENTBENT TS E, INKRLE LS, )

e
: JIREE (SPRING) D&
VLOAD (D) )
GRAV (E7) nodeGroup#: side
IREH _ <
CENT (EDT) & x [1es , BAMC 1eb ERE
TEMPERATURE (G2 : <
v SPRING (/iRER) Wy [1e6
& z |1e6

> CONTACT (dEfd)

FLOAD (FEHA®EE) BE |

UCINAFTTY 7X3BREF

fAE(L. topN (CEET -3.0e6 NDENFHREERNTBHEICT B,

BERE
¥ FrontISTR analysis CLOAD (SRFRFE) DBUE
EistrModel.msh nodeGroup:: toph
TS w7 3RPEFEOER
> HAEEE O MRYEEDOEE (AJTMEEZOFFMRICE Y )
v EREM O F=2LEE (AME/fiRE E@xlcEy k)
* BOUNDARY (Zf) @ SHH-—FLEE (SATEECHSEEMSACEY H)

¥ CLOAD (F&iEE)

DLOAD (EEM) Fy 0.0
VLOAD ({£857) Fz |-3.0e6
GRAV (E7)

CENT (D) e

TEMPERATURE (GBE

4-1-3-2. 5w THRWTERE
MTOLEIICERELTULS,
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{EZ folder D EEHT
Eenaicl=|
Tree

ULwnD il A

VLOAD ({£#87)
GRAV (E71)
CENT (&)

27y TRTOEE

EEFEESEES (BBATIRERFZIEA)
TYPE STATIC ~ !

CONVERG 1e-6

SUBSTEPS 5

MAXITER 1000
MAXCONTITER 1@

TEMPERATURE (R
SPRING (/iRESE
CONTACT (=p)

-

-

stepfRiT T 2ERREM
C MstepF TOERRMF HET IERRG
BOUNDARY , fix, STEP@
CLOAD, topN, STEP@
EiR>> CONTACT, CP@, STEP@
= SPRING, side, STEP@
<ET
[STEE-2]d
b sol
Solver Eﬁ;_:'r_
post
4-1-3-3. EtERRIA. BROER

SHE(F, XEIEHE Tree A solver | &F#IRL, [FrontISTRET) RIVEDH U VILT, E‘f%é”ééo
J%F‘Eﬂlmﬁ Msetp JRIHESE ] RO V&ED ) w I L T, plotStepMonitor Zi#BENL, & step WA R
ERRMALUTFICED, COBRNS. ZHrjd)mlnx{_m\lllﬁuﬂ(;%b\j_caa D, u+%73\9?1*<1‘r3?b\5$

b\ﬁw{?\tgéo
EL. BHRTIS—ELLETBIHEE. BIIED SUBSTEPS & 5] » 20] BE(CIBOL CTHESTETH S,
0.0006 . . . . . T 3x10°
Ux max
- Z max /
0.0004 Ux min —
Uy min .~
Uz mj
0.0002 mises stress piax ——— - 2 Ex10°
D ")‘///
///
//
-0.0002 - i
— 3 a
E ~— 2 // 1 2x10
£ -0.0004 | SN $/.1177 : o 5
i} . /7/1 P ‘L‘-‘|
Q ~ /7:’%7\‘ - e
3 S X o
Z -0.0006 - ~&¢ 7 k.
i E o b K E
a P hhhfl‘lj,,) 1 1.5x10°
-0.0008 - A T
//// "'\-\.._\.-\-x
-0.001 | - T
o ™.,
7 N 4 a
L o 1x10
-0.0012 o Ny
/// \\\
- ",
-00014 -~ 6
//,
-0.0016 : : : 2 . ; g 5x10%
1 15 2 25 3 35 4 45 5
step

paraView CEIEBEREMA L THERENUTICE D,

(MiFBEINRERF. 5F<

HETETLD, )
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4-1-4, IRODGBBI3ETIV (RFYVFTr v k) OEMERNT | BEREED TR

Eﬁlﬁ“iﬁwiﬁﬁ%ﬂﬁlg\ FBEBORELWETILIEM, CCTIEBODHDIEFTILEFE> TERL THD.
EFILERE., ATORRIC, ISHRAIAOVIBEISTRLULTE> TUWK XFT YT T v MMEEEREITT Do

0w 788

—
—_—
= S —
aﬁL @E

Ay JaleT’DBZ S

s S A

4-1-4-1. EFIER

AIEDEREETIVIART, JIb—Ed. TROLSICITO>TUS. EFILIE. ESERFO>TULS IRTE
TILIEEDTU B,

a7
/ M
movingFace

FEOBRIBIEITASTR o o Master
(0.020 m) _‘

group & X5

outer B3R EIEE]

inner B & E |

MST outer ] EARE (master {A)
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movingFace  Hfim COEZ 20mBEITE S,

fix Bis EES

SLV_inner (k=] Efm (slave )

outerFixZ )= L BEOEFER (RAIERISTIHRD edge BB)

COFARD KA W 2 2 1d,
VNN

AT TS
AP

rsnagltZ uan ELULTIRESINTULDDT,
([CEHRE, EX%E 1/1000 (CE
Xw IS, X W1 EERLERERICHS,

LTHL

oo
2 =
TN AN WAV A A Vi

CDOA YT 1% Fistr HD msh D

4-1-4-2, BENA
B OOEREE. TIEEREEENT] & L. MRIE. mEBREET Mluminum] &ELTWVS,
FistrModel.msh B OES
e AHRDT 71U
> RRRM AN:FistrModel.msh
> 25w TR AN :FistrModel.cnt
BRI L H:FistrModel.res
# solver
post EiE
FistrModel.msh MH%&EG?EQ“E
Wi OB elGroupd: inner
v HEYE HEE: | Aluminun S || ItEORSE | | MH0BERC
outer HMEEF I I.ELASTI[ 2 | BfE(plastic)data
> RARA BHREL /51T SS_data _
b 27w TR kAl HE
FRZEL )
FistrModel.msh HEWMHEDRE
WA elGroup#:outer
v HEYE HEE: | Aluminun S || IiEEORR | | MB0BERC
inner HEYMEE
RARS BHREL /51T SS_data _
27w TR kAl HE
ESRAZE{R

%ﬁ%ﬁ . Ffli ZEFEL. [ImovinfFace] & X AMIC 0.020] (20mm) FBEHS . TlouterFixZ] M7

HZEEEY DRECLTULD,
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v HREN group®: fix
v BOUNDARY (ZEfi) ] Ol
& x [0.0
movingFace =y éa.a
CLOAD (fEiEE) @ : iB.@
DLOAD (EEZD) B
v HREHE group#:movingFace
¥ BOUNDARY (ZfiI) =7 E] ==
fix & x [0.02 '
B[
CLOAD (fE1EE) f
DLOAD (EE72) .7 b
:D;{;l];EJ;RY (Ef) group:outerFixZ
fix B : Ef =
movingFace O x lii
oy
CLOAD (FEE) &: 0.0
ninan (R -
BEMORTE(L. lagrange BR¥EE] ELTUL B,
CENT (i) contactMES . o
TENPERATURE. (B8 contact@MAlgorithmé BR7E
SPRING (/ims) ~ Mlooritm
Algorithm | SLAGRANGE (Lagrange &%) - |
CPa ki
) i ox+E
FLOAD (FEHREE) EET ScontactPaird
cpra

Hhahp

A 7w TR TROLSI(C,

Bl
DL
Iz

1

. B

PN
=
PaN
7
B

VELOCITY (i#EE) I

. BEMETE>TUL<NDT,
TG A AN

E[0))

Tree

DIFE
CE(EN

-

10.1] =5
HEEE

(S TE S ]

VLOAD ({4877)
GRAV (E7)
CENT (D)
TEMPERATURE (SR
SPRING (/iREE
CONTACT (H58)
cPa
FLOAD (/BHATRIE)
VELOCITY (ERE)
ACCELERATION (O
FIXTEMP ((REEE
CFLUX (SEhEE)
SFLUX (EERE)
DFLUX (PIERFEL)
SFILM (BMEESE)
SRADIATE (¥4&1)

)

LT,

contactPairsg:(P@

contactType

© =-E 8 (slave-master)

H-E =
contactPairMER7E
slave SLV_inner

master MST_outer

contactD R4

INTERACTION FSLID (BET~D)

NTOL 1.8e-5

TTOL 1.8e-3
feoef 8.1
factor 1.0e5

[SUBSTEPS] % 200 &

[FSLID (ABRIARD) 1 £F 3,

CONTACT (£2R8) ERRE

=

X AE

-

EEAEL = LM\
E|amL = 0\
EEIRIREL
EERO AT LT + Bt

AR CTHEEZEN TVKREICL D, SENIFE. ERHEICRAHDIDT.

LTz, 20mmBEITE CLK DT,

( TSSLID (U RO | (CERE

0.1mm/ 1step
C DERS) CEEAMARENZ b T
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INRUE<EDA, 0. 1mmBEARTEHEL TUL<, (CDHRHE(E. FrontISTR-4 TEHE LU ERDOEM)

e 25 v TR ORE
~ FrontISTR analysis STEP®
e EBEEEAEES (BRIFCRIEIELA)
BRAF )i S TYPE STATIC ~ | DTIME ETIME
> RIME CONVERG 1e-6
HRAE (FIRRE) SUBSTEPS 208
' f?ﬁ{jmﬁ MAXITER 1000
v AT
MAXCONTITER 10 stepPAID R RFREEE (FEE
REZL
S stepfftF 9 SIEREH
- C MstepFE TOEARM HET DIEREMSF
P BOUNDARY, fix, STEP

BOUNDARY ,movingFace, STEP@
BiRs> BOUNDARY , outerFixZ, STEP@
CONTACT, CP@,STEP®

4-1-4-3. EFEBIS
Et&(3. SUBSTES 12200 DA, IERODENHEREZ 20] (CEREL. 1@/ 20step THII BHE,

T (D 2SIb, WHMEL)

B iterationLogh timelogil ERENEE| 20
restartMEE: [ EhstepMSERT S

KT TP [fistrl

S
BE

DFLUX (PRERSEED)

Fiz. B solver & TMUMPS | (CERET B,

ICMFCRAIURE | 4EES

SPRING (/iRZ3) Ef:solver
v CONTACT () METHOD | MUMPS - | B
cPe PRECOND |1 ——
FLOAD (RREFIE) NIER 20000 .
i RESID |1.00000e-06 TEgnEE

ACCELERATION (10j

B EDERET, S1BEMIAY D, 1ERAE. lstepiKR&Rn] RIVES U WO LT, plotStepMonitor
gﬁ%h%%&ﬂ%g%’éﬁ%b TIERALUTICED, 5t8I(E. 104step TELE LT, IXNHRIKRIE, FSTR.sta
? Sy Ell::\ W °
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0.012 T T T T : 1x10°
e Ux max
o Uymax - o108
001 // Z max
& Ux min :
] Uy min = Sl
0.008 |- // ST s
. i — %10
)Q /; mises stress max
§ Q 6x10°
Z 0006 | i a5 2 i
2 ° $ )
s & + - sx10® 7
o v &
% T 4 | 4x108 =
” Y 73 MZA
0.002 - ~ 3x108
- 2x108
0
- 1x10f
/
0.002 | | | | | 0
0 20 40 60 80 100 120
step
EANREEIMIBIC & > TEN ST BNT, EBIMEIEAE/M> THAEL THS.
CD#. AT TR TBEFREENZEFES | £EF 1 v I T3, (TRER)
e 27 v TRIFORE
* FrontISTR analysis STEPD
FistrModel.msh BEERERSEES (MBATIIEIFIEA) ]
BRAF (O IE S TYPE STATIC « | DTIME ETIME minDT maxDT
b IS CONVERG Te-6 " il ek e
;‘JJE@{E (?ﬂﬁqﬁﬁ) SUBSTEPS 2 B—’JE-‘?NEH’)‘%{# @.5@,1@,5@,1@,1
P EBREG ESRAIEIENE4: 1.41,10,50,10,1 RE. ..
25 9 TR MAXITER 1008 cutBackZ4F: 0.50,10
- ZFy
MAXCONTITER 10 stepA DI ERBREFES (FEE) 1
R L
b stepf#ti g SEHRRM
@Fsolver C MstepE TOEREMF SET SEREN
" j; BOUNDARY , fix,STEP@
: BOUNDARY ,movingFace, STEP@
pos

BOUNDARY , outerFixZ, STEP@
CONTACT, CP@, STEP@

EiRs
<EY

BESEIED ORI, REBREAOA. RKEZEBF (RO TEBDLL,

C CTlE. C D step fEMT

T XHAAEC 20mBESTETLSR. KEE, 0~20 T THESIEZET S,

CDEEERE CRIEZELT TRETY 3o

#JEAESY DTIME :
& THSRIETIME :
min 3&43 minDT :
max 453 maxDT :

0.1
20
0.001
1.0

0. Tmm FHY

20mm

?.gemm (YIEAIESY ) 1/100~1/1000)
.0mm

miniEA(E. nECSHES EBHICAS, COMEE, THEESN 1/100~1/1000 E BRE L TRE.
SEER T, CcORENCEMRTC 10 F B SEICT B, mERCRREEEAT B, )

CNERE UBRNUTICES,
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BERE 27 v TRIFORE
Tree
~ FrontISTR analysis STEP@
S EBEEIESEES (HRICEETEA)
ﬁﬁméﬁ TYPE STATIC o DTIME ETIME minDT maxDT ]
b PRI CONVERG 1e-6 e ) i L
yjﬁq‘ﬁ__ﬁ (%JJEB:.%E) SUBSTEPS ? B%f*a‘iﬁ%]&’b%f# 9.53,13,53,1@,1
b EER EE RSB I0SRAF: 1.41,10,50,10,1 ...
o2 MAXITER 1008 cutBacks&{F: 9.50,10
v 27w TR
MAXCONTITER 10 [atepﬂ@é’rﬁﬁﬁ%ﬁ’:ﬁ[ﬁ]ﬁ (HrifE) 10 ]
BREZE{L
g stepfRth 9 2B RERG
fsol C MstepFE TOERRG HETEREN
e BOUNDARY, fix, STEP®
i BOUNDARY ,movingFace, STEP@
pe #iR>> | BUNDARY, outerFixZ, STEPD
= CONTACT, CP@, STEP®
«<BET
BEREEA. 1B AEE. UTOZEXBTITO>TUL S,
REEE
UNER U 78 U \VRESEK : cutBack 18§
(897% 0.5/5L CHEE) . .
c|--m-n--- L s REED# LR (MAXITER TRE)
BozERELY (0.58)
L e BERSEL L & L\E ) N .
B E S (max R1E, sumRE, BEMREDVWTFNHNREEZEZD)
] BERSIENN L 2 UME ) N
BoEEm (1.416) (max R, sum k18, BEMREDETMRHREMEIUT)

REIEDE RS EBHEd. BOE¥RIE D, EICIBMTE 3B, |ONIBMTE, 2@EHRL
TIEMU KIS, BAM2EBICED, =|=,Jﬁbfliaﬁ7b\mlgﬁéllx%(c_7‘cﬁéo

LEMEMR cEBR T, IRLAH D ZE(}. EBNEFRS B CHAEERS D, Nt 10 O)E
Lieima. St8ZE 585, COA. CR10EERT S & B $1/1000 XTRD T SH(CHD,

BEYZIFAE, dialogHhD MEE... | RIVEIT VYOI LT, UTOEHEHLTAREIEET
3. S, {IgEtfﬁ'sz)bl\O)llkﬁ'id)?i?ic‘:bﬁto
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REESESERORE x

FBREERE. Dw =y OREOFEMETE

max, sum, EMOREHHSNHRTMEBRZ (BRIEL) KEH,
EffisubStep#lE THREMEL /2B, TEECIG U TREABERLY (8m) 95.
sumEH - maxEEH + EMEEN

BEEREEORE
_ BEE  raREH  sunEEE EMREH EfisubStepHl
SIS TN 50 | | 10 50 10 1
FERANEIE 1.41 10 5@ 1@ 1
eSS cutBack @
cutBack 8.50 10

INELEM - RS’ BRBEZEEECEUCTELL, BEtET 3.
BitER# A wtBackB =B A 185, P 5.

Fr L

B ENDRET. BitE%=

D, CDIERMEUTICIED,

0K

SEE. SFKUNRKRLZ, T5TDXHBARMUDERNS, KEEDHFERCEEVERHB,

SERRORZE. EHEE (2miER) TI10 7 REINTULS,

e, = steggﬁl(at 35step TR L TLBDT, MEDEERMNRL),

(GEE (S 200step)

max RIEHM. BEMREHT10ELT. sun REHF 10~T0ETHEBEL CTL\B,
0.025 T T T T : : 1x10°
- i Ux max
/// ™S Uy max | ax10®
/ Uz max -
0.02 - Ux min /

0.015

0.01

DISPLACEMENT

0.005

ax10®

7x10®

6x10°

5x10®

mises stress

4x10®

3x10°
| 2x10%
0
: 1x108
i
rd
0.005 S ! I I I ! 0
0 5 10 15 20 25 30 35

step

100



EasyISTRS#BEV - 2177)U  (easyistr-3.30.220324)

100 T T T T T T

ma)lclter f— ]
sumlter T |
contlter +—+
incTime —— |

10 -

number of iteration
inctime

0.1
0 5 10 15 20 25 30 35

step

NodalMISES

— 4.5e+02

4-1-5. BSWOEMEBOHFET DBEE OEMER

R & TS5 E. nodeGroup & U TERER LT slave BINEEERE . B AR I DIAICER L
nodeGroup M, BEUTERINTCUVZIHES (TRER) | BMENPC IS —MRREEITIHERH D,

slave fix & slave MR ZETY B edge T.
BFR D group DEIRMEEERTAL

TL3HEE, BEMERPCIS N

BETDENRH D,

slave BIEEfEER(E, SELBRECHRABELC, AENS Y IEMDEMNSHEREATUR, CORIR
B, boundary CRMRINTLE D&, SHBENEA TITNEVEICEOTLE D, \

C(DEI(F, master ADHIRE, MHEMART D slave DHIRPEEER SN TCERRIC IS —MEELTLE
S, BICBHOBMARTIEEIBLSHLETIVCTE. IS—BREELPLPIVOTEERRECLS,

Fe. AR ULKEEEERINICERMCIE, FEICEE TN/ nodeGroup MBEMT. ETERINRZAINE
EESE. BB3IN3, (FrontISTROI—YVZa17ILER, )
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nodeGrpou I CHIRMERER SN T LI SHEE, BITZHMEL L VAR nodeGroup DEFHEZE CAD EfED
TERIDHES(E, BE edge BBCHRMAEEL TERBINTLE S,

CNZEE(TBAICII, edge BIC/NSLHEEND ET DT, BRXDEN edge EHBULVRIETIRE T BN\
BB I BESRZE nodeGroup H'SHIBR T 2B NRE(CHED,

ZHD nodeGroup PEHMDEMR T EER I BiFA(E. FHISIBMRE(ICLOTL 3o
CC T, ZHOBEMRTERDETIVOBRET O T, EEHROKRVAICDVTHERT 3,

Fle. BEMRE. master EIC slave DRAEEML, HIm (slave R) DEFEEEEL TLD, CD#, B
EHTES 5% master, slave I 3N I. UTFTDEXFTRET B,

master E:ERML . BAR(C L BERLUMNDELVEL

slave R: slave ffl0) node DEMIZEHE T SN T, FM(C L BSRAMAZT VMR,
master & slave ERDOCRELITIBE, BEMYIETELVENRHEINDTER.

4-1-5-1. EFILER

LRDIRERIVSTREEI B ETIVEEZX D, NILERIE, BEEVMOREIDERHICHEL. RNILEIC
EAONREETDREICLTULD, (FERETRILSHRICEBULIAA TULDIREE, )

AR
BETR : 020mm
#H: 08X 19.5mm

TR
100 X< 40 X t10mm
7R ¢ 010mm

BRI, UTORICICERT Do NIV ETEHE. #%E slave & LT, NI~ EEMT SHREIZ master
ELTULD, RATEEMITDDT. BA master, slave E UTEERT Do

master (NS )

CDsolid EFTILTIUTDRRICKA Y a&/ER L. [platesBolt_org.unv] EULTIRELTLD, CNDT 7
JL(F. EasyISTRMD > X +—JLdirectory AM lunvFiles] folder RICIREL TH B,
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XwZadgroupibld. UTOERICITTO>TULS,

group & X5 ]

bolt volume ML~

plateD volume TR

plateU volume LRI .

MST_plateDbolt face TRINROTE (7R a8 & ) S

SLV_boltPlateD node NIUSTEREEE (AR & ) BT

MST_plateUbolt face FRIMROD EE (RIUSEERE BE) <« A~ T

SLV_boltPlatel node RIL CHEE (LeiReEm) 0200 XD

MST _plateDhole face TRINROINER ()L ~Ehe i) <«

MST_plateUhole face FRBRDRER (RIL B EAR) <« BERY

SLV_boltSide node NI 8, SRR

U Biotetpiated  rode FRRO LE (LA ORm)
_platelUplate node R R 0 7

boltTop node MNVBEEE (55VV/ARERET SH) R

fixPlateD node TAMRDImE (EEE)

pullPlatel node HARORE (BT E3H)

COBRETSICHR DT, RILEDHRMEODT, RILLICHVNRERET DRENRH D, CDAIC
NIV~ EE (boltTop) O group{bZEITLN. CCICTVWNRERET B,

4-1-5-2. XAwa1ZaE EEHROHIRR

Xw 1&g, EEED.
1/1000 (CEREL T, Bz m(CEHRT B,

BERE

MplatesBolt_org.unv] ZIBEL T, XvI1ZHT D, BiE. BXE

¥ FrontISTR analysis Aw ki
FistrModel.msh W uneifisir AEiNE
R O E ) abagus2fistr |PlatesBolt_org.unv ZHE. 2P TILER
HEYEE
b BREM AT—IEE
25 v TR &% [0.001 | | mxzE
SRR b -

Xy Y aAZL Tz X v alc(d, nodeGroup B4 nodeGroup & master Et“ﬁﬁﬁb‘*é@bt*%&éﬂtb\ém

T, EEAREHIRI SRBAH D, <D
TERNRZHRT 3, (TRER)

HIRDZ&. EUCEE LD TNGRP DIEIEE | R V&

IAVESRV
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BERE
¥ FrontISTR analysis AwaEE

FistrModel.msh @® unv2fistr i o
rmpmn ) abagus2fistr platesBolt_org.unv =2/ .. I ILER
RS
> WAL AT —LEE
25w FER mE: [0 | B%EE |
FREZEL Xy AHE
P 7
® solver il
post modelSize(xyz): 8.12 0.84 0.8395 meshBHiAdH
nodes 3114 NGRPO©EZIE
elements type:341 1384 O TR

elements type:341 4781
elements type:341 4549

LUTOEAEMENSOT. COEHLT, EEMREHIRYT 5. SENHES(S. edge SICHRMELEL T
LWBNDT, EEL TL B nodeGroup I'SLV_boltPlateD] [SLV_boltPlateU] TSLV_boltSide]
[SLV_plateUpalteD] [pullPlatel] MFTRINTULD, (FEEL TULLL) nodeGroup [d. TS NLL))

% -0 EEEKQOHR

fisGroupTHELE
GroupfNERLLE T, EEEEIN THREEET 3.

fimGroupA Tt NEEM R EIEE
& EEEROMmE ZNGRPHSHIERT 3 (EdgeDEim EHIER)

SLV_boltPlateD 0 Bz
L node MEEL TL) .

3 nodeGroup B HEESOHR
) = nodeGroupPIDEEMREHIERL ELE.
6 SLV_boltPlateD: 12 /68 Al

SLV_boltPlatel: 12 /54 HlE:
SLV_boltSide: 24 /127 HlIEk
SLV_platelplateD: 24 /397 HIER
fixPlateD: 24 /48 BBk
pullPlatel: 24 /48 BlER

fimGroup & EGroupfNEEM M EIEE
B EEL TV SHREMmGrouph SHIBRT S | OK(0) ‘

Fy I 0K

SOomiza. EEL TLSHIR (edge BB) ’él'ﬂﬁ?roup HSHIBRL, BD, nodeGrouFtE group I CEEL
TLBEIREHIBRT D, CDA. CDORET, T0K] mRIVEDUWIDT D, ChlckD, EEFAETN
HIBRE D, (nodeGroup M edge MEARMEBIFRENBD DT, edge BICEHED & LB EEM(CED, )
SEESHIBREIED node ERER I D E. LITDERIC node INZ{EL TUL\ D,

HUERED HIBR#R
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AwaHE AW AAE
EGRP bolt 1384 EGRP bolt 1384
EGRP plateD 4701 EGRP plateD 4701
EGRP platell 4549 EGRP platel 4549
SGRP otherS 2362 SGRP otherS 2362
SGRP MST_plateDplatel 778 SGRP MST_plateDplatel 778
SGRP MST_plateDbolt 736 SGRP MST_plateDbolt 736
SGRP MST_plateDhole 94 SGRP MST_plateDhole 94
SGRP MST_platelbolt 754 SGRP MST_platelbolt 754

SGRP MST_platelhole 98
NGRP pullPlatel 48

NGRP boltTop 28

NGRP fixPlateD 48

NGRP SLV_plateUplateD 397
NGRP SLV_boltPlateD 6@
NGRP SLV_boltPlatel 54
NGRP SLV_boltSide 127

SLV_boltPlateD 48
NGRP SLV_boltPlatel 42
NGRP SLV_boltSide 103
NGRP SLV_plateUplateD 373
NGRP pullPlatel 24

NGRP boltTop 28

NGRP fixPlateD 24

i, nodeGroup [CBEL T, LEHRET(E. EEL CLSHIREM group NS HIBRT BRENH. EEL TL)
SEFT (edge &F) DEIRADE group DNSHIFRSNTLE DM EE55H\D group (CZNFIREERIEECTE
3o TOIAE, T, [EREFFOHMREENGRP H\SHIFRT 5 (Edge DEIRZHIFR) | DF T vI&H
9, (TMIF. FIVvIRVIIDF T VvIENLUIREE)

% -0 EEEKQOHR

fisGroupTHELE
GroupfNERLLE T, EEEEIN THREEET 3.

fimGroupR Lt OEEMHREELE
[ EEEMOMREENGRPD\SEIERT 3 (EdgeDEImEHIRR)
EimGroupOBSIREEREL .

BEEOEVIIOEEMNRZHIRT 3.
i E®E L TS HimGrpup

EImBER SLV_boltPlateD fp—
SLV_boltPlatel
SLV_boltSide
SLV_platelplateD
pullPlatel

TICEE

BT s U

fimGroup & EGroupfNEEM M EIEE
[(EELTLSHREBmGrouphSHIERT S

Fy I 0K

THFIARRY I IARICEWICELRL TL'S nodeGroup BHMERTRIND,

C DIRRE(F. RNTNTULB noderoup ZIEFICHERL . MFRIOMKREHIRL TL<, CDR, EEHR
=5 U720\ nodeGroup &Y X EEBICHEENT BET. 2D group (F. EIRAHIBRS NEL (FBBFERID
?O%Group MNHEIBREND) FBICHED, (D X ~HDOEED nodeGroup (&, EEHRNNTHIBRINBDEI(IC
LDo

B EDRRIC, EEHREHIBRUZ <70 nodeGroup & X I~ EER(CIEEIL, EEHIR (edge EB) ZHIFRL T
gﬁbt{b\ nodeGroup &= 'J X A FERICEENL CT. VX LDIEBEEEEI B ET. BUKEICTBIEETE
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4-1-5-3.

ITOBEEL. BRMEROR. [FRREET) 28IRT 3,

FistrModel.msh Lot
SRR :
bk AHRDT 71U
> RRRA AN:FistrModel.msh
25w R AN :FistrModel.cnt
B ED:FistrModel.res

MEHZ. RV : Steel. ETFHR : Aluminum &E3E9 B,

FistrModel.msh

g ——

HEYIMEDERE
elGroup®:bolt

BT ES ]
v RS MBI | Steel - || mmEoRE| | M0sER<
plateD HMEETI .._ELRSTI(_ = #BY (plastic)data
platell BHREM/ 51T cr it
il kA
2T w TR
FistrModel.msh MY EDERE
T elGroup®:plateD
v AEE MBE: | Aluminum - || mEoRE| | M08
bolt MBS
HMHEFIL .,_ELASTIC - | ®Bt¥(plastic)data
platell RS/ 51T 55_dat
i (LAl
(ATuITRA
FistrModel.msh MBI EDRE
B OB elGroup#:platel
v HBAHHE M | Aluminun VMIBORE | | MEDBER<
bolt RIS
plateD MEEFTI _..ELASTIC : | ssp(prastic)data
F b=l
27w TR
RO BAEE LT,
) SLECRRUREIEIE (U g sy 0B, S, CoMMED.
% imE (fixPlateD) . LR imE (pullPlate £I B,
B R 777 ) ~BEE (SLV_boltPlateD. SLV_boltPlatel) & EF#R (MST_plateDbolt,
MST plateUbolt) DEZMEERL, ET#RR (SLV plateUplateD, MST plateDplatel) (C3%REo
TSRS NTWLLIDT, AL BEER (boltTop) (CEEL/AREERET B,
Frc, MIVEEERRIE. X ZHMICIFEMT BN, Y ABICIEEMUEVERICHIRY B,
) FE2RXRFYFELT. EAINR (pullPlatel) & 2mm5|oa&SD,

}‘?%ﬁ/ﬁ?t LT, RNIVEA (SLV_boltSide) & ETF#RMYN (MST_plateDhole, MST_plateUhole) %&3EHN

D2RAFTYVFICRIFTTERET B,

TF. BIXTVTFELT, HDREETD
boundary & U C. boltTop MY AMZEHERL . fixPlateD & pullPlatel & XYZ#IFR T B,

o
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L % % ik e 3 1] group4& :boltTop
PHE (HERAE) =i
v HWREG X
~ BOUNDARY (ZEfi) By 0.0
’
fixPlateD
v PRI group®: fixPlateD
MEAE (MERE) £
- BEEH B« 6.0
~ BOUNDARY (ZEfiI) By 0.0
boltTop z 0.0
PRSI E group$ :pullPlatel
MEE (MERE) £
v EEEH Bx o0
~ BOUNDARY (Z={ii) y 8.0
boltTop z 8.0
fixPlateD

: [El%R A
) [EIER=:
X [EIERz:

AU EBB TboltTop] (CEBUVVIRERET Do XYIRTTMIHE MMe5] &ERE

unRv \=sJ)

CENT (| 1)

TEMPERATURE (iSRS x
~ SPRING (/ixREEZE

b CONTACT (E2fh) &z e

FInAn ¢ EHAET SR

nodeGroup# :boltTop
INREH
Te5

BRI, UTOIERERELTL D, BEEH M0.1] = [RELTUL S,

unRv L =UJy

CENT (GEi7D)

contactPair & :(P@

contactType
TEMPERATURE (/2 © =-[E =R (slave-master)
~ SPRING (/ixEE m-E =k
boltTop T
- CONTACT (&80 contactPairMEEE
PR slave SLV_boltPlateD -
CP1 master MST_plateDbolt -
P2
FLOD (BEE)| | | [ectORA
VELOCITY () INTERACTION FSLID (BRI ~D) v
ACCELERATION (ill3 NTOL 1.8e-5 EEAREL E LME
FIXTEMP ((REREE
CFLUX (SEchEAE) TTOL 1.8e-3 ERAmLELE
SFLUX (EIEAS) feoef 0.1 FERIRE
DFLUX (PIBRRER) factor| 1.8e5 BEBROAT LT + B

SFILM (BMEiE=E)
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AT7TYFClE, UART

UnRv == a0
CENT (D D)
TEMPERATURE (GREE
v SPRING (/iREZE
boltTop
~ CONTACT (i)
P
CP1
P2
FLOAD ([EHATRIEE)
VELOCITY (ZR[E)
ACCELERATION (i
FIXTEMP ((REEE
CFLUX (&R
SFLUX (EEVRER)
DFLUX (PIERSEER)
SFILM (BMEESE)
UnRv L= a0
CENT (=)
TEMPERATURE (GREE
v SPRING (/iREE%
boltTop
~ CONTACT (EEgh)
cPa
Pl
P2
FLOAD (JEHBTAIEE)
VELOCITY ()
ACCELERATION (i
FIXTEMP (REE
CFLUX (%8
SFLUX (EEVRER)
DFLUX (PIBBSEER)
SFILM (BMEESE)

2)

AT TEEMT(E. LU ORRIC, STEPO & STEP1 ZERET Do

STEP.

FistrModel.msh
BRITDER
> HAREE
> HRE
> RS STEPT
STEP®
STEP1
S GRS

B solver

TDRFARLE.

. BE 10.0] M. subStep &

Ean—l

X E

contactPairdg:(P1

contactType
© =-E e (slave-master)
H-f
contactPairDEEE
slave SLV_boltPlatel -
master| M5T_platellbolt -
contactDFF
INTERACTION FSLID (BEET~AD) v
NTOL 1.@e-5 EERE L E LB
TTOL 1.@e-3 EmRAEL E0ME
feoef 0.1 EEIR{RET
factor 1.0e5 EEROARTILT + Bt
contactPairdg : (P2
contactType
© =-E e (slave-master)
E-HE i
contactPairDEEE
slave SLV_platellplateD -
master| MST_plateDplatel -
contactDFF
INTERACTION FSLID (BRI A~AD) v
NTOL 1.@e-5 ERAELE0ME
TTOL 1.@e-3 ERAmEL F LM\
feoef 0.1 EEIR{RET
factor| 1.8e5 BEEROATILT Bt

(B2RTYTETEHETBED)

BET Sstepd
STEPO
STEP1

stepE@E B0

MEms> ) =3I TiEM. ¢

FecHifR] R 2 THIk. | <<HURE |

LTWLB, BT DEFD subStep [F, 1EITHREL TL\B, _
[fixPlateD) lpullPlatel) ZEE (Zfi7 10.01 ) DA, subStep EEMEIHRE L
WOERE LU TEEKRMNLVD T, TEITEE L,
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~ FrontISTR analysis
FistrModel.msh
BT ER
r FRtEE
FEAME (FEEE)
r EREG
» FEREG STEP
v 27w TR
STEP1
FEZE{L
b solver

post

STEP®
BEERSEES (Emﬁﬁt'la*{ﬁzit-rfu)
TYPE STATIC w | DTIME

CONVERG Te-6
SUBSTEPS 1
MAXITER 1000
MAXCONTITER 18

stepfBiT 9 SEREH
C MstepFE TOEBRRMF HETSEREH
BOUNDARY , boltTop, STEP@

BOUNDARY, fixPlateD, STEP®

BEiR>> BOUNDARY , pullPlatel, STEP@
= CONTACT,CP@,STEP@
«<RY
CONTACT,CP1,5TEPB
CONTACT,CP2,STEPB
SPRING, boltTop,STEP@

%5}27%%’ (STEP1) DIBRFHERTET D, 1 ATV I THREUCERFENSER,
%R
boundary (&, ERIWRIGEZ X BMEIC 2mm] 5| >iRDFREZE [HEFREM STEP1) ANITEMT B,
e group®:pullPlatel
- e i1 A
v @AEM STEP1 T
v BOUNDARY (Z5£i7) :
pullPlatell &y :B.B
CLOAD (FE) & (0.0
NIV E ETRONERDERART (2EFT) ZBIMNERET D, BEREFEE 10.1] ZEXRELTL\D,

DLOAD (EEF)
VLOAD ({AREH)
GRAV (E7)
CENT (D)
TEMPERATURE (iR
SPRING (/i REESE
~ CONTACT (28d)
CP3
(P4
FLOAD (JEIHAfRIEE)
VELOCITY (ER[E)
ACCELERATION (03
FIXTEMP (BEEIE
CFLUX (SEhEE)
SFLUX (EEVFRE)
DFLUX (PIERSEER)
SFILM (BMEE=E)

contactPair$ :(P3

contactType
© =-E e (slave-master)
H-E =i
contactPairDEEE
slave SLV_boltSide -
master| MST_plateDhole -
contactDFF
INTERACTION FSLID (BRI A~AD) v
NTOL 1.@e-5 ERAELE0ME
TTOL 1.@e-3 EmRAaELZ0ME
feoef 0.1 EEIR{RET
factor| 1.0e5 EEROAT LT Bt
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DLOAD (EF)
VLOAD ({£757)
GRAV (E7)
CENT (ZE/DCv1)
TEMPERATURE (iBFE
SPRING (/iRESE
~ CONTACT (E£84)
CP3
CP4
FLOAD ([/EHAfRIEE)
VELOCITY (i®[E)
RATION (h03

FIXTEMP (‘REEIT

contactPair % : (P4
contactType
© =-E 8 (slave-master)
- A
contactPairMEEE
slave SLV_boltSide -

master, MST_platelhole v

contactMFLF

INTERACTION FSLID (BRI AD) -

NTOL 1.@e-5 E\AELE0E
TTOL 17.@e-3 ERAELE0ME
fcoef 8.1 EEIRERET
factor| 1.0e5 EROATILT + Bt

27v TR OARIE, UTFTHELTLS, B
c(Dstep(d. BBIEIBDE L CRELCLD, BEIE, mBEBSTESZNDT, 0~2.0 XTHEIT S, ¥
ﬁﬁi%ﬁ(atp\_ 0.01°C, miniE5:0.001, max1E7:0.5 L TLB,

step AN EGERIRZE. FHEBET 5] (RF T DRE .

C D step DETEI(E. EEIMR (platel) DIBAREMNEND DT, STEPO TEE LTz boundary @ pullPlatel
DEEDREFA L. STEP1 CEMUZEMART7ZEML TUL S,

L )

GRAV (E7)

CENT (ZEDv)
TEMPERATURE (iBFE
SPRING (/\RERE
CONTACT (Hz#h)
FLOAD (/EIHATRIEE )
CITY (i%RE)

-

ACCELERATION (10
FIXTENP (:REEEIR

Am 132 (2] )

CFLUX (EEchELE)

SRADIATE (¥851)
v 27w TR
STEP@

RREE(

IR DR AENI DERE (S

4-1-5-4,

STEP1
B ampsiEEasEs (HBRFCIEFEIIEA)
TYPE STATIC ~ | DTIME ETIME minDT maxDT
CONVERG 1e-6 8.01 2.0 @.001 8.5
SUBSTEPS 2000 [ RE0ERE L 4. 0.50,108,50,10,1
BSRSISIEINRLE: 1.41,10,50,10,1 HE ..

MAXITER 1000
MAXCONTITER 10

cutBackZ{4: 0.50,10
stepNDETEIEREFEH (SRER) 5

stepffiT 9 SERRM
C MstepFE TOEBRRMF
BOUNDARY , pullPlatel, STEP@

HET SEHRRG
BOUNDARY , boltTop, STEP@
BOUNDARY , fixPlateD, STEP@

BEiR>> CONTACT, CP@, STEP@
= CONTACT, CP1,5TEPB

«<RY
CONTACT, CP2, STEP@
SPRING,boltTop,STEP@
BOUNDARY , pullPlatel, STEP1
CFOMTACT FDZ_CTEDA

TIFIEDERENDTF,

stEREA. BROMER

DIETETORENMNRT UEDT, SHEEZIRTE S, TRAZOHERRICE S,
BFRIE D HURE (CIBIN L. REMIICUNERL TWL D,
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0.0025 T T T T T : : 5x10°
- 4.5x10°
0.002 -
- 4x10°
0.0015 - mises stregs phax - 3.5x10°
— 3x10°
E 0.001 X o
= g
] - 2.5x10° @
< 2
d A8
W 0.0005 5 E
) / ] ZXIO
_ 9
o [ S X 1.5x10
2 - 1x10°
-0.0005 \
\ - 5x10®
-0.001 | | | | | | | 0
0 2 4 6 1 10 12 14 16
step

IV SEORRE. UTFEED, STEMBRINTETL S,

— d.6e+09

NodalMISES

— 5.8e+06

C DRI T, nodeGroup FIDEIS N EEEISE IR E FCHEELH TV £, BFTIS—HRRET S
i, EEMSENRT SEC. ORI > < SABNED. BRI CES.
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4-2. FHIEEMERRIT
EasyISTR ET. BN EIT O TH B,

EFIVAK(E. AEERE L, EMELUIZE. 5IERET > CTH B,
workFolder (&, [CAE-fistr/Case/plasticPushPulll THEHTT B,

4-2-1. EFILER (HE)
TEEEKROETIL (040 x 50 mm) %= Salome ECEB L Tzo

top ( faceGroup )
topN ( node 0

®40 x 50 mm

VAV
0

AW
NN

4 bot%\(gaceﬁroup )
bottomN (nodeGroup )

AwDald, BAMEICERE. 5IFRETDMA. prism TERL TUL B,
Salome T prism Z{E 9 57543, EHE (bottomE) DX v aZHUEL T, prismZEERL TULS, U
TOHRET., XvTa1&EERLIZ,

<PlK>
3D: 3D Extrusion <255’PM,festh :n 2D
2D0: Quadrangle(Mapping) ' r%x ize 7.5
1D: Wire Discretisation TR

oeggrenath Bt tongth
7.5 o

TEEMNo>feX v a% block.unv] & LT, workFolder RICIRTEZY Bo

4-2-2. EME20%0EHE
EFILOEHE (bottomN) ZEFEL. EE (topN) & 20% (10mm) E#HET B,

4-2-2-1. AwIa%HE

Aw D 1 EBODA(C, workFolder AM Mblock.unv] ZFRL T, X w21 ZBEL, EFTILOMEEE 0.001
CLTH<, TRNERL TIRRECE D, .
elementType I} 3511 ERMRINTH D, prism XX w1 ERHINTLS,
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@ — o0 EasyISTR: test

EasyISTR for FrontISTR (ver 2.25-171088)
EERE
¥ FrontISTR analysis AwaEE

FistrModel.msh @ unv2fistr I 71

rerEp—p— () abagus2fistr |block.unv |BR...| |ZrriEZB
¥ HEEYIMEE e
306 S . _
> EREMN 5% |10 | | mxzs
FIREE KRS
25 T ity
5 gamin modelSize(xyz): @.03965946 0.03982936 0.85 _meshﬁa&i&a&_
post nodes 318 EGRP FEAATEEE
elements type:351 287 1. C3D6 ——
EGRP C3D6 287 SGRP
SGRP otherS 119 1. others
SGRP bottom 41 2. bottom
SGRP top 41
NGRP bottomN 30 i g
NGRP topN 38 NGRP
1. bottomN
2. topN
folderBA< FlfEfilef@sE | meshFiletlsE lim A A2E) folderA2 U7 U3

4-2-2-2. MEHROES
BETIE. [IERTERREENT 2RI 3. (THRER)

r

@ - 0 EasyISTR: plasticPushPull

EasyISTR for FrontISTR (ver 2.14-151022)

=R BT OERERE
¥ FrontISTR analysis S
FistrModel.msh RRATDEESR
BT OER | SERFRIARLT =
MEEE
ABENT 7L
> WFARMT AR:FistrModel.msh
B REE{L AR :FistrModel.cnt
b 25w TERAT HN:FistrModel.res
B solver
BE
post

4-2-2-3. MHNYHEEDRE
PRI, Steel THMRIETILIE. AT THRE,

MRESIL PLASTIC B
BRARG/ 517 MISES
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E{al MULTILINEAR  ZHRSEML (FEE{LAI)
%EﬁﬁwmﬁxmﬂUﬁﬁﬁmﬁﬁgigéor$jmﬁﬁm'ﬁ$JﬁQyEDUW9bt\ﬁﬁm&
EEL, #EOFHESILVEROTHT —IEANT B, ANEE, csvEXTRELTH <
J71)L4&ld,  [Steel PlasticSSdata.csv] & U THMRIREST I 7 1 ILRANBEENTIER I N, temp T 4
IWIAILREFEND, COR, —ET —FEERIT DL, BUMEIR Steel THNUE. ZDT 71 ILARE,
(E1TBFIC(S. workFolder [(CEREETND, )

HEEE -
¥ FrontISTR analysis PERREEORE
FistrModel.msh HMEVMHEHBO®RE
—— elGroup#:C306
v HRE M | Steel S| | ¥MEEDREE | | MEDBERC
€306 AEYMEAE
> RS MEEF I .PLASTIC - | #BtE(plastic)data
FIREAG RHRSEAF/ 5T | MISES : SS_data
25w TR .
=l MULTILINEAR -
> solver
post REEORE (shell)
wE: B A mE:
beam® EE
EEig75m W WE2ZEE—XA - R DEH
VX area: Iyy: Ix:
vy: Izz:
VZ:
Al v e 2 =
B | ¢ D E F 6 H
S5S_curve

2 value stress 7.0E+8

3 0 3.20E+08 6.0E+5

4 0.02| 3.80E+08

5 0.025 4.00E+08 - >.0E+8

i 0.05 5.10e+08 o 4.0E+8

7 0.1 6.10e+08 E 3.0E+8

8 0.15/ B6.50E+08 =

T i 2.0e+8

18 1.0E+8

1 0.0E+0

% 0 005 01 015 02
14| HUT# (809
15 &)

FrontISTRCIE. CDANT—H(F, BHEOTFHEZDROBFALINT—FZEANT B, ILHNUFHRK
DNSUTORKRICT—IEWMDOHT,
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TGO THEN BHOFTHT—S
Edy =
R R
12 £
fmk ‘ ok
0
- HUEH BREUOTHA (BEUTH)
HEOFH
4-2-2-4. BREFHORTE
BREME. UTTHRET B,
nodeGroup BB BERNA
bottomN [EE &£
topN tmE -10mm (-0.010) =KD 20%EHEIT D

CDB. TRORICERE LU,

BEEE
= anﬂ’;m e BOUNDARY (fis - B{TEH) MEEE
FistrModel.msh group#: bot toml
RO o e
> PRREE & x |00 KA AEEE
v EREH &y 0.0
v BOUNDARY (Z=fI) &: e
topN o
CLOAD (fE)
BEEE
= ant;m e BOUNDARY (s - B{EH) MEkE
FistrModel.msh group#: toph
BOES e 7 BT -0.010
b EHEE &« [e.0
v EREH &y 0.0
v BOUNDARY (Z=fI) B :|-0.0m0
bottomN
S
CLOAD (fiEE)
4-2-2-5. T v TBIFTDOERE

SubStep & 101 . MAXITER ZZ%6H() 500 (CERE LTz,

(THER)

SubStep M 10 DA, 0.001/1step NEALTHEL TV CE(CES,
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CLOAD (faTEE)
DLOAD (FE7D)
VLOAD ({&857D)
GRAV (E71)

CENT (=/0D)
TEMPERATURE (iERE
SPRING (/i=EHE
CONTACT (£284)

STEP@

TYPE STATIC
CONVERG Te-6

-

SUBSTEPS 18
MAXITER 1000
MAXCONTITER 18

BERERSEES (B TRIEIEIEA)

FLOAD (/EHAfRIEE)
VELOCITY (iFEE) stepBfiT 9 SEBRM
ACCELERATION (i | CSPstepE TOHRRRLF RETIEREMN
he BOUNDARY , bot tomll, STEP@
BOUNDARY, topN, STEP@
i
s «<RY
SFILM (BMEE=E)
SRADIATE (43&1)
v 25w TERIR
4-2-2-6. EtEBEK”R. BROER
STEREROEAIC, T8R0T FH:NSTRAIN] ZENMLU 2,
~ FrontISTR analysis output
FistrModel.msh HNER: HETSHNER
BRAF O 1.9 S0 FFH ISTRAIN 1.Z5(i7:DISP
» R 15853 S0 ISTRESS 1.8 SMisesk5 7] :NMISES
DG (DR 1. B R 7 :REACTION (1.8 %50 F 3 :NSTRAIN ]
y EESE 1. B3R U d#:ESTRAIN 1. B35 73 :NSTRESS
v 25w TR 1. B%R577 :ESTRESS 1. EsEMisesk5 7 :EMISES
STEPD 2.3 1 JL[EI% ROT (4. 8520 F 3 vector :PRINCY)
SR 2.3/ 1 JLZRE : SHELL_SURFACE
- solver 2. REFENQM:BEAM_NOM EiR>>
1Bz solver 3. DOEAE :ACC <RY
o5 3.8 VEL

4.8 5 F U Fd+Scalar:PRINC_
4 .Bis5 F 05 /15calar :PRINC_NS
4. B0 F 5 IVector :PRINCY_N
4. BFEF U F FHScalar:PRINC_
4. BEF U Fd+Vector:PRINCY

BRENMRT UIZOTEHEERIRSED M. RIET.
(restart) B, ZOREETO>TH<,

STETEREBTSICZEDRBRE[MST

SEEMEIES

StB%Z restart CET3RKRICTBARICIE. TRID EF step h'SRIIEI D] ODF T v I Box [CFTvIZEL.

[BRE1 RIVEDY YD, a5(C TRP step hSBIIBE TS DF T VI BoxDFTvIEHNL,

ElRIVED IO LT, TCRLTHK,

Zn
ax
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BEERE S
¥ FrontISTR analysis S R s
FistrModel.msh WH R DERE
AT OES [ WHEETS cpull:|1
> HENEE Aw a8
> EHRES :
ElLES EF (T, THIEL)
v 27w TR =
;E; [] iterationLogt7] timelogl?] EERHFE 1
#iftsolver EITIPI: |fistri
'lﬂn L
post X AE

COBIEICK D, HIfET 7 rJLUAWIC TIRESUTART, FREQUENCY=11 DITANEME NS,
————————————————— FistrModel.cnt

BRERHEERRRR AR SRR R S
# SOLVER CONTROL #
FRARAAARAAAA AR AR RS
IRESTART, FREQUENCY=1

ISOLVER,METHOD=CG,PRECOND=1, ITERLOG=NO, TIMELOG=YES
20000, 2

1.00000e-06, 1.00000, 0.00000
0.100000, 0.100000

T8, TRORIC, BEED [FrontISIRETRI Y| 20U v I L TCHEERIKTES,
STERIAE. [stepIKREKR] RIVEDIVU WO LT, SBRRERKSR

D\j%o
BEEB . =
¥ FrontISTR analysis SR
FistrModel.msh WHIRDEHE
AT OER [ WHEHETSD  cpu:[1
> PHBEE How S 1418
> HRES :
el ®IT (YU, BIIEL)
v 5w TR =
SjT_EP [[] iterationLogth [ timelogHhl ERHDHFE|1
restartMEIHE: [] Fhsteph SHKETS
#itsolver T TP rib: |fistril
Hh
BiE
post

[ FrontI1STREST ]
stepiinim
(plotStepMonitor)

lotStepMonitror MFRMIF. LUTICTED, mises LI Sstep fHANS FREULTHSF. COFHAEHNSEE
&QHZD‘k%(UD?L\ﬁgb‘QDD\%o Ffe. IAMAOmin BN, FHEMIC [-0.01] THO. IHMAIC
0.0IMZERLTLBEARDMND,
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0.004 : T T 7x10®
Ux max
N
0.002 & e — 6x10®
Ux min
Uy min
i Uz min 5x10°
?< mises stress max
E -0.002 - - 4x10% w
= £
% _0.004 | %/g;\\\ — 3x10® E
= 071'/} %\\
\
/ Ly
0.006 |- (0? - x10®
Wjo
)
-0.008 | - x10°
001 ] 1 1 \ 0
0 2 4 8 10
step
SRR TR, RTEB Tree ® lpost] BFIRL T, 7—9%M| . [lParaViewiZE| ROVED U WD

LT, #&R% paraView THERT 3,

BN, BREED 10.011 THDO.

-+
N

-3, BlEFRETEIR20%DETE

C
C

C
D

TOTH (EMERD

SBEISFELTETLS,

£
c
o
5]
=
G2l
©
o
3]
i
<
=4

FCOSER/REM S T, BISHT+20% (+0.010) FTEIOEOTHB.
SHE(F. FIDOSE/RREZDIIMHE DT, restart SEIMEICED, CDEEEIE. restart T7
IVNTEHMOTUVILL, restart FIC TS —HFE, FURIBSICIE, restart STEMRTELL, T2

ENEMICHEBIBEHD. BEMTINSLS, RIBEOEH step 2> THEI BT S ANBRENE,
HIIHT, 0.001/1step T0.010 (10step) FTHEMEL 2. CCHSFMRET, TEE+0.010 XTI 02KRSD%

(C(3, +20step (5t 30step) ME(CTLD,

C DA, LE (topN) MIEFRERM(E. 0.001/1step T+20step DEMIIEBME 0.020] (LD, CDEES

ARHFELTERET B,
CDA. topN DIEFEMAE. UFCTRELVET,
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> BRRST
v BOUNDARY (ZE{iI)
bot tomN
CLOAD (faTEE)
DLOAD (EE7D)

group : toph

T [EE =
Bx o0 R
By oo
{ 0.020 ] 0.020 (CERFE

STEP MDEXRE (. SUBSTEP MEZE 301 (CIEIEET B, TRER,

~ FrontISTR analysis
FistrModel.msh
FRiTOERE
» R E
FEAME (FERRE)
r HRESF
v 7w THRT

STEP@

o BETR /L

SHE(F, UTDOLSIC, restart DFIEHID MNERP step H'SRIRT D FT VORI RICFTVIEAN,

STEP@
EENEIESEES (B TIEEREEA)
TYPE STATIC - | DTIME
CONVERG 1e-6 o

SUBSTEP 2? 2 Eﬁg 0.50.10.5

MAXITER 1000

MAXCONTITER 18 stepMl DAt BRI RRTFEMN

[FrontISTRET] RIVED WO LT, 5HEEXI—K3E 3,

BERE
¥ FrontISTR analysis

FistrModel.msh
RITOER

> HEEE

> R
(L

b 25w TR

> solver

post

StERAE. [stepIKRFRI RIVED U WO LT, plotStepMonitor ZREENT D&, AT D step IR

NERREINSD,

solver DERTE
AEF R DEEE
[ WHEETS cpull:|1

Aoy 4rE
TIT (5 ), WHINEELE)

[C] iterationLogiD [ timelog ERHNDEFE|1
[restartﬂ)ﬁ']ﬁﬂ: B Ehsteph SBT3 ]

ETI P |fistrl

T
BAE

[ FrontISTREETT ]
[ stepiin&T U

(plotStepMonitor)
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0.01 T T T T T T T T T 7] 6.5x10°
g
e Uy max
0.008 2 8
// b 6.495x10
min 4
0.008 - o Uy min — 6.49x10°
Uz min
0.004 - ises stress max a
~ 6.485%10
g 0002 [
g I; - 6.48x10° g
u 0} A—— 2
= / ) g
s ‘\ L - 6475x10° -2
& 0002 - \ / > o
- T
] - 6.47x10°
-0.004 |- '\‘ / -
/ - 6.465x10°
-0.006 - ’
o
B
L - 6.46x10
-0.01 | | | | | | 1 1 | 6.455!103

10 1z 14 16 18 20 22 24 26 28 30

step

STEBR(E, 30step TTEIETEZDT, GEHTIO I 7 TIEELTUVNBCLEILES, CDITPTILE
paraView CREER L JTHERM, UATICHE B,

S8 ZUN -0.010 hS5XI—-ELTLBNDT, B (0] Z@BL T, [+0.010] FTEILTI B,
"F(%b %@g%gﬁ%t [+0.010] DRNEMEBHEFRERL TS, il 0] TEEUHRENE DT
(A N EII::\ iy o

57+ 0.010 B

4-2-4, B step (LK B—IEREWT

AIETIE. IR LIzE. ZO/REME D Trestart TET. B L COHREBRET DM CCT
(F. BRDEWNER step (CHTTREL., EstepE—1ELTHERLTHD,

4-2-4-1. EFTIVEX YT 2{ER

EFIVIE. BIEERUC A w3 Tblock.unv] &FES, CHIT71Ib%E fistr ADXA VI 2(cEEBL, X
J—IL%E 171000 (CL Tmm B ICEEL TH <,

4-2-4-2. EBEHROBEECMNORE
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M3, AIIRERU [FRRZEMENT | TRET B,
MEIERIEERD Msteel] & L THREL.
MEIES IV PLASTIC
e ST MISES

_ fE{Bal : MULTILINEAR
TERET 3,
FistrModel.msh B O E
elGroups: (306
B OB :
v HRE M Steel = _%HE@%E—.& H¥EDBER<
> EREMY HMEET I l._PLASTIE :__ #B{% (plastic)data
> AT IR BEREFE/ 51T | MISES . SS_data
R E{L - - {ERE - #E%E
L=l MULTILINEAR =
P solver 5
SSA—T (SS_data) EAUFT—5EFES, TREHE,
Al | jfm 2 =
B | ¢ | D | E F G H
SS_curve
2 value stress 7.0E+8
3 0 3.20E+08 6.0E+8
4 0.02 3.80E+08
5 0.025 4.00E+08 - S-0E+8
] 0.05 5.10E+08 o 4.0e+8
i 0.1 6.10E+08 E 3.0E+8
g 0.15/ 6.50E+08 =
9 i 2.0e+8
_10 | 1.0E+8
L 0.0E+0D
% 1] 006 01 015 0.2
14 HUTH
15

4-2-4-3. BHARKHORE
BRREERET Do B, block LEZ 10mm F(F, ZDE, TORIITRL., T5IC10m5E LE(F

BN EIT Do i}
CDA T EHEEEL. LEHZ 10mEHDBERREERET D, TRERE,
v HEEE
group®:bottom
S = s
v HREMH @00

¥ BOUNDARY (ZEfiI)

]
i

toph &z 0.0
CLOAD (fEE)
DLOAD (EE7D) BE

ViNAR (iEBEEHN
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4-2-4-4,

B L/

%
cd
ER
ZDE

RE
s

v FIRME(E
e group&:toph
5 -3
HREMH @00
v BOUNDARY (ZEfD)
bottomN &y (0.0
CLOAD (fSiER)
DLDAD (EE7T) SE
step DEE
*E%Z ste
SEIEE Tree A [ X5 w TR %3
rﬁﬁJT@/tﬁmﬁﬁo

w — o EasyISTR: test

BEEE
DLOAD (EE7D)
VLOAD ({ARE71)
GRAV (E7)
CENT (L)
TEMPERATURE (B
SPRING (/1REFE
CONTACT (3ith)

FLOAD (FEHEEE)
VELOCITY (iRE)
ACCELERATION (70

INITIAL (#DHRIER

SBANTATE (SR

23w TR
RMEL

> solver

post

folderBA<

HEfileiEEE

RU.

iR

(3 step) ERHFTTONDT. step&E 3 7 1ER T IMNELRH B,
MEMl AR5 V& 3[ED

EasyISTR for FrontISTR (ver 2.38-171138)

AT WA (step) OER

stepfEBE

BET Sstepd
STEP@
STEP1
STEPZ

|.iEDﬂ>>-i

Mems=| £ TiEl.

M<<HllfR) 15 THIRR,

meshFilef@s

1RIVEDUYDO LT, BEIBE, TBE o
tep M ['STEPO | %Z3#IRL T, SUBSTEPS #1% 10 [0l, BIIECERE LT BOUNDARY OHRBEZETT
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YET. BN step (10mm#iE6HD) DEREN
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BN

I6HE Tree £(C 3 7 D step 73\551_'31’15

ctEB
TERHICH S,
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DwOUT., stepZE3 4o

FUS

RET D
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e U=vJ 7y
CENT (=i D)
TEMPERATURE (R

STEPB
BEEREELSEES (BRATEIEITEA)

TYPE| STATIC -
SPRING (/iEZE
CONTACT (i) CONVERG 1e-6
FLOAD (/ESRfE) SUBSTEP
VELOCITY (i) MAXITER 1080
MAXCONTITER 10

stepfRiT 9 SIEREG
C MstepE TOHERRG NET SERRN
BOUNDARY , bottomN, STEP@
BOUNDARY , topN, STEP@

IR
«<RY

STEP2
RREZE1L

4-2-4-5, step1 MERE

stepl (STEP1) DEREETT D, CCld. MEHEE, TNDRTFITRIFZEICED, _

stepl DIBFRFMAS, HEIEE Tree AN NEFREMA STEPT] NNEEHEEIRL T, BRKAERET B,
c @ stepl Tld. 10mmFEHETOTEICRIREDNH, LUFDERIC 10.010] ERET D, H. EEHODE
EREFE. RYD step (STEPO) THREULERHEMNZDITIHEZXBZNT. CCTIFERELEL,

b ARYMEE group&:toph

» RS i E] |

v EREME STEP & x |0.0

v _BOUNDARY i) &y |0.0
& 2| [0.010
CLOAD (=rEE)

DLOAD (EE77)
VLOAD ({£RE)

BE

T, 2T w NG TSTEP1 %@ IRL. [SUBSTEPS | ¥ MRET BEAKM | £ERET 3,
M8 BEARM] (&,

BOUNDARY, bot tomN, STEP@ HERAID stepd TRE LCBARKNG (EHERE)
BOUNDARY, topnN, STEP1 #step] THRELCBERRHE (LHEHZ 10mm 77w F)
RT3, TRER,
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unne V=SS

STEP1

CENT (=72) BBBEEAEES (BRFTIREITEA)
TEMPERATURE (R VPE STATIC = | DITHE ETIME

SPRING (/\REZE
CONTACT (i) CONVERG 1Te-6

FLOAD (FEEBE) SUBSTEF’

VELOCITY (RE) MAXITER 1000

ACCELERATION (03 MAXCONTITER 10

FIXTEMP (BEEIE

stepf#iT g DEARE
C MstepF TOHERRHF ST T HEARY
BOUNDARY , topN, STEP@ BOUNDARY , bot tomN, STEP@
[BDUNDARY,topN,STEP1 ]

SFILM (BMEiESE)

SRADIATE (¥2&1) iR
v 27w TR
STEP@
STEP1
STEP2
BREZEL

4-2-4-6. step2 MERE

step2 (STEP2) DEXEZEITD, step2 TIE, TTOTEICRLZE. TSI 10m BIFTRECH D,
step2 DIEFRFM(E. THEREM STEP2] AD BOUNDARY ZEE T DHICHD, TRIEH,

> RS

d group#&:toph
> ii:ﬁ STEP1 i —
B x 0.0
¥ BOUNDARY (ZfiT) Wy o0
o I
CLOAD (BE)
DLOAD (EE71) | me |

CDE. [T XTw ThET] Z3FIRL, [SUBSTEPS] #& MRET DRAFKMY ] ERET B,
[EREY DIBAFRM ] (I, LUTEBRYT B,

BOUNDARY, bottomN, STEP@ BRAID step THRE L LBARAKY (EHERE)
BOUNDARY, topN, STEP2 #step2 TERE LTIRFRRA (EEZEIS(C 10mm 7w )
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U (=TI

CENT (R D)
TEMPERATURE (imRE
SPRING (/iREFE
CONTACT (Bzf®)
FLOAD (/SERATRIE)
VELOCITY (3E[E)
ACCELERATION (hD3

FIXTEMP (CREEIE

STEP2
ERRRBLEED (BRTCIEEIIEA)
TYPE STATIC | DTIME
CONVERG Te-6 i
suaerp ik
MAXITER 1000
MAXCONTITER 10

4-2-4-7.

STERA

CFLUX (SRAHEAE)| | stephtr T BHERRHE
SFLUX (EBVAR)| | | COstepF TOBREH ET SHARMN
DFLUX (PAERSEL) BOUNDARY, topN, STEP@ BOUNDARY, bot tom, STEPA
SFILM (BMEZE) BOUNDARY, topN, STEP1 [BDUNDAFMtopN,STEp2 ]
SRADIATE (¥851) B

v 27y TBRIR «ET
STEPG
STEP
STEP?

%

R, BROER
3. BREEHE Tree D lsolver | ZFIRL T, [FrontISTREFTI R VEDTIUvH LT,
FIATE. E5IC IstepRKiRFR] RO VED U WO LT, plotStepMonitor ZEEET B,
Fistriodel.msh WHILER D ERE
BT OB () WIEHETS  cpusiz[1
> AREE S 51438
> EREMS e —

plotStepMonitor (CIAFDIKRMREFTR I N,

> HEREM STEP1
> RS STEP2
¥ 27w TR
STEP®
STEP1
STEP2
FEE
¥ solver
#fzsolver
Hh
post

ST (5, WHNEL)

[] iterationlogi?) [F timelogiih EERHENHEE 1
restartDEiE): [ EchstepHSREKBTS
KT Pl |fistrl

o iE

FrontISTRSEST

stepiiR®T
(plotStepMonitor)

B, SFKEEEHHERTES,
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U max s
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(S5(c1omEREY) ([CBESRBRERSI B EMTES,
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4-3. EBERT
EasyISTR E CEBEMTZT O THD,

ETIVAK(E. RS E BT TR TER 5 REE S EICT B,
workFolder (&, [CAE-fistr/Case/plateEigen] J#JLIEF L {EBR L. C C CHITYI o

4-3-1. EFILERK

EFIVIE, REEERET CHEOITREFSREE 5, ZORIKIE. BT Xwa T 7L Iplate.unv ]
& workFolder RHICOE—LUT. XwvI 18T B,

fix ( nodeGroup

press ( faceGroup

B ¢ Mesh
i 2 Hypotheses
l = Algorithms
- H',h 1

; o1

' 2 Applied hypotheses
7 % Applied algorithms
Groups ofNodes

< ( nodeGroup

TEM, X v 2B ZIREEICTE S,

R EGRP ( elementGroup)
modelSize(xyz): 0.1 B.02 B.085 1. plate

nodes 1731 SGRP ( faceGroup)
elements type:341 5468 1. otherS

2. press

EGRP plate 5468 NGRP (nodeGroup)

SGRF other5 1668 1. fix
SGRP press 1286 2. load
NGRP fix 48
NGRP load 36
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4-3-2. BEREFEFTOBKG
HIEDOFARDOREFEZR (11Kl : Steel) DEBIERFZET O THB.

4-3-2-1. FEROBERORE

FZEIRHE Tree A0 MENTOEE] &FIRL T, [ESEHENT] £8RL. [RE| RIVEDIIVIT S,
COBMEICKD, REIRB Tree AD MEFOER] OTFIC IFREI BREMNEMNINSD,

B RITOERERE
¥ FrontISTR analysis
FistrModel.msh ST
ey ]
e AHNT 7T
HEILE AN:FistrModel.msh
> EREMT A:FistrModel.cnt
BRI L Hh:FistrModel_eigen.res
25w TR —
B solver e
post

REEE Tree A 13RE | EFIRL T, EHEMEEFTOBOREETD
BFE TIT2IVEDEREDF Fo
BElSE# 5 RO SERENE

HBE le-8 9=
BARES 100 [WEULEHSEIBSER. COEEPT,
BEEE -
¥ FrontISTR analysis ERERTOEE
FistrModel.msh BENSE
¥ ERITOES BEEES 5

maE [l

> MRMEE BARES 100
P R

BSRAZE (L i

25w TERER

[EARE i, R

4-3-2-2. MHYMEEORE
RIS, Steel&E ULz, (THEHE, )

BCENE HEMEEDRE
¥ FrontISTR analysis aiadis
FistrModel.msh HEWMHB O S=E
elGroup#:plate
> ERETOER
v SELE ¥4 | Steel = HMEBERM<
b RS HEETIL ELASTIC ~ | ®B#(plastic)data
FFEEEL BRI/ 51T
* solver
post | BE
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4-3-2-3. BRFHEDOEE
BREME. FEHES2R0AE (fix) ZEEIT Do
e ERE BOUNDARY (M - ZEATHIZE) O
> HEEE e
- groupsh: fix
¥ BOUNDARY (Z5i) =i
T T
CLOAD (fiE) Bz 0.0
DLOAD (FEA)
VLOAD ({&R77) g
GRAY ()

4-3-2-4,

HEIER Tree AM Tsolver] &3#IRL. [FrontISTRETI RIVELIUWDOLT,
SHENKRTIDE. UTOBEARN, BEENERTET S,

ETERRIA. RO

=r|.

B A

SEERIBIE S,

1\ fstr_setup: 0K

2

3

4 *RESULT OF EIGEN VALUE ANALYSIS*

5

6

7 NUMBER OF ITERATIONS = 25

8 TOTAL MASS =  7.8600E-02

9
1@ ANGLE FREQUENCY  PARTICIPATION FACTOR EFFECTIVE MASS
11 NO. EIGENVALUE FREQUENCY  (HZ) X Y i X Y Z
L et LI e e e e
13 1.1344E+07 3.3681E+03 5.3605E+02 5.2223E-06 4.0958E-04 1.5631E+00 5.3543E-13 3.2935E-09 4.7969E-02
14 2 1.86712E+08 1.0301E+04 1.6395E+03 -2.2218E-85 1.5392E+0@ 7.1659E-04 1.0013E-11 4.80858E-02 1.0416E-08
15 3 4.3064E+08 2.0752E+04 3.3028E+03 6.0470E-85 -1.3211E-03 6.3506E-01 1.3481E-10 6.4346E-08 1.4869E-02
16 4 8.3983E+08 2.8980E+04 4.6723E+03 5.7715E-04 -5.2094E-04 6.3888E-04 4.6232E-09 3.7665E-09 5.6650E-09
17 5 3.8813E+09 5.5509E+84 B8.8345E+03 -1.0166E-04 6.3202E-81 1.0437E-02 4.1309E-10 1.5966E-02 4.3544E-86
18
19 Iter.# Eigenvalue Abs. Residual
20 1 1.1344E+07 1.0987E-01
21 2 1.86712E+08 4.0755E-01
22 3 4.3064E+08 2.1271E+00
23 4 8.3983E+08 1.2953E+00
24 5 3.0813E+09 2.4910E+01
ZEE— I\“ BL Cld, Tlpost] BIEIET, T—SZH (vtk i) LT, paraView THZRT 3,
—F.b\ﬁ ¥ t%%((—fgéo 2&:5(;\ Wmmﬁm(hgﬁ/l/tb\éo

129




EasyISTRS#BEV - 2177)U  (easyistr-3.30.220324)

130



EasyISTRS#BEV - 2177)U  (easyistr-3.30.220324)

4-4. FERBUCEEEN
EasyISTR CRIRBICEBITEIT DO TH D,
C OBEEGERA, EEERFORREHES0T, METERLE MplateEigen] J#JJLFZEIE—L

T, #MU< TCAE-fistr/Case/plateEigenResponse | T # LI ZE/EB L. CMN%& workFolder & U TERET B
EFIERE, AIEERCER ’5?@0)%)IK(<_7’<I5°

4-4-1. EFILFER

BIECHEALULHFIE520EEERITERE JE— LU TworkFolder E LTWVWBND T, EF LK. HiIIE
CRICFHEHERICED,

4-4-2. FERBUCEBRTORRE
EEEEFTOERE IE—LTUB3DT, XV 10 EIIEEICEREINTL B,

4-4-2-1. BHROBEDOHRE

HRTEIEE Tree D TEENTOELE | Z:8IRL T, BITOBEEZ [FEIRBICERIT] (CRET D, TRIER,
BEREE
- NOESE BT
¥ FrontISTR analysis REOEMERT
FistrModel.msh BRETOES
| BRTOESR B EG Z ARAR =
e ABNT P AL
MECL AN :FistrModel.msh
plate AB:FistrModel.cnt
AN :FistrModel_eigen.res
v ERKH e =
i :FistrModel.res
¥ BOUNDARY (Z=fir) HH:FistrModel_dyna.res
fix
CLDAD (fHE) BE

DLOAD (EEH)

4-4-2-2. RBERBIGERRITONAEHE

CDg, BEER Tree O MERFTOER | > IRE ] ZFIRL T ARBICEEFOR/DREETD
TRNRT T 7L EDRRECTE B,
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@ - 0 EasyISTR: plateEigenResponce

EasyISTR for FrontISTR (ver 2.14-151022)

BEREE
5 s o
¥ FrontISTR analysis SRR RS DR
FistrModel.msh RENE
v RTOER TYPE SRR =
B e v o -
¥ HEYMEE -
B - 827 Hz |14000 160880
plate
v ERSEM istepﬁ 20
¥ BOUNDARY (ZE{i) EEtE Hz |15000
fix filed HREE (1 restart file
CLOAD (fEEE)
VLOAD ({£R577) s - $2 TRIR 0.0 6.6e-5 EREICHITS
GRAV (EN) Rm, Rk B.@ T.2e-7 o=
CENT (D)
TEMPERATURE (;8f T — 7 H7IIEE
SPRING (/IRESE) sampling®y 10 HHEE 2: PETM & nodelD
;i;;;“ Iw’: ) E_SFHE =h [ EE ] e
T O &N Ooss O 6N
VELOCITY (iFEE)
ACCELERATION (10 e
axiE
INITIAL (#EEEE
folderBg< HillfElfiletlsE || meshFileliSE R E folder32 U7 AL S

o, TYPE CBEASRELE. TNFE REEN « [HBEEK (PRED | ZEIR,
BRI, BIEOBEEERENTD 1 REREN 536 Hz| D#&. 100~1000 Hz E TRHTH B, )
BRBOBEREIE, 10HzBEREE T3, (100~1000 T TZ 0 DEIT BH(CLEDA. [ step 901 EHRE
93, ) FRIDERICERE, )

%\{%j?r% Hz (CDTIE. BEREIGEDHRHDIDTHNE., W DTEBODELDOT, [1000] ZAN

BERE

R wE
¥ FrontISTR analysis RBBUGERYTORE
FistrModel.msh REAS
¥ ERATOER TYPE SR =
53 sESER | BRE (BRESE) -
v HAEIE -
B - #27 Hz 108 1000
plate
v RS Pstepdt |00
¥ BOUNDARY (Z5fi) THIEHE Hz | 1000]
fix filet DR |1 restart file
CLOAD (FIE)

W, EEVRUvOZCANBEE GEECHDBEE) 0.1 ERET S, TROLSICHRE,
Bja. KTIEIT . EARASEICHERAL, COREIE, LR0OEEE z CIEE LI AR TR
HREEMNX CBEGEZ X6 BIEDRE. €T S,
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DLOAD (EETD) INSRA=5
VLOAD ({&EE7) B% - 2 TBSRE (0.0 0.01 EEMICHITS

GRAV (E1) Rm, Rk .1 HE

CENT (EEDD)

TEZAIBEAE. FEHFEREHRETDDT, FLiHD nodeNo ZFARDNERSE B,

Z @ nodeNo (&, EasyISTRL'Cﬂmé%b\'Cgéo ZDHEIFE. TRIOERIC, TGROUP/ER] Z3#EIR L.
pick mode = I'%)lntsj (CERELRE. VIKEE ECENOSIREO Y vI3 3, JUv I URREIROA
A TAADME] ELTRTIESND M. D) PIEIEA nodeNo (5 TS,

RRODALE : plate 1 (2)

T FrontISTR @ nodeNo
VTK O block % & nodeo

EasyISTR5: @8_plateEigenResponse = =
TP tempIrPrIL RE WL ALT
mode L FEE A T v 3 = ; i
AR ;EE’Q@ED}.E\\% ~ % W QO EB&d® B2 d0H B A W
[~ | Z= 25

GeieRm [ BB ) vy 5 B! EasyISTRS for FrontISTR-5 (ver 3.20-220219)

{ES folder I ODRRIA
= BERH node, surface, element group®{ERY
~ FrontISTR analysis meshi 5 GrouplERR
~ FistrModel.msh pick mode® EIRT 3.
[ CROUPTERR ] viewerMmeshE Y DX THO U w s, AR L groupBE AT,
I'NGRPEX{S | , ['SGRPEXE ) or [EGRPER{S ) &2 'J w I L ToroupZ EIiS.
GROOPFRER F8E] RV THRET S,
~ BTOEE
B E ick mod f dgd int: pick g
e EsSE A pick mode ace (e ngUSQ_CDIC TEHR
ok > AR E
5 S OALE:| plate 2 fete LAy 2P
FIHAE (FEBRRE) [?ﬁ fif: plate 1 ]Ell,ﬁ“lj\]{e‘b‘ BAf
> HRRGE @ 30 _
{E2 B folder DIBFBE 25 v THRH RIREINB
dirEEEiA MIRdirE fEZ folder [CEE BRIZE(L group$: T Sgroups

B > solver
directory solution | sol past grouplRs ERESO U T NGRPER S SGRPENTS EGRPER{S

> [ ]84_ringContact NLSTATIC MuMI

> | 184_ringContact_force NLSTATIC MUMI .

> [ ]@5_snapFit NLSTATIC MuMI HE

> | 1@86_platesBolt NLSTATIC MUMI

FEIRLUCEIRD nodeNo (& 2] THBIBNHERTE B,

CMnodeNo ZEEZSF S nodelD & UTEHBET D, FTRIMEBELIREE
sampling #(d. FEREBULE (C(FREFBRELVD T, u<3t:5$%407:;u0 C DB, Z{stE Hz CEHAE
E’éb\( EH%@J&FFGA’E'RM%H#O)samphng;&(d&iéo BHA - KT TRELERHRAECD
sampling 935189 B,

EZSFHNEE
sampling®y 10 HNER| 2: 12T = nodelD|2
EEORE @za O aE [ mas

OrRD O oFs B

4-4-2-3. BRFHORE

BRIKM(E, FEHAEE (FLOAD) ZREI DMENH D, C _ﬁ?@%ﬁ(& EDFZAIC. EDEEDEHRE
BEREIBINEEEIBDEND, C@ﬁ%?ﬁﬁiéﬁlhfx% EJr% )
SEl. RO (load) B ZAMAIC1.0N DEEEEMX l(D’I‘%(L XE LTz,

~
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BEEE — S
VLDAD ({£RS77) FLOAD (BEREE) DEE
GRAV () nodeGroups: Load
CENT (GRDD) LOAD_CASE |1 1:5888, 2:B30

8
TEMPERATURE (iBE -
SPRING (/iRER)
b y (0.8
z|1.8

¥ FLOAD (FFAREIE))

BE

4-4-2-4. EERRMAE. BROESR

REIEE Tree AD lsolver] M5 TFrontISTRE(T] R VED U WO U THEZRAT 3,
SERMRTIB L, Ea%ISTR (. T0.log] 7 7-rJLHS [resFrequencyResponse.csv] T 71 JLEVERT
Do %%)77’(»(3\ BRBILEDERD csvIERNTIRESNTULBNT, office LET, BREB(CHE
Ell)\t“ o

TEIM,. [resFrequencyResponse.csv] ZRVT. IS I7EER LU IEBERICED,

1.20E-02
1.00E-02
8.00E-03

6.00E-03

BE (m)

4.00E-03

2.00E-03 J

0.00E+00

0 200 400 600 800 1000 1200
BR# (Hz)

134



EasyISTRS#BEV - 2177)U  (easyistr-3.30.220324)

4-5. NAEGEFEN (BREX)

EasyISTR CHRARE(IC L BRZBENERNZE{T O THD. BRELL, INRABEZETDELVNT, HER>RW
M BEED (4t) EINSKLTOIRERH D, CDB. BRSFOBRICERETICEIEI SN, Po<
DENN T RRISEENT TS, KEDRBEZ [ > THITY 3.

EFIVEAKE,. BEEEFT-CRERBGE CTHERALUZAREF5RTHEBITI S, workFolder (&, BIIETIER LT
[plateEigenResponse | Z# 1E—L C. [CAE-fistr/Case/plateTimeResponse] T # LI E/EFHRLT. D
GRS R 17 5.

4-5-1. EFILERK

T5)LIE, EEERTCERBICERT CEALEETILERCETILERES,
MEETZDEEFEAT B,

4-5-2. BRARMU—EE (B - BEEE)

T, EHREFETCRRBITERTOBRAMEICLDNDT, CNSZEHIRY 3. HIBRDITEE. EasyISTR
EE FD _[folder ADO U | REVED )W DI LT,

ISR D 7 1 U

ESERTOBERT 7 7

BRI SRTOBR D 7 7L
CFTvhEDIFC, THR RIVESUYHLT, BB S, TREE,

# — 0O deleteFilesDialog.py

FEL 7T EHRLET
HEBIS2PrTILEEBRLTCLEZWV

BlIEE 7 7 1 ILOISE

FistrModel_p*

B BEosRI 7). g7 Pl
FistrModel.res.*, FistrModel*.inp, FistrModel.restart.*, *.vtk
conv*, *.log, FSTR.dbg.*, FSTR.msg, FSTR.sta

& EEERFOERD 7L
FistrModel_eigen.res.*, eigen_log

& SRS ERTOER T 7 L
FistrModel_dyna.res.*, dyna_*.txt, res*.csv

FistrModel_temp.res.*

Fr Al

4-5-2-1. EROEEORE
REIEE Tree A MEEMTOREE ] ZRIRL T T8RN (CRET B, (TRER)
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=R RN OERERE
¥ FrontISTR analysis i
FistrModel.msh BT ER
(s S
B 5
i AENT 7L
> WARMT AR:FistrModel.msh
FEREE{L AD:FistrModel.cnt
25w TR HN:FistrModel.res
¥ solver
BE
post

4-5-2-2. RAEILEBRTONAERE

BREIEE Tree AN TRIFOEE] > MBEI ZRIRLT. RAERET 3.
TR, default DEEARRBICE D,

@ - 0 EasyISTR: plateEigenResponce

EasyISTR for FrontISTR (ver 2.14-151027)

BERE BRI ORE
¥ FrontISTR analysis it
FistrModel.msh BENE
¥ ERATOER TYPE SR =
EBHEL |BREE (PREDE) =
> RIS . lﬁ : =
> RS Fiss - 2 7SR
B Fstepdl 500
25w TR R4 le-5
> solver file RS restart file
post
INTA—=S
ganma, beta [@.5 B.25 'Newmark-BSf
Rm, Rk 6.8 0.8 o=
EZSENEE
sampling®y group® [ 2| HAOEEN
EE5RE @zm (e [ @
O =N O owd O BED
BE
folderBE< FlEfile@E | meshFiletlfk i A ECED folder32 U7 B3

CNICHL T, RAEXECETIERICDUVTEET Do
TYPE & BB HAENE. RN . [BEE (PREDE) | ZRIRT S

o

SHEISRAE. KEES (4t) (F. £ step MERRBIBITHRET B, C (3.
BTEINERTETTUELNDT, CCldefault DFFELTHL, THREE,

EREEO MU DILSET
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T FTUNCLDIN dNdlysls

FistrModel.msh RENE
v RTOES TYPE SRR =
B o s s -
> AEMEE .
> EREM R - 82 7 HERE
BRI FPstepH  |500
A5 v TR FEE Te-5
b solver filedd IR restart file
post

INSA—5AD Eamma\ beta (. EHFHEREGREICKREL CLBNDT, BREED, COXITDRE,
BRI BEVRIYORICHNSERRnZE [0.1] [CRELT,
IS A—5
ganma, beta |@.5 B.25 Newmark - fi&
Rm, Rk 0.1 0.0 o=

%:Q&ﬂﬁ\Eibt%ﬁ@ﬁﬁﬁ&@@&?iZF%ﬁ@&ﬂ?ﬁ%%icu5o

FEIREBICE T TIEE Uz nodeNo 2] ZEREL THL<, HNBERE. BTHRET .
(group #&(&. nodeGroup & X 7z(d nodeNo ZEA I T B, )
EZHhiEE
samplingE grnup%_ 2 HORERE 1
ESRBE @ En (e [ nEE

O rA O owsx BN

4-5-2-3. BRREFOEE
BRAXMAI. FHRSROEE (fix) ZEREL. Fif (load) (CZHBEFDMAEETEHE 100.0] NI

cElcg3,
RIENDD D TOEWREEN S, FIFERERICREENTTCERIEIEEETE,
ITORRICERE LI,

HERE : e
v HEE BOUNDARY (ffims - Zff9H) MEE
plate group®: fix
v HREM T EiEE
¥ BOUNDARY (Z=fif) B x 0.0
BT =
CLOAD (FiE) B :[e0
DLOAD (EEH)
VLOAD (4&8571) o
GRAV (ET
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BEEE
¥ FrontISTR analysis
FistrModel.msh
> RTOER
- HEME
v HAEME
» BOUNDARY (ZEfi)
¥ CLOAD (#IE)

CLOAD (ShfEE) DEE
nodeGroups: load
w9 SEDPEEOES
D BmYEDOFE (ATHEZZOFTEHRICE Y )
D =2 LEE (AME/HRE EfmCEYR)
® EHmh—SLEE (E0hEELESEEMRICtE Y )

i Fx 0.0
DLOAD (EEM) Fy (0.8
VLOAD (4%=8E1) Fz | 100
GRAV (E7)
CENT (EDv2) qe
TEWDEDATIIDE (IEE
4-5-2-4. HUICEHE

REBEN NV DL SEIENTET S NVEET B, _
EISEFEFTOBER. 5 ROBIKEN 8800Hz £ 22D T, CDREIK®D 1/10="1e-5 THEL TH B, KEE
D1e-5(F, TIFIEDELEDTEDEIFEEL THB. [FrontISTRETI RIVED I VO ULTEHEDS

T3,
C DIER. [Displacement increment too large] MIS—HFE, CDA. REEAERS LU THER.
BFREIEDN [Me-71 TlF, RELTCEHBETE DT, CDIEZEHRE

COBMEES . BREFCETBRIZOT. BEERROBRER TR, RESH,

4-5-2-5. KRAIEIGCEOARABZBERTE
H%ﬁﬂi%ﬁb‘ii;&i:t@tx_H%zuma*éa)ﬁ YEEITD, (Estep MEBRRIENERTET D, )
BERIIED 1e-7 Toms FTEAEL TH Do 1 A@Eﬁﬁ@ﬂbﬂ&%ﬂ@% bms T 1 XERED 3 REDE

ClAEETES LI B,

NDFRECTDE, Estep#d 60000 X7 v FICHED, TREHE,
C e o o
FistrModel.msh BEASE
v EﬁﬁfDEE TYPE BT =
2 EEAEN | BEE (hRESE) -
b MM E
A B - $2 T B
» BOUNDARY (Zfif) FstepH 60000
¥ CLOAD (#IEE) S g le-7
Load fileti DR restart file
DLOAD (EER)

E_ 5 OH IR,
BX

ree] X v REARICT D, EZIRBIE. ETICFIvIEANZ, TROERIC

EBELUTZ,
SPRING (/iREFE EZSmNEE
CONTACT (#8) sampling®] group 2 £ HDRRE 100

FLOAD (FMBEE)
VELOCITY (M)
ACCELERATION (13

TMTTTAI 7 4MHAE EF

4-5-2-6.

TR @R @aAE @ mEE
@ RN &UTy &5

ETEBRIA. SRR

SIRERIRTEBHIIC, BRfile Z2THIBRL
BEDOTULD, ) EasyISTREE FOD folder RT

TH<, (E
)77 ]

(AUICBHETETLBNT, BRI 7 1)L
MIVEDU YD ULT, HIFRT B,
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SENOIZAIRIGEENT(E. 60000 X7 v PETHEIEDIOT,. BREANKNIND, COA. WIHEEETD,
2 _C—%%%—ruj’b\%b\f&b\ BRI77ILOENEEZ 2000 [E(CRELTH<S,. (BRI 71U
r VD ERE

BEmB ——c1
¥ FrontISTR analysis solverUJsssE
FistrModel.msh WHIMEEDEE
v RRiFOESR & THEETS  cpufl:|4
s HAw i 48
P HAEIEE .
> HRRMA EIT (I UH)L. WIIBESL)
REL -
25w R | iterationlogti] [ timelogitil ESRULIIISAE 2000
T
past ETT71IU: | fistrl
BiE
FrontISTRSET
(IF))
stepiiR#m
(plotStepMonitor)

[FrontISTRET] RO VED ) wO LT, HEERIIE S, ZNDE. [step KRR RIVEIU W
LT, plotStepMonitor ZFEEIL. step DHERTE RS T 5,

0.001 1.8x108
0.0009 Lo
0.0008
1.4x10°
0.0007
- L2x10f
0.0006
E 1108 =
= 0.0005 X g
w -
a 7
= 2
z 00004 ax107 g
=)
0.0003 .
6x10
0.0002
q ax107
0.0001 f
2x107
ol
0.0001 0
0 10000 20000 30000 40000 50000 60000

step

CORRNS, RAEMMN [0.0009] THDCENDNB,

StEBRE. EZILTLIB nodeNo 2] DEMDEEHEEM Ndyna_disp_2.txt] T 71L& UTREDS
NTULBNDT, COBREERT D, TRNZDRBRICED,
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1.00E-03
9.00E-04
8.00E-04
7.00E-04
6.00E-04
5.00E-04
4.00E-04
3.00E-04
2.00E-04
1.00E-04

0.00E+00
0.00E+00 1.00E-03 2.00E-03 3.00E-03 4.00E-03 5.00E-03 6.00E-03 7.00E-03

E%FEE ( S)

£ (m)

4-5-3. BRAFXMCEBEAELCEERS (BF - B#EE)

RIEDEE(L, FR52R05%I (load) (C—ERMEZNITIBEATH, CC TR COFRECKERLES
R BN EIT D,

4-5-3-1. KRAZE({LOEERR
FHRSE5ROER (fix) DI BAMEICRKERIEESX S, UTORIEESEX SBFZET S,

1.2

1

0.8

—~

206

]
120.4

0.2

0
0.0E+0 1.0E-3 2.0E-3 3.0E-3 4.0E-3 5.0E-3 6.0E-3 7.0E-3

E%FEE (S)

4-5-3-2. BRFHEOEE
R, BRFXAERELTCVBDE. FEFS5RORE (fix) ZEREL. FKii (load) D ZHMAICHET
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100N DERRB/EENTITULS. cNUF BEEBFCOETF. (TRER., )

= wmﬁéfstig BOUNDARY (HisS - ZA0H) OIE
plate group: fix
v EREM Ei DA
v BOUNDARY (Z5fi1) & x |00
fixn &y [o.0
CLOAD (%E) Bz o0
DLOAD (EEM)
Ee , CLOAD (|SRFPiEE) ERE
¥ FrontISTR analysis i
FistrModel.msh nodeGroup: load
- RTOES v 9 ESEPEECER
> RS D) BRESEDOEE (ATHEEZOFEMRICE Y )
v HRES ) R=SLEE (ATME/SRE EfRIcEvR)
> BOUNDARY (ZfI) ® SHH-—FLEE (S9hEECHAEEDSCEY )
v CLOAD (f5iEE)
DLOAD (EEP) Fy (0.0
VLOAD ({A%7)) Fz [100
GRAV (E7)

4-5-3-3. BRARHICRHEBZELESXS
FHRB520%0 (load) (CRELUBEREHE (15MEI(C100 NOHIREE) (. KEREESX3,

5237&(d. REEB Tree IO TIFAZEAL] EFIRL. BN RIVED U WD ITBHE, BET D amp
ZfAIC TAMPO ] MBS ND, CDH, F|HEI RIVEDIIwOLT, BESTE D,
chicEk, TAMPO| MEBFIEHR Tree RICENETNB, (TRERE, )

N
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@ - 0 EasyISTR: plateEigenResponce

HEEE
VLOAD (4&871)
GRAV (E77)
CENT (ZFDaD)
TEMPERATURE (iBFE
SPRING (/iREF)
CONTACT (i)
FLOAD (EISBRE)
VELOCITY (iFE)
ACCELERATION (hO
INITIAL (#DER:EI

FIXKTEMP ((EBEER
CFLUX (SEAP#ba!
SFLUX (ME#EFHE)
DFLUX (PIER&ES)

SFILM (BMEESE)

SRADIATE (8ES¥)
- FREL
AMPR
27w TRET
B solver

post

folderBA< HliEfilefise

EasyISTR for FrontISTR (ver 2.14-151027)

FSREEEE (AMPLITUDE) MERE

BET SampH
AMPR

amplitudefE &%=
Mems>| £49 v ciEl.

Fe<HlifE) Ho 2 THIR. <<HIR:

S

meshFilef@sE = B2 ED folder32 U7 LS

CDg, FHREER Tree RO MREWZ(L | > TAMPO | Z3#IRL T, KEAZ(LDFMZERET 3.
COEHLT, KAZRIETEIRRARMRBEFEARICDOT —FEEET 3.

T, AT EBERFMEEE. 2D%IR (load) (CE5XERF(CLBNDT, [CLOAD, load | %&iFEIR

MEIR>> | R VEDU VDL T,

[RAZETESERRG] ACBEL TH<, TRABETE

CD#%. VALUE & TRELATIVE (#BHME) 1 &3EU. [datafEBL - RE1 RIVED U YO LT, data®k

EEEE

L
NG
A

T
7

o
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@ - 0 EasyISTR: plateEigenResponce
EasyISTR for FrontISTR (ver 2.14-151027)
BERE
VLOAD ({&8577)
GRAV (E3D)
CENT (D)
TEMPERATURE (iERE

SPRING (/iRER)
CONTACT (iEfd) REOEREMT FRE{L S SEREMS

BOUNDARY , fix CLOAD, Load

FSREEEE (AMPLITUDE) MERE

amp : AMPD
HREFICHEMECESZSEHOT—9EERT D

VALUE | | RELATIVE (#E3HE) ] 2 [ datafER% - 5% ]

FLOAD (FEISAEE)
VELOCITY (iR

ACCELERATION (PO
INITIAL (¥HB:EH

FIXTEMP (:2EIEH
o
LUX (SEEREaF - ;

DFLUX (PIBB#EER)
SFILM (RMEE=)
SRADIATE (8 )
v FEEL
AMPR
27w TRET

P solver

BT
post

folderBA< FlliEfile#@sE || meshFileldsE R E folder32 U7 LS

Mdata {ER - @& KNI VED U WO TR E, office MEENTBINT, T—-HEANTS
amp 7 —7A (&, RELATIVE (fBXME) &EIRL TL\DA. tﬂﬁ*ﬁ(g'ﬂ@'%{ﬁz(uﬂéo T.U)’I‘%(L)\ﬂbﬁ_o

@ -0 AMPO®_ampData.csv - LibreOffice Calc
JPIU(E) @WE(E) FT|R(V) B|A(L) &R0 W) F—F(0) DrVEDM) AILTH)

B-a-C oy D88 v ABE- 4 :
E:i TakaoPGothic | |18 v+ B 4 & E %ﬁj »
H15 - fw ¥ = .
A [ 8 [ c] o ] E | Fo| 6 e 1 =

1 ampData

2 time value
_3 | 0 1
4| 250E03 1
5 | 251E08 0
6 | 6.00E03 0

7
"8 |

REE, csvTF—HEULTHRET D, ERLIIET—5I(d. T[AMPO_ampData.csv] EBEENICT 71U
RS, RESNDNDT. BHSOTEABRERETET S,

(data ERN. RIRERILES X BIBRENE) DRENET UZERET IREI R VE
BEIED, COBIEICLD, FlstrModel cnt. FistrModel.msh J 7 T ILAEFAENS,
amp F—3(E. AwT1T 7 ILDBEICEETAZNDS, )
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4-5-3-4, EtHEEIA. BROESR

STERAIARIIC, folder WODIER file LUHANNEIX v > 1 ZE2 THIBRL, BEUIAIC XY~ 1&EDE
L. 4W5T, EStEZERIBLC, E1ERIAE. [step K&k RS VT plotStepMonitor Z#EE L TH<
E£T. BXEEDHBEIRRMNRI S TRRIND,

0.001 T T T T ; 1.8x108
L " Ux max
0.0008 - " H e L.6x108
i i Uz max =it ’
o [ Ux min
. _ Uy min ¢ - Lax1o®
i | i Uz min|——
0.0004 — & | mises strdss max - i
o | o L2x10
|
£ 0.0002 |- i |
= | W a “
- | _ { | 7| w0® g
3 i )
% I 810" 2
8 00002 - | :
/ " | | | - ex10”
0.0004 [ | f |- | | f
1 i A \
| \ f L Y a0’
-0.0006 | i ey R | ..
a [ EoA f ¥
I LL e i \ r__.' 1] 7
-0.0008 H ¥ LY | VA 'SV, 2x10
[ f ' ]
-0.001 1 2 L L L 0
0 10000 20000 30000 40000 50000 60000
step

%EE@gum%mﬁﬁﬁmﬁﬁiﬁuﬂitﬁﬁﬁD%Eﬁﬁo(%EE%@%@EEMLZE\ﬁﬁ%
RIL0\,
LFA. BRNOTSICHBA, HEABLLTHBETIARRETE S,

1.50E-03
1.00E-03
5.00E-04
E
=
¥ 0.00E+00
R
-5.00E-04
-1.00E-03
0.00E+00 1.00E-03 2.00E-03 3.00E-03 4.00E-03 5.00E-03 6.00E-03 7.00E-03

B%FEE ( S)

COIFEAVDE, RET—IFERRELIZE. TDT I EZNIFTHERRAGELTREETESHIC
$0. ICABENLNS,
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4-6. RRELEEN (BRE)
BREREFE O IERABLERET O CHD. BEAE. BOINRAEETONDT. BERECHATRER

D (4t) ZERXELTEZRNRNH B,
ZCT@E, MECACEFIL. #HEET, BRBECELSBFET> TH5,

4-6-1. EFILEME

EFIVE, BIEERIL plate.unv] HEFSDT. COIT 71 IVERFIASF. A v a1BiREE, ITy—)LE
171000 [ LTH < M*—FEEUIE(‘:HL/ lsteel] £5%F I B,

4-6-2. BERFH—TEE (B - BEE)
TFE BAREERILEFC. —EEDIITHET B,

4-6-2-1. FEROBERORE

BIRIEE Tree RO IEMTOERE | ZBIRL T N8BT Z8RL. CORBE. UTFTRELR,
EEAERL, TBFEA] &R,
£ step M. FfEIED (3, BIIRL D —HTE < BRAE,
FaMERE R & 10.1] (CERRE
group &% 2] (ZERE,

EEEE E——
¥ FrontISTR analysis R
FistrModel.msh BEAE
v BTOES TYPE TR =
=5 EEAEL [@WFE?‘: (Newmark-Bi) = ]
b RIS
> EREN PBASE - $2 7 BRS
27w R FstepEl || 6000
RS (L i g le-6
» solver filed IRAME restart file
post
NS A—=5
ganma, beta |0.5 B.25 Newmark- B3
EZSHNEE
sampling® g-'oup = HDRERE| 1
EESRE @ En O #EE (O mEs
RN D UusFd [ Bh

COERHETIE. BREBDNAKEL., BIEOBEETCIIHETETLVHREICE>TUL S,

4-6-2-2. BRAFKEOHE
BRI, FIECAUREC TS, (TRER)
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> FIRIMENE -
i group®:fix
= m[ 7=
¥ BOUNDARY (ZEfiI) B x [0.0
CLOAD (FE) s
DLOAD (EEFD) W
VLOAD (#4H77)
GRAV () BE
FEMT ¢ -
P ARITEIE nodeGroup#: load
v HRES . - 1
v BOUNDARY (ZE) R
fix ) BREEYOEE (ANEEZOFEMRICEY )
v CLOAD (FE) Sl st
Inad @ Som-—SEE (SohEEs K3EER&AICEY )
DLOAD (EEF)
Fu |0.0
VLOAD ({£RE7)
GRAV (E7) e
CENT (ED) .,
TEMPERATURE (32E
SPRING (/iRE BE
FAMTAFT ¢4Seihy

4-6-2-3. EIEBAMA. EROBER

REIEH Tree AD Tsolver] ZFIRL T, solver DEREBEHEZFT I E B, _
EI8(3. 6000step SIHTE DT, BROWEDAEE, 12001 [CREI B, (GIHEERN 30 7 HRENS

EXIE )

C D&, [FrontISTRETI RIVEDT I VDL, EITT B, .
E‘f%&j?%g Mstep YRS RS VED ) WO LT, plotStepMonitor ZEEFNT B, step IKRERXT S
PESGY o

EEERE N
¥ FrontISTR analysis S0 MR
FistrModel.msh WHIR ORE
> BRETOER [ WHIEHETS  cpull:|1
> MEHBEEE Ao a5
> HREM ——
5w TR T (DT, WHNEL)
FRAE(L =
[] iterationLogt?] [ timelogti?] %%‘f‘?}ﬁ
B solver
post restart@EiE): [ EchstepHSREBTS

RT2PT): [fistrl

FrontISTREE{T

stepiXiR®T
(plotStepMonitor)

TERAMSHBERROBERICED, SHEEISELEODTLS,
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0.001 r 1.8x108
f ’ Ux max ==
A I". , Uy max
0.0009 | o ! l Wz max
(1 & | {Lx min 1 1.6x10%
| 114 H‘r’ min
- N 1% iz min
0.0008 (B | [y mise sg"esF max
;) L * 1 1.4x108
0.0007 | i \ [ | |
| | |
\ V i / | 1 1.2x108
0.0006 | i | J i
E | [ I : | 8 @
Y o.0005 | | . 1 ' 1 1108 §
o} | | | | i =
% I | .I l_ | A §
g 00004 l v ; 1 8a0? £
o | | | |
0.0003 || f | |
| / ' ' 1 6x107
I_n | | | |
0.0002 |- | .} | / | |
' # I | \ M 4x107
- i f i !
0.0001
|
" __,—f"—*hn___EL,ﬂf—"*ﬁa_‘_LA,J'—‘“—xh_F 4 2x107
L1h W=l
f @ v
-0.0001 ! . . L . ]
0 1000 2000 3000 4000 5000 6000
step

SOOREES. FIEOBREEDRE(CLERT, ﬁ%ﬁﬁ%rh7jerhﬁjkzﬁbt (G ECIIET
§ TEHVRGTEHEIE I, STED step BB > TLDIDT, =S ILHICETERREIE. B<HE>TL)
4-6-3. HERFEHICRKEAELCEEZXS (R - BEE)

CCTlE. BELBREZEDHEEICKHRZICES X TEAESTETH D,

COIRBAZELIE. BEECTHEIEZINT, oKD ELUBRZtESX3CE(CT B,

4-6-3-1.

REZ(LOARA

RAERLE. TROKRIC, PEUOP KD ELEKARItESEX3CE(CT B,

RE

C DRISRARILES X 35,

E9 B,

12

1
0.8
0.6
0.4
0.2

0

0 20 40

HEDX TV
(1s B9RRC 120step L CtE I BHRTE

100 120 140

T B, UTORRIC [ step B CHFEIED & B
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BEHRE FE———
¥ FrontISTR analysis DV ORSE
FistrModel.msh BEMH
v B OES TYPE ST =
Lo BESERT | RME (Newnark-pi) z
> HEEE -
b RSN P4 - #2 TR
25w TR EstepEl ||1208
v FEEL EEEas (1.0
ANPE fileii DRARE restart file
> solver
- 1S%—5
ganma, beta _B...S BZS Newmark- Bi&
Rm, Rk [0.1 8.0 | m
EZSHNEE
sampling#l group|2 (| 2| wHmEE)
EoONE @B [ EE [ mEE

O RD OuwFsx (O mEN

4-6-3-2. BRFEDHEE
BREGOEREL. FIEERUREGET S,

P HEEIENE T
v HREMS - —
v BOUNDARY (ZEfD) w0
CLOAD (FiE) &y -
DLOAD (EEFD) & 0.0
VLOAD ($H877)
GRAV (7)) BE |
v s
v MR nodeGroup#: load
v BOUNDARY (Z4) Py g BEREEOES
fix O BRYzYOEE (ANEEZOFEMRICEYER)
v CLOAD () O =5 LEE (ANE/HRH E0Rlcey )
® SHHh—SLEE (SAHEELLSEEDRICEY )
DLOAD (EED)
VLOAD ({KRE7) Fx |00
GRAV (EA) 2 4 i
CENT GEIGI) Fz [100
TEMPERATURE (3B
SPRING (/i REF mE
FAMTAFRT 7F4028eh

4-6-3-3. BRARGICRKRBAELESZXS

I KEABCESZX3T -9 I 7 TILEERT B, . X
HEER Tree A TRBZL] ZFIRL. BN RIVEDUVD, TRE] RIVED VI ULT,
FAMPO | EAERT B,
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FistrModel.msh AMPLITUDE
> BOER BETBamE
> HARNAME AMPB
b HREMS

2T w TR

AMPR
» solver
post amplitude E@E%E
MEms=] RS9 TiEl. ;

T<<Blfk ) W5 2 THIR. <<HIER

CHg, FXTIEB Tree AD TAMPO ] OV w O LT, BEZELS ESEREM TCLOAD, load, STEPO | &
(ML U s EREN RICRHTE 3, i
"%, TdatafEBL - M) KA VED U WO LT, BEELSE3F—IEERT 5.

Prutisn @iELpaas

FistrModel.msh amp#: AMP@
> BRIFOES HAEH CHEELESZSEYOT—5E{ERT S
> PR VALUE | RELATIVE (fE504E) 2 || satatem - me |
> EREM
A7y TR B DR '
v REE®L BOUNDARY, fix,STEPB CLOAD, Load, STEPB
AMPB
> solver
post
iR
«<EY
i

Fdata fERX - $RE1 R VED U WHT B E, office NEEFNTINT. BEZTILOF—I&EERLT. &
NFEF csVIERTLEEZTRET D, (THER)
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Cio - % L. —
A |8 o] o [ f | e | W [ 1
1 ampData
2 time value 12
3 0 o
4 60 1 1
5 120 0 0.8
? z 06
w
3 £ 04
9 0.2
19 0
11 0 20 40 60 80 100 120 140
12
— EffE(s)
13 ;
14
1€

CNTHRAZILTE S ERNEOIZECESD,

4-6-3-4. ETHEBIMA. HROEE

HEERINIESIN 2120 X7 vTHBIDT, BROBDBEE 1101 & LT, 10s ERTREZET 3o
(THEE, )

Viuntasin anaipsis
FistrModel.msh WO HE
¥ BRITOES [ WHIEETS  cpull:|1
BE XS a4E
> RIS
> EREMN T (V0 5IL, WHIMPH)
A A ] iterationLogtl & timelogti/) EERHDIEE 10
iterationLogH? imelogt D & ALl
v B i 3
1MPE restartOFE: [ @hsteph SFAET S
> solver RFIP-rIb: |fistri
post

it

DOBET, [FrontISTRE(TI R VED U L CHEERIAT 5. HEMAE,. [step KRKRTI R
SUwO LT, HERNERTRSES. UTRAZOBRICES,

150



EasyISTRS#BEV - 2177)U  (easyistr-3.30.220324)

0.0005 : : . : . 8x107
Ux max ———
A Uy max =———
0.00045 - s
h L« min 4 7
i \ Uy min 7x10
¥, Uz min ——
0.0004 ¢ \ mises stress max ———
1 6x107
0.00035 F / \ ;
0.0003 | 4 sx107
< 0.00025 | 2
Z & 2% -
& / 1 4x107 o
F M, &
2 00002 | &
A E
0 I."’ \'\_
0.00015 - e
0.0001 -
1 2x107
53(10'5 L :;I. -\.\_‘.
NN 1107
o -
5105 ! . . 1 ' o
0 20 40 60 80 100 120
step

HE(E, SF<KEL>ITVD, 2K DFEEZILIETUVDIDT. HIHEZEIIEFEL TULEL,
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4-1. EMTESTRZELSERT
AIEX CORZBLERE. REQCBBITHSM. C TR, Bt GERE) OEBEET > THD.

4-7-1. €T
EFIIEE. RFYvTFT v vk (snapFit2.unv) ZFE> T, EMESTRAUBLERRZT S,

vy JE8

—~—
. y S —
ZNL Eha

Oy o zRTOBRS

T

COETILOD groupfbld. UTTERMEL TULB,

iR 7
/ M
movingFace

EOBXBETISAR | 4 Master
(0.020 m) -

group & X7

outer B3R alEnfE|

inner B3R EEEI

MST outer H BEHmE (master )

movingFace  Him COHEZ 20m BT E B,

fix JEf=) EE 5B

SLV_inner k=t BEAhmE (slave )

outerFixZ B I BEROEFESS (AIEEISTIRD edge BB)

%\?%}I%(O,)\%(J 2 a1&E TRORICER L. TsnapFit2.unv] EUTIRELTLD, EMMEINOXA vV a1(d,

FEMT(E. movingFace E%Z 20mm/1s MFRETHEETE. HEE. 1s TTHESIETHDB,
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AT T4 ST AT AT AT ATAT AT
A AP AT DR CA R

4-7-2. BEAR

HIEOX v 1 & HHAH. BFEE 1/1000 £ LTH <,
C D&, B, TEEENT] (CERET Do

F P

FistrModel.msh Rt ES
R :
BE
AENT P
> MEUKE AN :FistrModel.msh
> HRES A :FistrModel.cnt
b 25w TR H:FistrModel.res

BT DREL, TIFRAZ) O TRRAE) &L,

a
RELTULSB,
Cuneasin Gnayeas -
FistrModel.msh BERE
-
v BB et (| s alic
i [ N L.
> HAEEE
> RSN FEbE - 2 T RS .
b 25w R EstepH
iSiE=S iSil g
> solver filedi DR restart file
post
A=
ganma, beta .B-..S BJ_S :Newmark-Bif
EZSENEE

sampling®l gchL-IpE =yl

TEI5ME @

Eu (JEE [ mEE
O R"M O ovx OGN

MBIOFREF. W E TAlminum] & LTz,

=% - L. EtEI(3. 0.005s BFET 200step (1s) ECTEHEIE S,
Fle, BREIEEVHI YOI T0.1] ZREL. EZHHNESE

HEULLDT, groupBlc M1 =
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Fistande'I..ms'h MEVNEHEDRE
— elGroup#:inner
some HEE: | Aluminum =] -. %EE@EE’E: |HEIDBERAL |
v HEIE FEEHE
HMBETIL | ELASTIC : | ®BE(plastic)data
outer EHREMS/ 51T 35_data
* it o
b AT TR
BREMODEREF. UTTHRE, (BRERHUMNMI. default DT DRE, )

GRAV (EN)

CENT (EDA)
TEMPERATURE (:EE
SPRING (/iREF)

» BOUNDARY (ZE{iI)
CLOAD (FRIEE)
DLOAD (EE/D)
VLOAD ({#7577)
GRAV (E77)

CENT (D)
TEMPERATURE (B[
SPRING (/iREE
~ CONTACT (i)
CcPa
FLOAD (/EIHAfRIEE)

contactMER
contact®Algorithm& B¥E

Algorithm

Algorithm | SLAGRANGE (LagrangeREi%)

contactPair4Z:(P@

contactType
© 5-[E = (slave-master)
E-[ B

contactPairMEE

slave SLV_inner -

master| MST_outer -

contactDFEMF
INTERACTION FSLID (BERT~A)

-

» VELOCITY (GEEE) NTOL 1.8e-5 ERAELE E
ACCELERATION (O3 TT0L 1.0e-3 BB L LVE
FIXTEWP (REEER feoef 0.1 FE R
CFLUX (SRemE) factor  1.0e5 RO TILT - Bt
SFLUX (EERER)
RIEICDOVTIE,
fix_ xyz B A AEE
movingFace yz 7'5[&][3]7@
outerFixZ z HAEE
(CERET Do " . \
movingFace (&, 20mm/1s DER THEITE SN BESESHTEL LT,

REELRETS (20m/1s =
20mm0)£1_L’E-mIl_J ZNEICHEELLES XD
R HDEDHETEABETET SN

AR

0.02 m/s)

EITBCEICTBD. UTORRICEEL I,

b HEHE
v HREM
¥ BOUNDARY (ZEfif)

movingFace

outerFixZ

v RrEsETH
¥ BOUNDARY (ZEfi)
fix

movingFace

outerFixZ

CLOAD (f=iEE)
nEnan FEERN

group®: fix

B
& x 0.0
&y 0.0
&z |o.0

group#:movingFace

B
x|

&y |e.0
&z 0.0

B[]

E1l=2]

REZSXEANFENE T, IRENETFRULDT, &E
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T T

¥ BOUNDARY (ZEfif)

group#a:outerFixZ

: U
fix
[ ] X
movingFace
(B y
CLOAD (fEE) &z 0.0

ninan rEFEHY

B CONTACT ()
FLOAD (FEHAEE)
¥ VELOCITY (ZEE)

ACCELERATION (f0j

nodeGroupi :movingFace

¢ATIHAIE EF

=R

O, gt GERE) 2830/ X7 v TETORENDEICESD,

o)

~ FrontISTR analysis STEP®

FistrModel.msh

» BRIROIELS TYPE STATIC
b AR E CONVERG 1e-6
YIHERE (¥HERE) SUBSTEPS 1
> RR&H MAXITER 16000
v 27w TERIT
el
EFRZE{L
stepfFiT T 2 ERFG
e C DstepT TOWARM
@ fzsolver SRR
Hh
post
4-7-3. EIEREtA. BROMER

CO@ieE. DTN (BSRIRES) . ETINE (I PESH) % B U 1- Dol B
&£

BERERSEED (MBATIEHEIIEA)

DTIME ETIME
0.085 1.0

HET SEARNG
BOUNDARY , fix, STEP@
BOUNDARY ,movingFace, STEP@
BOUNDARY , outerFixZ, STEP@
CONTACT, CP@, STEP@
VELOCITY,movingFace, STEP@

EiR>>
<EY

ZCOHRENTT LEDTHEZRIBIE S,

18FE solver (&,
AR, plotStepMonitor OHIERICHL D,

THUMPS | & 34R U, fE5R H IS8R (3
20 7 DIER T 7 1 LINER L 0\S SE C ot % BIA U Tz.

(NI, default DER

M10] (CEE L. 10step B(C 200step T T. &t
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0.025 T T T ; T 1x10°
- ax10®
0.02
- 8x10®
7x108
0.015
6x10°
z 2
= g
w a tﬂ’
S X0 5x10 -
a ]
i E
a 4x10®
0.005
3x10°
- 2x108
0 E T
i In__ —— e ]
/ - 1x10?
Fi
-0.005 f | | | | | | | | | 0
0 20 40 60 80 100 120 140 160 180 200

step

HE (L, SFL<KEO>TVIF. FEBEROA.
MNFEFUZFICZBEL TS,

BEREEDE/E > TUEL. COB. LRIE XBEDOER
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4-8. EMESCRENEEN (ROZL IETNT)

BRI, BB, PRTHITCETUSOT, L TRREMBIEEUIT (ROTL M
112 °

C ORI, B BB, ABHOEIRNET5C L ICHBNT. SHEaREAE< S,

4-8-1. EFILER

ﬂi\%ggléﬁ%la:\%%if UTFOEFIVERELTWVD, COFBRIIHEERNENDIOT, BAEIE. &
7. PR FRECEMTSROEER. FFREDEDLNSLTUS, Chid. EmuEsc, BRI
BEMUENTETIRICTDH, (EI%E slave, L TEUEI%E master & LTZEF. slave O node MEESE(C
master Bl face RICUNHDE)

group & X43  meshGroup
plate volume element =
plateFixX face  node plate IRABIHE (X HRAEE)
plateUp face  node plate LE (EZAAME : slave )
plateld face  node plate TE_(EZA4ME : slave fil)
plateSide face  node plate MEIE (Y 75MAERE)
plateFix edge  node late #RAUmRE T8 edge (XYZ ERE)
jigUp volume element J:EE
FixXy face  node RARIHE (XY BIE)
moveZ face  node L (7 AAZENm)
jigUpSide face  node mEIE (Y AREE)
jigUp_contact face surface TE (EZARE : master 8)
jigud volume element TR
fix face  node WARIRE (XYZ BIE)
jigUdSide face  node MmElE (Y ARERE)
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jigUd_contact face surface L@ (EARE : master {8)

AwZald, BTFORRICERLTLS, ) . .

fE(d, FRETIFTRETILIL, COE, J:i’&t(iti”’éﬁﬁ@“ﬁ@*ﬁ%hoo

C OIS, BMESTRTOR, 1XBRET \ )
%E%(aﬁ,ﬁb\@%m% tetra, MIFKEL Zﬁ@“é?—% 1T RERTEBENRS S hexa TR Y VA E/ERL

CDXAwZ 1% [Compound_plateligs.unv] & UTREFT D, (EasyISTRD- Y X ~—JLdirectory M
unvFiles 7 # LHIRICREINTUL S, )

4-8-2. BEABR
Z T hH\5 EasyISTR L TIRET 3,

4-8-1-1. AXwIa1EREFHRI I —TOERTHROHEIER

ERENICuny X W a% fistr DX W JJ(LEE@ L. scale % 1/1000 (CEQ;I LTh<,
Tt BEIm Group (F. BIRAEEBL TEBRINTUD A, CNEIEE
ﬂ;%@ﬁlﬁ(i EasyISTR EC. TNGRP{EIE | 7.1'\’5’ VED) ‘JDbtiE’hT EE IEEMA DR TIEIE

BEmME
¥ FrontISTR analysis A IRR

i TP ILE:
B i @ unv2fistr 7
43 R

. () abagus?fistr |_[0mpound_plate]igs.unv |I £2M@...| | IPTILESR
i 2T— )L EE
#HE (FHEERE) :
> HREM m=: 1.0 || mEmE
A7 v TR AW aNE
RS 5
modelSize(xyz): 8.05 0.0082 0.03 meshiEdHiAd
B solver L )
elements type:361 800 Rotipees

elements type:341 5830 [ '

elements type:341 3941
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FEEEaDHIkR] B 'C AR OER(CE
=T I— 7’0)1|LE§7E SET H 8= OB
CDERE(SL. plate DEEE. EAED slave BSGroupOHETE

mgIL—7, J:—Fiﬂ)lﬁlltﬁ FRIMZEIE
NEBEIEEE< LT, CNSICEY 3Hia%E

",
HIERY SEIOEEMAL, ROME, ETL
OREICRT SHmeHifs SRECLTL

GroupNEBERL LT, EEEECNIHREELT 5.

ESGroupEl T MEESHSEETE

(O zemmomnss v stnT 3 (Edeomasa)

COEFIC LD, TROBENSN. B8
MHIBRESNEENERTE S,
EimmGroup CHBSEIRESRE L .
BEEOEUMEINEEHRELFRT S,

E S = OHIRR

Elc#EE
] plateFixX -
nodeGroupPNEEHREHIRL ELE. TIC#EE
plateld L =
fix: 3 /166 HIER alatelp
fixX¥: 3 /26 HUIER ;
jigUdSide: 198 /1265 MIE foekE
jigUpSide: 160 /810 IR fix
moveZ: 3 /108 HIER movelZ
plateFixX: 3 /15 HlIER s :
plateSide: 418 /1010 MRS gt e
plateld: 3 /3083 HlE: jigUpSide
latelp: 3 /303 HIER i
pLALESH o— plateSide
0K(0) EimGroup L HGroupDEEHREELE
( @ =8l v smREmRGropnSHRT S |
| F#e el | 0K |
4-8-1-2. fETOERE
EZE*FI'G)E*;E\(J\ r;Eﬁﬁx%*ﬁJ (L_nr._‘jéo
FistrModel.msh R OES
BT ES FEISTERRRRAT =
gl AEHT P A
PIREE (VEEE) AJI:FistrModel.msh
> HREG AJ):FistrModel.cnt
25w TR Hi7:FistrModel.res
e =
» solver R
4-8-1-3. MRIDERE

EHE. ITCTRET B,
Jigud TFE&  Steel
jiglp EBY  Steel
plate MR steelOther (¥BMEMRL)

BBMERARL (steelOther) (E, MRIDB (CTEELLVD T, Steel DYIMHEE ZDEFIE—L T, steelOther
E L TDBI(CEEFL CHEMMELIE LTHES, .
jigUd. jigUp [EDWVTIE. sMMEIE UTUTORRICERET Do
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FistrModel.msh
R AT DR
¥ MEYMEE
jiglp
plate
FIHAME (FDHEERE)

———

FistrModel.msh
R AT DR
¥ MEYMEE
jigUd
plate
FIHAME (FDHEERE)
> BEREG

plate (CDUVTIE, BEMMBIE T B, LUT ORI

FistrModel.msh
BRI
v IARYMEE
jigUd
jiglp
plate
FEAME (FDHEIERT)
> HREG

TAEYMEEDE
elGroup$: jigld

;| Steel

: | | mreEDmRS | | F0BER< |

RIS

HEEF I | ELASTIC

EREY/ 5T
H{ER

HEYMEHEDRE
elaroup#: jiglp

M¥lE: | Steel

- | ®B#(plastic)data

: | | mmmEoRSR | | #0sER< |

RIS

HEEF I | ELASTIC

EREY/ 5T
H{ER

TEYMEEDAE
elGroupf:plate

— =y

CEXRE

- | #%(plastic)data

9B

TR [steel[]ther

. | nsmoms | msemc

FIYMENE

MEEFIL | PLASTIC

BHAZENF/ 51T || MISES

SS_data

LR

| MULTILINEAR

| {ER - WE |

CO®, BMMRIOIGNEMRE ERIT IVNENHBINDT, ERIM I'SS_data 1ER - &I R VED W

HDUT. CNEERT Do LUTDORRICER L TUL B,

A | B

e 0 |

(fE(F. BHICERLTWLS)

| F | e [ & [ r |

1 SS_curve

2 value

slress

3 0
4 0.02
5 0.025
[} 0.05
7 0.1
8 0.15
"o 05

4-8-1-4. BRFHEDOEE

3.200E+08
3.800E+08
4.000E+08
5.100E+08
5.100E+08
6.500E+08
7.000E+08

UKL, UMTFCTHREL TS,

FRZ, IHAICBEMTEDDT.

B Pa)

8.000E+08

7.000E+03

6.000E+08

5.000E+08

4.000E+08

3.000E+03

2.000E+08

1.000E+08

0.000E+00

MmoveZ ] [CDWTIE. ZAMIC -0.00476] BENITEBIREGICEHELT
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W, COfEF. ERDTRRICHEI BINUEICLD,

v ERET

¥ BOUNDARY (ZEfif)

fix

fixXy
jigUdSide
iigUpnSide

v ERET

¥ BOUNDARY (ZEfif)

fix

fixXy

jigldSide

jiglpSide
v BREGF

v BOUNDARY (ZEfi)

fix

finXy
jigldSide
jigUpSide
fixXy
jigldSide
jigUpSide

movel
plateFix
plateFixX
fixXY
jigUdSide
jigUpSide

movel

plateFix
plateFixX
jigUpSide

movel

plateFix
plateFixX
plateSide
CLOAD (f=iEE)
movel
plateFix
plateFixX
plateSide
CLOAD (f=186)

DLOAD (FEFD)
movel

plateFix

plateFixX

plateSide
CLOAD (i=IEE)
DLOAD (EE72)

BMOREF. UTTRELTLS, BEMRY7(I, 2BEHZNDTER

group#&:fix
I
& x 0.0 ]

&y (0.0

&z (0.0

group#&: fixXy

{7
N
@
ez

group#5:jigldSide

=
Ox | |
&y (0.0
Oz

group:jigUpSide

EL3 i
Ox | )
&y |0.0
=z

group&:movel

_ Eu
x| l
Y
& z |-0.00476

group&:plateFix
T
& x 0.0 ]

@ifo
@0

group#:plateFixX
B3V

& x 0.0 ]

Oy

=z

] 0

group#:plateSide

=
Ox| )
&y [0.0
=z

DliEA

mlins

mElimE

mlins

OliafA

] =]

DliEA

ElimE
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el contactPair:(P@

DLOAD (EE72) contactType

VLOAD ({£8570) © =-E 8 (slave-master)
GRAV (E7) -0

CENT (=/0D)

contactPairMa%E
TEMPERATURE (2R
SPRING (/3 REEE| i plateld -
~ CONTACT (E£288) master| jigld_contact -
CPa
1 contact DA+
FLOAD (fEEB7SE) INTERACTION FSLID (BETA~AN) v
VELOCITY (EERE) NTOL 1.8e-5 EEAELFLME
ACCELERATION (D3
T TTOL 1.8e-3 @R L E M\
FIXTEMP (iR
CFLUX (EmaE) feoef 0.1 EEIRIREL
SFLUX (EETiE) factor 1.0e5 BERO AT LT v B
DFLUX (PIEBFEEl)
il ) contactPairs :(P1
DLOAD (FE73) contactType
VLOAD ({&8§77) © =-E e (slave-master)
GRAV (7)) H-B =8
CENT (3D
(His g contactPairME7E
TEMPERATURE (iZFE
SPRING (/i REE. i platelp -
~ CONTACT (iE8h) master| jigUp_contact -
CPa
contactMEF{F
P
FLOAD (/EER7SE) INTERACTION FSLID (BETA~AN) v
EIOCTTY B ..
VELOCITY (GEREE) NTOL 1.8e-5 ERAE LS ME
ACCELERATION (hD3
ey e TTOL 1.0e-3 BRI L & U\l
FIXTEMP (REEREIE
CFLUX (SEchEAE) feoef 8.1 EEIR{REN
: factor 1.0e5 BB AT ILT + BItE

AR DIz, X T TR DERENUE(CE D, ) B

BRAEIE, FRE 7AMEIC [-0.00476] BEISECTTIL L. CO®. £BZ7HMAIC [0.003] BEhd
BT, BB IREICT D, CD&2XT Y TDEICL S,

T, B1 7w T (STEPY) DERER>. UTFTEET B,
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NLUnD | PTSR A

STEP@
i EEEEEAEES (BRATI3HEIETA)
CENT (E'UH)E‘E TYPE STATIC o DTIME ETIME minDT maxDT
TEMPERATURE (& 1.8 50.0 8.001 10.0
A . RS R &4 0.50,10,50,10,1
i _ BREENES: 1411050001 | RE...
MAXITER 1604 cutBack%F{4: 0.50,10
MAXCONTITER 10 stepPI DSt ERERIFFES (SHM\) | 5
stepftT 9 SER R
C DstepT TOBAEH BT SERRY
BOUNDARY , fix, STEP@
BOUNDARY , fixXY,STEP@

BEiR>> BOUNDARY , jigUdSide, STEP@
BOUNDARY , jigUpSide, STEP@
BOUNDARY , moveZ, STEP@
BOUNDARY , plateFix, STEP@
BOUNDARY , plateFixX, STEP@
B%Fgg{b DALIMDADY ] aéaCida CTEDA

C DM, EBEOBEECE(C. BEMREBAKXKETLET DA BFRESE LTS,
EEMTBSRIE. 0~50& L C.

#HARS RIS 0 1.0

min BRFRSIESY @ 0.001

max RFRSIESY :© 10.0

= LT,
SHEEROREL. ZHET M5 T REISRE.

TEREL

B OREL. EMOEREF. ERIO MEE. ..l R9YZEO VO LT, BET B,

F I DRETIE. [too small avarage | @Ij REET S, CDIS—(F. BHARREIMRANS <
HOTERBEELTNS, COA. INEUHEN - EROBEZILE NS < LR,

OB, BESAOHD CEMOBIGEE [0.80) [1.20) . cutback OBAGE [0.60) £LT, @O
e R e L s \Ba A=< (ma B 20, sum A 100) LT S EBL S 0SS
DHEFHEZEL TUL B,

T I -DRENE FHESHEROSE x

BRESERE. hw /iy OREOFMRTE

max, sum, BMOEEHNDATEEEZLZ (BXIEL) KED,
EifrsubStep#l E THME L 2. ZEE(CID U THEBEE RS (8m) 935.
suMEEH = mxREH + EMERER

BERREEONES
IE{hEE maxREH sumREH EMREHR EfsubStepl
B%FEEHEEE’J) 10 50 10 1

FSRSISIEM 1.41 10 58 18 1

(L= cutBackEl#Y
cutBack 0.50 10

INRULED DRSS, BEBERLELCHUTHEL L, BRI S,
EstEm# S utBack DB E B2 B8, T 3.

Fr Il 0K

AT ORRICEE(ELE
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EREEEROAS
maxREH sumREH EMREH  EfsubStepil
EFRG IS LY 6.80 L1i] 1@ 1

10
B%FsﬁﬂEtE)Il 1.20 l[ 2 100 ]19 1

TE{h=E cutBackE]#

827w (STEPT) BIDEREMA(E. movell & ZAMIC [0.003] ZHREL T, EBZE EAICHET
B3HREICT B,
HHRE (HEEER) group#:movel
> EHRENT = Il 7z
v {REM STEP O x
v BOUNDARY (Z{if) Oy '

BT ¢«

CLOAD (f=iEE)

/2 XTwF (STEPT) DFRRE(F. AT TERELT,
FR%Z 3ImBESE DT, BERREE 0~30 & L T,
PIHARRIESY © 1.0
min BRAIESY @ 0.0
_ . max RifEIESY ¢ 10,
TRELURL, (stepl LRIURE, ) )
SERROREFE. FHERET 3] 7IREFI IHRE.

i 8

ol

L e ]

STEPT
i - EBRENAEES (BRFTREITEA)
CENT CGEDTD) TYPE STATIC ~ | DTIME ETIME minDT maxDT
TEMPERATURE (3B
; _ o 1.0 30.0 0.001 10.0
SIS AR ESRI0E R L &4F: 0.50,10,50,10,1
SUBSTEPS 30000 ; DIEfT: 0.50,18,50,10,
CONTACT () BRI IEMSR L 1.41,10,50,10,1 RE...
MAXITER 1060 cutBackZRfF: 0.50,10
MAXCONTITER 18 stepPDEH SRS RIREES (SRR |3
stepfRiT T 2EREG
C Msteps TOEREN HET SERRG
BOUNDARY , moveZ, STEP@ BOUNDARY, fix, STEP®
! BOUNDARY, ixXY, STEP@
SFILM (BMEEE) SEiR>> | BOUNDARY, jigUdSide, STEPO
SRADIATE (48&1) g | COUNDARY, jiglpSide, STEPD
<<
v 25w TR BOUNDARY, plateFix, STEPG
STEPR BOUNDARY, plateF ixX, STEP@
STEP1 BOUNDARY, plateSide, STEP@
B%F&E{b FOMTACT FDA_CTEDA

RiEIE D OB BNMOFREL. T I3 I EDTF,

4-8-3. EtEREIA. BROMER

SHERIRT EBRIC. &I solver & TMUMPS] (CEEL TH <,
Flz. HAEB(CDVTE, UTEEMLU,

s 093 :NSTRAIN

B 77 :REACTION

B EDRET, SABRIATE S, COFERREF. UTICE S,
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0.002 : T : : : 7x108
Ux max =———
" ¢ A Uy max
0 T = A ;" 3 Jgaqz‘ml UZ max 4 &x108
% B f 5y Uxmin ——
\,\ n /J . | Uy min
0002 - A = J
\ A . l Uz min itao8
\ o mises stress max
‘\ i - I.
-0.004 i Y
= /\,/ \ 4 ax10® o
= 3 L b
g -0.006 [ \\ [ 2
5 | b U
g | % 52
] | - 3x10* g
= |
-0.008 [~ |
III
A - 2x108
-0.01 / \\
| Y
| % ]
/ \ - 1x10
- |
-0.012 i \
/ e
-0.014 i 1 1 1 1 0
0 20 40 60 80 100 120

step

HER/BRE. UTIEEfce XTVYTNY OPEBIGNNERTE S,

mises ix/J

w0
w
)
=
.
[o]
e
2

— 0.0e+00

C ORI, BENEIENZE D CAETETER, 180 TIRT Ui,
FrontISTR-4 T subStep = 50 + 30 = 80 step CEtEIE 7':%% L5EEAN DT, CDB. BB

Eﬁﬁmﬁﬁbﬁmgtmﬂéo

’Gb\ SERRLIN > 2FE(F. [FSTR.sta] T 7 TILOARBEHREI B3ET, EORRTEALT
—DREULZHDIERTES, cNEERALLE, BBRBMIEDNREEREIS
FrontISTR 5.3 D58, INRIENEL o THD CREEG?) . HBREEINREEUTORICRET
ZNBEND D, (FRHESOFEEDTINE 226, BEEEROELRE N 6)

DTIME ETIME minDT maxDt H%Feﬁfllm/m”‘g‘ﬂﬁ$ imﬂﬂg‘fbg cutBack Z{k=
STEPO 0.02 50.0 0.001 10.0 0.6
STEP1T 0.1 30.0 0.001 10.0 0 8 1 2 0.6
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a7

EasyISTRS i/~

RGBT
ISTR CRUC IR E{T O TH B,

%Eibe

4-9,

T2o

f

AIXIILELUTEIY 3,
SEERL T, CORTERE

\
L

[CAE-fistr/Case/biMetal] 7 =)

R(E. Aluminum & Steel EEED HHOETZ/

i
workFolder (&.

Eas

TR

4-9-1,

E bottom (&, BimEHBLTULD, XvTaH1X(d2.5mm TIE

v

i

o

D

tk

oK

_l,m

K

o

o o

40) =

£

B2

p 7’

«M.wm?g

._.® \tu_llu

SapY

BoeD

KNEz

SR e

=877

SoHE

Se103

A8

E sl

2 .H

il CIn

SHSD

X:Ju—/lwm
S -

AR

lementGroup)
(faceGroupg

_ fix (nedeGroup)
_ top (e

_—

_—

press

_—

200 x 20 x 5 mm x 2%

bottom (elementGroup)

load
(nodeGroup)

=

v

BELTRIEIMERETOTHB,

N
/

FEfE. B (fix) ZEEEL T,
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4-9-2. RUGHDEEFTORBEE
LIRS, YEPRE R 20°0CE LT, 100°CETRELRIE T, BUEHERBL THB.

4-9-2-1. XwaZa

EIEE Tree AM lFistrModel.msh| &#IRL T, E8]...| RIVEDY qut MbiMetal.unv] &
BIRT D, D71V RIVED VDO LT, unvﬁ/ﬁ—ﬁlstrﬁ/ﬁ(; 3y

CDE, BERE r@ 001 (CEREL. [MBXRZEE | RSVED U vILT1/1000 (Lﬁxj\ﬁéo (salome I
mn 81 T EFILESER L TOS 6, )

FODEL]: EGRP (elementGroup)
modelSize(xyz): 0.2 0.02 @.01 1. top

2. bottom
nodes 8065
elements type:351 60896 SGRP (faceGroup)
elements type:351 6096 1. otherS

2. press

EGRP top 6@96

EGRP bottom 6096 NGq(P ](cr)odeGroup)
SGRP otherS 6800 . fix
2. load

SGRP press 3848
NGRP fix 45
NGRP load 45

4-9-2-2. BROBEERE

EasyISTR MEXEIEE Tree N METOERE) ZRIRLU T, [REMIUE T 28R, [38REI RSV
EDOUwDO LT, ChEBESES, (TRER)

s - RiTOERE BT
¥ FrontISTR analysis IV
FistrModel.msh | RO
ST MM E AR :
i AENT7TIL
v HRRG AP:FistrModel.msh
BOUNDARY (ZE{iI) AR :FistrModel.cnt
CLOAD (&) i :FistrModel.res
DLOAD (EEF) S
VLOAD ({87) =
GRAV (E7)
4-9-2-3. MRYIMEDRE
TE8 (bottom) % Steel. LEZF (top) %& Aluminum (CERET B, TS,
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¥ rrontlsik anaLysis

FistrModel.msh HEMHHEDEE
elGroup#:bottom
T OER
————. HEE: lSteel = .HHDB‘E_'EE<
i
top HEETIL ELASTIC + | ¥ (plastic)data
> HREG BREE/ 5917 :
iGE=E] b7 (=)
25w TR
B solver BE

¥ FrONTL3IK anaLysis
FistrModel.msh MEMEEDE
elGroup3: top

BT ET )

—— 7} SRR .P.'Lumlnum = f‘ZHDB’a‘-Eﬁ(
T HEYMEE

m HMBREFIL ELASTIC I | ¥ (plastic)data

> RS BREE/ 5917 Pk
FRZE F{Ea|
T w TERAT

> solver ®E

4-9-2-4. YIEREDOEE

BSHOHECE. DEREORENUBE(CLD, CORETHIM [0 K,

EasyISTR Cld, ver 3.20 IATCId, C OIEBRE(E. REDHERRHRERICREL TLEA, ver 3.30
BN SYERE DREZ DB LIBIISE TL B,

COPHEEEDHRET —F (. msh 77 1IVARICERESIND,

HEF, UTORICHELR, ALL (2Hi8) & 20°CICHE

~ FrontISTR analysis nodeGroup& :ALL

2~ Fistriodel.mch WHEEE | 20 mshFile(Z [ ITNTTTAL CONDITION] & L T3%&
BRHTODIEEE

> AT .
~ FIHAME (FELRE) SE

b ERES

4-9-2-5. BARRHBORE

BREFAE. NAXTILOHR] (fix) ZEIEL. BE%Z 20°CH'5 100°CIc ERTE S,
TR, fix DRFARGE (EE) OAR,

> HEAEE _ :
group#: fix

v ERSET
v BOUNDARY (Z5fiD) |
&y 0.0
CLOAD (&HE) Bz 0.0

nRENAR FE+y

BEDRE (S \Te,rr_IB_ValueE 100.0] (CERET D, . COEELTHHRREDREE 201 HNERTE
Do, PEBREM. 51 T OIRREICTL S,

FIvORY O BYCBEITGEREME S | (I, BMCEOBNZET O EER CREDNEL TLSIKRE)
EESHESHTHD. SEEEDEVDT, FTvIUEL, SO ETHMI—LREEE L THERT 3,
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HEIRE TEMPERATURE (GRIE) DS
Tree
; g;;ﬁ‘:w’“””‘“ nodeGroup :ALL

> BOUNDARY (Z5r) EAREE | 20 mesh™ 7 - JL FINITIAL CONDITION) & L TE8%
CLOAD (FEE) spesmm
DLOAD (FE72) MEERFEREES (BEOBMEBEITER: 0 steps)
VLOAD ({£8877)
GRAV (EE77) Temp_Value 100.8 EnodelCHET DRE
CENT GRCJD) ||| READRESULT BRI R O 2 stepl

« TEMPERATURE (:EIAt

ALL SSTEP EVERHTIS R OO StERE A stepho

SPRING (/1R B} INTERVAL BRI SR O 330 3 RN
CONTACT (28h)
FLOAD ( FEIHA7mEE
VELOCITY (iR ) .

ACCELERATION (hOf
FTXTEMP (S RERE S

4-9-2-6. EtEBIA. BROMERE

BREGDERENTSTLOT, HEERRT S, L _

SXEIEHE Tree AM Tsolver ] &FIRL. TFrontISTREST] RIVEDH U WO LT, SHEERIACE S,
SEMET LIS, BREEBE Tree AM lpost | ZFRL, [T —5KM| | TlparaViewied| K5 V%&ED
JwOUT, paraView CIERZMHERT 5. FTRNHERL 2IKRE,

mises i/J

=0000e+00

BEZECEID, N AXAIILBAERELTUL S,
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4-10. RMCEERNWT (BFEEAT)

EasyISTR CEMTEDEMBIEIT > TH B, )
EFIVEAE. Aluminum & BYREDEL) Glass EEFEDEZETILE
workFolder (. TCAE-fistr/Case/biMetalStaticHeat| 7 # LS Z{ERR

L CHETY 3o
LT, COFRTENETDS,
4-10-1. EFILERK

EF)UIE, BIEM, 100 x 50 x 10 mm T OIS, 50 x 40 x 10 mm D Glass EHA T NI,
XwZa(d, Salome T Netgen-1D-2D-3D. 4mm THX v 1Z&HID>TL\D,

fix (nodeGroup)

R

~ AL (elementGroup)

-

Glass (elementGroup)

load (nodeGroup)
LoadF (faceGroup)

TEEMR>fzXAw 2% TAlGlassPlate.unv] & U T workFolder RICIREL TH <,

4-10-2. EMCEMRYT (BREENT) ORER
plate immE (fix) ZRBERBETE L. %Kim (loadF) (CRAREKRZEMZX T, FWEEEKSDHTHD,

4-10-2-1. XwIa1%Zi#A

EasyISTR{AIG T'AlGlassPlate.unv] J 71 ILEBEL TA Y 1 ZHAL., 1/1000 (CRT—ILEELBR
MIATFICTE D,

PODET - EGRP (elementGroup)
modelSize(xyz): 8.1 @.85 8.01 ; é}ass

nodes 936

elements type:341 1628 SG$P g{ﬁg?group)
elements type:341 1186 2: loadF

EGRP Al 1628

EGRP Glass 1186 NG$P ](crggdeGroup)

SGRP otherS 1872 2. load

SGRP loadF 56
NGRP fix 53
NGRP load 45

4-10-2-2. WOBEDORE
REIRE Tree A TEFTOEE] ZFBRL T, T2MRE (BENT) | 2RIRIT S, TRER,
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Y rrontilsiK analLysls

FistrModel.msh BTOER
BRITOER i‘!‘lﬁﬁ (ERERHT) =
e ALATFTIL

> RS A :FistrModel.msh
FEAZE{L AN :FistrModel.cnt
25w TR HH:FistrModel_temp.res

4-10-2-3. MRIYMEEDOERRE
MEHE. Al%Z TAluminum] . Glass % [Glass] & U CEREIT D, TRERE,

¥ FrontilsiK anaLysls

FistrModel.msh HEHHEORE
elGroup®:Al

i ¥R | Alumi X HEDEERI <
— : | Aluminum il |
Glass HEETIL __HEM > | ##(plastic)data
> RARLE REREAE /51 T 5S_data
VERS - HBEE
27w TR
» solver BE
* FrONCL3IK @NaLys1s
FistrModel.msh HENEHBORE
elGroup#:Glass
i HMEaE: |6l = HEDBER<
v RS " |aiaE = .-
i PEEE
> BIRRM BREN/ 51T
{ERY, - HR5E
AT v TR
> solver BE

4-10-2-4. BRFH
BREMI, plate IBE (fix) & 20 CTREBE L. Fik

BERBEDGEIE. BEEE Tree A0 TFIXTEMP CR IEIE) Z®IRL T, XE T S nodeGroup fix] &
BELT. COfix (LDQ/meEF [20] Z8&E9 3o TS Fibflllﬁ,w

TLPICC AT UND | gl

(loadF) (CEATRER 1e5 W/m2 ZH1X B,

SPRING (/izEsz) | nodeGroup:fix

CONTACT () BE (20
FLOAD (EEBEE)
VELDCITY (GEEE) s

ACCELERATION (hoi
INITIAL (#ER:EME
¥ FIXTEMP (BEEE

CFLUX (;mmmg

ERERDERE S HIE. nodeGroup (CERET BHEE faceGroup (CERET D HEENRH DM, CCTIE
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faceGroup [CEVAIRZ RE LT, _
SREIEHE Tree A TSFLUX (EEVAR) | ZFIRL T, B/E

=XF 9 B faceGroup lNoadF] EEEL T, CD
10adF(C§&3ﬂ§E']E5 W/m2 Elhjéo —Fb‘{ljj L/’c___ﬁ/a:?o

SrNLAmg | r v-r-ST s )

CONTACT (iR surfaceGroup: loadF
FLOAD (FEHREE) AR [1es
VELOCITY (FEE)

ACCELERATION (MO
¥ INITIAL (#DEEBE
ALL
¥ FINTEMP (EEEE
fix
CFLUX (SEAPEMR
¥ SFLUX (E#FRE)

B

REINY FENORSRE

4-10-2-5. EtEBEIA. HBROESR

SREIEE Tree AM [solver] &#IRL T MFrontISTRETI R VED VWO U TETI B, _
STEIRTE, RTEIEBR Tree AM lpost| ZFEIRL T, [ParaViewi#2E | RS > TparaView &i2E USRS
%, TRNMEZRUBRICES,
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4-10-3. RMCBFEFRERHSRILNERDHD

HIEDEMS BN CTRPITREDREM DT, BULNERHTH B,
MLERITIGREREF I DA(C. LM, biMetalStaticHeat | Z I —

LT
'staticHeatStress|] J#JLIEER L. CM%& workFolder & LT, BMGHEBRETT

Do

4-10-3-1. EEROBERORE
T OBEEE [REIEE R (CRET B,

@@ - 0 EasyISTR: biMetalStaticHeatStress

EasyISTR for FrontISTR (ver 2.14-151027)

BERE
¥ FrontISTR analysis
FistrModel.msh

RIROERERE
RTOES

> RS AHH TP
v ERET

AN:FistrModel.msh
AR :FistrModel.cnt
HN:FistrModel.res

> BOUNDARY (ZEfi)
CLOAD (FEE)

DLOAD (EETD) —
VLOAD ({ARE77) [, 22
GRAV (E7)

4-10-3-2. FMRMMEMEDERE

mRlaE, BICRESNTULESN, BMEER CESYIHEC IDNEN TRESYIHENRLE DO TLBNDT.
gh’éﬁ FEIBIBIKRCT, TNENOMRIRBEERLC, TRE] NIVEHYWILT, RELVET,

[BREI RIVED VDI BET, IGHERAOYIEEICANED S,

¥ FrontisiK analLysls

FistrModel.msh R ERONE
elGroup®&:Al
FRETOVES ;
PR b} SETE _fﬂ.lumlnum :__ _T;IHDBEEE?
.&l HEMEE
— HMEEFIL ELASTIC + | B (plastic)data
v ERELT BHAR/ 517 i
¥ BOUNDARY (ZEfiI) BicEl
fix
CLOAD (f1EE)
DLOAD (EE/)
Y rrontis>ik anaLysls
FistrModel.msh HEHMHEEORGE
elGroup#:Glass
FRET OO
v HRE PR |l x| (EEOEERS
Al MEYMEE
HREFIL ELASTIC ~ | ¥ (plastic)data
vgﬁgg BREE/ 517 - “
¥ BOUNDARY (ZEfi) BBl
fix
CLOAD (71EE)
DLOAD (EEW)
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4-10-3-3. {IABEDRE
PHRRE(L. 20°CERET Do CDREDIKENILT 101 DIKREICIL S,

afdilatan nodeGroup :ALL
> PR E
o YBE (PEEER) = DHERE 20 mshFilelC [IINITIAL CONDITION) & L THRE
~ HREH =

> BOUNDARY (ZE{i1)

4-10-3-4. BRFEDOHTE
43, plateimE (fix) EEET B, THESHE,

Glass

group: fix

v AR
v BOUNDARY (Z5fir) & i
&y 0.0
CLOAD (fEE) &2 0.0

ninan FEETY

BERAE. ﬂméﬂﬂﬁfﬁﬁ%aﬁm@%@t UTDLDICERET S
FrwhRy DR I BURBRITRERERS | ICFTvIEDT5, BRERITERE. BRITOBROREY
READRESULT. SSTEP, INTERVAL (I, 2T 1] (&3,

R nodeGroup & :ALL
~ BRE

> BOUNDARY (ZEfi1) FEEE | 20 mesh 7 -7 JL CINITIAL CONDITION) & L TE87E
CLOAD (TRIZE) REE
DLOAD (FE77) CAEERFERESS (BEOMTERTRR: 0 steps)
VLOAD ({ARE71)
GRAV (7)) Temp_Value 0.0 Hnode[CSHET BIEE
CENT (=i T1) READRESULT | 1 HERITIRROD stepl

~ TEMPERATURE (iR/E

SSTEP | 1 HERTIS RO SHE A stepho

SPRING (/iRERR
CONTACT (f8R)
FLOAD (/EHATSIEE)

INTERVAL 1 BRI IS RO T aHA RS

4-10-3-5. EtEBHA. HROER

ERENAETEOLNDT, HAEEFKT B, ) i N
SIENMR TR, SHERR%E paraView CHRIHAHER T Bo UTHHERLBRICED, (EfIlE. 100 F(C
IWALTRRLTUS, )

mises fin/J

DISPLACEN

—0.0002
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4-11. RACEERWT (BIEEAT)

EasyISTR L CEMEEMENT (BIFNT) Z1IT D0 CHBD.
EFIVE. BIBERUETIVEFERT S, C DA, BIETENTL T workFolder ThiMetalStaticHeat] %& 1
E—UT. /2T TbiMetalDynamicHeat] Z/EB L. —M%& workFolder & UL TR T B,

4-11-1. EFILER
HIIEDEMEE (B##ET) CEUCETIVE[MATY 3,

4-11-2. MBI (BhERAT) OFEE

ﬁ_ﬁ_*ﬁ(g\ plate imE (fix) Z& 20°CIREBEL. ZORMEBIDIHE (load) & 100°C_Gfu%f§|3|/rf§'c7_ap
AIETC(E, BRREBARHE L TERLEN, CCTlE, RERBECHEKIIT S, CcDEAE. BMTEDE
p\r(éFlI%ISS %{ﬁg(é%%bfb\ﬁ%\ BEZBICHAEDDRERHNN>DTLE S, COA. CCTIIEZMIC
BEBEETE o

4-11-2-1. EROBEORTE

SHEEE Tree I (RO EBRUT, RS (BFEF) | BBIRL. T8E] RIVEIUY
DUT, cNERESES. MR BES B,

¥ FrontilsiK anaLysls

FistrModel.msh BHTOER

¥ ERITOESR BEE (R =

e ABNT 7 AL

> HENEE AN :FistrModel.msh

> EREMT AR:FistrModel.cnt
SRR i :FistrModel_temp.res
257w TERET

BE

SR, G

COE. REER Tree AD MEEROER] > MRE] ZFIRL T, BICEBTONAERTET 3.

FF. FIVIRYIR KEBDEEELCEEIBZ] CFITvIEAND, COERG, BARREEL

CT. FAESECRERET 4. COHHEICETZIERI. BELREMHLL,. (BREATRERLRET

3. ) C A, BEEECHECE S, ) “ \ U

BEERCAHL, BRESLEBRENL LTRETEOTHNG, BE LRORENFELOT, HEN

,gx%\%;_?ggg(%%g%?(b&h}%b\%%%\ FryvORvIOICFTvIOENL T, KEBDZEBEIC
\ Fel ‘{\ By N °

SEIMERE(L. 60s EFET 3600s T TEHET SRE

Y rrontilsiK analLysls

FistrModel.msh BEME
v ERTOES o mmEsEEE L THETS
BE oT |60 BERDIESY
> M E 2
ETIME |3600.8 St
b RS
— DTMIN
e HELTA
>
selver ITMAX |20 SR A RER
post
EPS  |1.Be-6 IRE B
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4-11-2-2. PIHRERE

o, VHRRE THHHE (FEEE) | & 20°CICERET B,
BRTDBEAE. COREFABEN. BRADBSE. RENBEICHS, FTROBICRE LR,

o %}Jﬁfﬁz (#JJE‘]‘mIE) nodeGroup4& :ALL

MR | 20 mshFile(Z T!INITIAL CONDITION) & L TE8E
~ BRR
BOUNDARY (ZEfi7) =
CLOAD (7)) 2t

RIAAR FEEH0

4-11-2-3. BERRH
plate IGEID fix & 20°CICREREE L. load & 100°CIBERBE T o LU T DORRICERE,

ACCELERATION (DOEEE) || nodeGroupid:fix
~ FIXTEMP CGREER)

—
load
CFLUX (Edp#E) EE

SFLUX (EETEER)

ACCELERATION (D03#ERZ) || nodeGroup? :load
~ FIXTEMP (BFEEERE)

imiE 100

fix e
load

CFLUX (SEPEAE) HE

SFLIY (TS

4-11-2-4. EEERE. BROER

n‘|‘§€5§9"‘3t"§ﬁu(g\ EasyISTREIE T [folder ROV 71 R VED Y WO LT, BIEIOERD 71
IWETZHIBRLTH <,

IBRE. [FrontISTREAT) RIVEHUwWH LT, HEEEBRIES,

gmﬁﬂﬁ(at ENFEMT(D 7. plotStepMonitor MRMRTE D, TRIDK D(T. min,maxTemperature DIEFE M

J%’ﬁg?&‘\ {&R % paraView CHEFR T 5, TRINMHESRUIBERICE D,

4000 T , , , . 110
time ——
/\/\/\» max temperature ——
3500 min temperature 100
< %0
3000 |
4 80
2500 [
L 4

time

temperature

2000 -

- 60
1500

- 50
1000

- 40
500 [~ - 30

) L 1 1 1 L 20

e
5]

4-11-3. RMCBFETRERONSBILNERDS
HIECROITREDEE D T, BLNERHTHB,
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workFolder (&, ZNDFFZE X FIC MbiMetalDynamicHeat | TEEHRT 3,

4-11-3-1. EBFTOBEORE

SXEIEE Tree AM MO ZRIRL T, TIRAZEEEENT (CRET Do
THER,

Y rrontilsiK analLysls

FistrModel.msh BTOER
T OES ST B R AT =
. 2
hniing AENT 7L
> BRRG A :FistrModel.msh
FFREAZEk AN:FistrModel.cnt
25w TR Hh:FistrModel.res

4-11-3-2. MEYMEEDRE

SNOEREL. MEBBNRESNTUSN, CDERESBMCERTAOMEIEENR, C NG
RAOYHEICEET SHNENRH D, c DEEITE(IL, % elementGroup & (Al, Glass) DEREBEE LT IE%
Bl RIVED )W DI BIETHMRIEERANED S,

Y rrontilsiK analLysls

FistrModel.msh MERMEHED ST

elGroup$:Al

- FElE: | Alumi < MEDBERM<
— : | Aluninun =
Al MR
Glass HBEETI ELASTIC > | ®t(plastic)data
> RARM BREM/ 51T ;
P LA
27w TR
* solver
post
¥ rrontlsik anaLysis
FistrModel.msh MEHEHEDRGE
elGroup#:Glass
e HEA: |6l 2 HEDBEMC
v P E " | =l |
i HEEE
HEETIL ELASTIC + | ¥ (plastic)data
AR REHRSA/ 51T '
25w TR
> solver | BE
post

4-11-3-3. BRFHDHRE
BRZEL. plateim@m (fix) ZEEIT . FTRER,
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> EEEE

group: fix
v RS & (0.0
X i
¥ BOUNDARY (Z5fiD)
&y o0
CLOAD () &z 0.0

T N a o)

%E@i‘% SXEIEHE Tree A TEMPERATURE CEE) 1 ZFRUL T, TALL &

%ﬁﬁ%%%@?Jk?IuDElhéo?IUDEAM%& T )L~ DRE
BEEE. ACEBEFERD Ty THERRL. BEDIF v IDERE G

BIDEENE. COTIAIVEDREEMEO>TEET D, CNDETEIF. RIED 60step DIBEFT—S&FED
u‘|’§§'c7aarzbfﬁ(<_7&’)tb\5o

SOWATIIE N\ TSI AL nodeGroup% :ALL
~ BREG
> BOUNDARY (ZEfiI) IHARE | 2 mesh 2 7 -7 JL TINITIAL CONDITIONJ & L TE&E
CLOAD ({R7EE) Eyr i3
DLOAD (EE73) O HEERITRRESS (REOBMEBRTER: 0 steps)
VLOAD ({ARE7)
GRAV (E 1) Temp_Value | 0.0 Enode[CHET SEE
CENT (3&D0) READRESULT | 60 HERHTRE R )2 stepll
~ TEMPERATURE (3SEF)
SSTEP | 6@ BABRHTHRS R D St ERE A steplo

SPRING(/ ‘*Eﬁ) INTERVAL | 1 EERNTRE R O Fi3r5A 3 RIRE

4-11-3-4. EtEREE. BROER
SHERIRIBHIC, vtk 7 TILEHIBRL TH <,  (HIRRULE S TERBEEVA, BETIRROIGDENTE

KREEEIND, )
BUFD#RIC REDERT 7 1)L, 109_ 7] [CFT YD ULT, vtk ZHIFRYT Do
BMCEBRTOBRD 71L& BIBRLEV. (FTvOULEL, ) CNZHIBRLTULE S & BUGIEAIM

TEELED,
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AR T 7 ILEHIER

JrPTILEHRLED
HIERg 2 7P T ILEBIRLTLEZ N

HIER 7 7 1 LODIEE

I-.I |.-l—| x_| '..-:'-_}" .— =

L | A

FistrModel_p*
BREORBRI 7L, logZ 7L

FistrModel.res.*, FistrModel*.inp, FistrModel.restart.*, *.vtk
conv®, *.log, FSTR.dbg.*, FSTR.msg, FSTR.sta, *.pvtu, *.vtu

SEEETOBR I 71l
FistrModel_eigen.res.*, eigen_log
|J-v | \:—,1r (T -+- 3 gl |
FlstrModel dyna res.t, dyna welxk
BMEERRNT ORI 711
FistrModel_temp.res.*

Fr vt

HIFRTZ(F, SXEIEH Tree M lsolver | &#IRL., [FrontISTRET] RS
SEMETL K?ﬁ%i ;Q%IEE Tree A lpost] ZFEIR L. paraView 'C%%EEEE,
AN

.

H-

TERAHEER L 1245

JDbZ%ﬁ@éo
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4-12. I T ILOENR

21U (H) DHTEERSNIEET VORISR E{T D TH D, solid ETEDEVE. UTFICHE S,
2 TIVDORBEMEIMEE HICEET D,
BOUNDARY DIZFREMA (L, BEDEERABITNTL S,
5. OFHOHAERBRE. VT ILREDEHNEFET B,
T ILDIBEE. 8 solver (Z DIRECT or MUMPUS 0D+t

4-12-1. EFTILOEB. XYY 1HHAH

EFIVIE. UTORICEADHTERINTETILEEZ XD, St&EE. EARBEOIYvILTEEEL. AE
IREINETHI W I(C 1000N DED MR EEEN TR ET D,

——— load
IRED T v D

fix -~
IREO I w = 10mm
box
t0.5mm (#4185 :Steel)

triPlate
t4mm (F4E :A1)

CHETIVZE, salome TUTDORRICA WD 1 Z/ERT B,
box ZUAM 1 REZR, triPlate Z=AFE 1 XBETAVIIEERL TLD,

TIL—T1k:
TRTJL—7 :box, triPlate
B IL—F :fix, load

EasyISTR MEEMTA®D folder & L T, EULIZAFIC MshellBox ] T #ILIEER L. CCITERULTIZ XY
=177 )L TboxTriPlate.unv] ZFEFL TH<, )

RIFE, EasyISTRZHE# L. FEEA T 4L % [shellBox| CERET Do .

C M, TboxTriPlate.unv] J 71 JL% fistr AIC X v 1BHRT D, BiEE. TTILEXRE 0.00150L
T, BUEmlcLTH<, X \ ) X .
BT, D71 IVEB, BREBLZEDRE, ETILT 1 IVPEBERI I, HimJIL—TREE(CHH
AFNTULS,
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BERE
¥ FrontISTR analysis
FistrModel.msh

EasyISTR for FrontISTR (ver 2.28-160328)

AwIi IR

@® unv2fistr JPTIA:

Pey— () abaqus2fistr |_bnxTriP'Late.unv Ilﬁﬂﬁ Ilj?-frbﬁﬁ
HMEYMEE b L
> HREMT
FMZ TG B |10 | | m=z=
27w TR FODELT:
=S modelSize(xyz): .02 0.091 .01 p———
post P
nodes 690 | TFEAEEER
elements type:741 600 -
elements type:731 114
EGRP box 600
EGRP triPlate 114
NGRP fix 35
NGRP load 30
4-12-2. MHORE
C Ty box, triPlate DMKRIRERE (BNRRE) EREI Do UTDIRICHEET B,
* Frontisik anaLysis - box (DLE
FistrModel.msh HEWMHEBORE :
— elGroup®:box
. M | Steel S| [HHEORER | | HMEDBERC |
T
triPlate HMHEETIL | ELASTIC - | EB#E(plastic)data
> FRRME BHRELE/ 51 T a
7w TR
b B REDBE (shell)
post ﬁﬁ] EEHF@F&&:}%?R:!S |
End
¥ rrontlsik anaLysis o triplate ODEQE
FistrModel.msh Hv‘:‘&:i%&@ﬂjggﬁ :
F— elGroup#:triPlate
——. ¥ | Aluminum S | MEEOREE | | HEBERC
- S
> WART BEREAE/ 51 T 55_data
AT w TR
[ REDIE (shell)
post Jﬁﬁj FEEhEEa a5 |
g
4-12-3. BARGORE
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t?g%ﬁ(at\ ERRETY Y fixEEEL. AEIERET v load (C Z AANZEDEE -1000N] ZBFE

=l

SIEBET BBEE. B AEOHHEUTORCEET 3.
(solid EFILDERE(E. BUDHERET Do )

Y rrontis>ik anaLysls
FistrModel.msh
FRETOER

> HEE
v EREMt
¥ BOUNDARY (ZE{iI)

fix DFRE (BEE)

groupag: fix
EA] EE (shellddt)
& x (0.0 & rx|0.0
&y 0.0 & Ry|0.0
&z (0.0 & rz|0.0

load (C(d. UTORRICEDMETECT I ARIC [-1000N] ZEZET B,

¥ FrONTL31K anaLysls
FistrModel.msh
FRETOVES
> HAEEE
v HREMt
> BOUNDARY (ZE{i)
¥ CLOAD (f=IEE)
load
DLOAD (EEHD)
VLOAD (4&HE71)
GRAV (E7)
CENT (EEivD)

TrURFRATIIARF /O

4-12-4.

I"ICIdE'El"Dup?,: ]_Da-éoad GDEQEE (%ﬁﬁﬁi r ‘1000 J )

Dy T BENEEOES
O BRYEDOEE (ANEEZOFEARICEY )
O =5 ILEE (ADE/HAE Efalctv k)
(@ =anr—s1as EsrarcnsEzBaty ) |

¥ (0.8
y 0.8

z|-1000

| BE |

STERR. BEOER
T ILDIBE(E. EFE solver AN TDIRECT] or TMUMPS] LA

SIETELLDT, E55MEREITBM C

CTld. IFOERIC TMUNPS] &EEREL TUL\ B,

¥ FrontilsiK anaLysls
FistrModel.msh
BB (OERLR
> HEIEE
> EFRET
[EE S
A5 v TR
¥ solver
Eisolver
Hh

Ch& BEEDIC,

Mpost] EIEET. TRIDERIC.
ElEEHIBRL TH <,

STERR TS,

#fsolver
METHOD : | BB
PRECOND |1 BIMMEFE
NIER |288080 REOE
RESID |1.08008e-06 158D ERE

[FrontISTREfTI R VEDIUWH U TEESTHE S,
leGrpiB0] RS V&ESD U WD LT, DISPLACEMENT H\5
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~ FrontISTR analysis REVOCAPIC & 3 A1t

FistrModel.msh REVOCAPHZER
BRI DELE

[ % S 2] ParaView|Z & 3 AIR1b
FHAME (¥HEE) oGrpi&N elementEroupEu_tuj_? - JLIZEIN

» EREH DISPLACEMENTH'S BIEE%E BlER (shell, beamld. BI&EST)
2T v TEER ParaViewiCE) |#&% 2 7 -1 JLOEIEIL
FRE(L

b solver

shell (dF, beam NDHETILDIZE. DISPLACEMENT B (C(F. B EEEHDERFEINTULDDT,
paraView CEAIOARD MLEET D EMBEL L\ 2o,

C %, TlParaViewiZ& | R VED I WO LT, paraViewZERBEL. BUERRBUBRENUTICEDS,

DISPLACE
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4-13. YU v RED TILOREETIVENT

?#IEE%JI?;%(E) TERINCETIVOBERZT M. CCTIE. YUY REITILOREETILOMRE
REDEC S, EasyISIRTRZ B Y U w RERARREL Y TIUE. 1TRO=EE (761) . 1T ROUAFRER
(781) DHELTUSD, (2RBRE. TXIEL )

Tle. COBRIE. BNERICBRSN S,

4-13-1. EFILER

BMTOEIOHEEFTILEEZD, 100 x 20 x 5 DRKETITDREEZ. ¥PDEIFTIEIVUYRT, FNY
B, Y TILE LTRIFY 5. } _

JTILEERIDIVY Y REIOEIE. FRIFMBRREL R, [FRIERIMEREITDRICLTUVD, TDH
FRE LT TshellConnect*** | X ItoShell*** | (CLTUL\B, ( [***] (HERDNF)

CCTld. ZoEmmE~Z MshellConnect] BTHIL—FILLTLD, Ffe. YT IVIE. TRIOBRIC
shellConnect EINHILICEE T BHKICT Do

<HIL—F>

fix: EEE
shellConnect: BE&HE
Load: MEtL v 5B

shellConnect
(VTILEERIDH)

CHDETIVELITDORRIC Salome TX w1 &E/EHK L. [solidShell_x.unv] & U TIRET B,
. CcOAXwvTald, solid & shellld. BIRAHEBEITIRICA VI IEENRT B,

4-13-2. XwZaZ

YER UTz unv X w2 1% EasyISTR ET. 777 ILBEREL Tunv2fistr E}@@'%o COERRICED,

T )LEY YW R(E, shellConnect*** X[ toShell*** (***[FHEZBDNEF) EEHKINCE CEiIL (O
mANEFCNICKE(ICLD, i, ghﬁtﬁu:ﬂbt%ﬂ%ﬁ&ﬁbgb\')tiﬁ&‘g TJTILEVYD YR,
BRIDHEGEINIIRETH D, @Eﬁ%(i&héhﬁb\ﬂ%tﬁﬁo

S[(d. BEEE [shellConnect| CEZSLTCLBNT. CC COEnE L BRINTSMEES NIZIREE,

XwTaBB(C LD, FistrModel.msh 7 7 1 JLIRTEHMD, SEIORICV I v RED TIVAEEL TL)
BDETFTILDBEE. T TIVIC dummyﬁﬁﬁb\LDDé’?ﬂéo

Fle. Y TILEVU Y ROMEGAERDAIC, FistrModel.msh 7 77 JURIC, T1EQUATION] AMEMIE M.
COBFEATERIND,

——————————————— FistrModel.msh ----=-=----mmmmmmoo o
IHEADER

genarated by abaqus2fistr.py
INODE

1, 0.0, 0.0,
, 0.0,
. 0.0,
, 2.5,

12 .

I

3
4,

oINS

0
5
.0
0

oS
[SESES)
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XwaBHBcLD,

932, 50. @ 10.0, 2.5 sherlGDdummyEﬁn“b\x_DDES?l%So
933, 50.0, 12.5, 2.5 (solid. shelU:BEETILOBE)
934, 50.0, 15.0, 2.5
935, 50.0, 17.5, 2.5
936, 50.0, 20.0, 2.5
IEQUATION \
4, 0.0
40,1, 1, 41, 1, -1, 928, 2, 2.5, 928, 3, 0.0
4, 0.0
108é % 1,109, 1, -1, 936, 2, 2.5, 936, 3, 0.0 ﬁ\fEiuf\Lno}ﬁﬁkﬁkgnugng
10 . > 1 DE L Do
11%.%, 1,123, 1, -1, 929, 2, 2.5, 929, 3, 0.0~ G Sherllfﬁﬁ%?wﬁ?jﬁ(g
11,1, 1, 122, 1, -1, 930, 2, 2.5, 930, 3, 0.0 nodeGroup | shellConnect™™ |
. [ toShell*** | FET BHE)

EQUATION (&, U FOEMKN® B,
BRAID 217(d. UTFTERRETNTULS,

DR NDGED (EHE)

V5.0
40, 1, 1, 41, 1, -1, 928, 2, 2.5, 928, 3, 0.0
F£118 F£218 £318 H418

FE1E:  His40 0 x HAZRIOZRE 1]

B8 @R OxAABUORS) .
EIIE: Eis 928 (dummyﬁﬁ 1) Oy SEERADERE 2.5
EA1E: s 928 (dummyﬁﬁ,“) D z SHCIEADEREL 0.0

d 9, = A4, 2.5 005, + 0.0 05,= 0.0

d40x_d41x 2.5 HQZBy
CDEKIE, UTORKICEZXDEEBBETE S,
B 41 & 928 (315 U BB C 928 (3 dummy B[ B,
Him 40 OO x BAERAZE. 41D x BAZEN(C 928 FIRDOEA X 2.5 ERUIZIEICED, CONBRENTKRY
Eo dy,=d, =250y, £&3.

Y
v
—pX
41, 928
- 40

2.§§y/ﬁ/ﬁ/
-
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COBRAEEHENEHIR. shell DZF dummy B (CX U TRIMADBERIE Bk U e iR,
[EQUATION | DEBDICIED. CDEBE. X w21 ZH#E (unv2fistr) KICEREL T<ND,

l%@ﬁ*g%?‘gﬁgﬁ’)@(& WNEEDBEICTE D7, solid & shell DIREET VDN, HUNERE(C
5 NS

unv2fistr DX w1 ZHR(E, DUTFTEBRLTHED, abaqustistr.&z T, solid & shell MBHEETILD
Bma. shell (C dummy BiZBML., E5I(C 'shellConnect*** | X(J [toShell*** ] @ nodeGroup MEEL
TU\NIE. 'EQUATION = EMUL TL\D,

B, FROKLSE, Xy 1 BEEHCIEQATINEREL TUBNDT, Awya1Biglc, [T —ILE
H| ES5L, HSMER(ITHL, EQUATION DR E X T —LEEDIREB S, DB, [RT—)U
LE| ELTIBE, |EQATION IDREE T —LEEY 3HE SHOBRED dialog KRmS N, BRD
FLRT—IVEET BHR(CLTU B,

SEDETIVE. mEBATERL TLBDT. UTORRIC0.001fETRXT—ILEET B,

~ FrontISTR analysis AW 1R
Q unfistr 27 1ILE:
BRI (s abaqus2fistr | solidShell_x.unv 260... T IEE
HRtE
Y@ (MEAEE) - LEE
r BREH f§: 0.001 BEEE
27w TERHT

4-13-3. #H. EBRIFJLGDORE
MEHZ, UITFTTHRELTUL S,

~ FrontISTR analysis elgroupF:shell
FistrModel.msh b SR 2]
BT DER FRE: Aluminum v | me@EORER | H0E<
v MttE ;
MEIEF )L ELASTIC ~ UBtE(plastic)data
solid BRREF/ 517 - D . e
PERE (FEERE) HE{LE =
r BREM
27w TR REDHE (shell)
v 1R 0.005 B AR B S
b solver
~ FrontISTR analysis elgroupF:solid
FistrModel.msh I E
BT DER FRE: Aluminum v | me@EORER | H0E<
v MttE ;
shell MEIEF )L ELASTIC + [BBtE(plastic)data
o517 s
PERE (FEFRE) HE{LE =
r BREH

BREZMGE. fixEEBEEL. load DEDTE—5ILREIE-1000 % AL TEHE,
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YIERE (YIEEE)
v BREG
v BOUNDARY (ZE{ii)
fix
~ CLOAD ({AiEE)
load

DLOAD (EE7)
VINBN (HEET

YIERE (YIEEE)
v BREH
v BOUNDARY (ZE{iI)
fix
~ CLOAD (faTEE)
DLOAD (EE7)
VLOAD ({4#870)
GRAV (E7)
CENT (2D D)
TEMPERATURE (EFE
SPRING (/iR

FAMTACT 7 55 8eh

4-13-4,
Y& solver &,

group : fix
i [Bl#A

B« 0.0 Rx
By 0.0
Bz o0 Rz

SE

nodeGroupd : Load
EREEOESE
BRszDOEE (ADEEEOQFTHIRCEY )
—SILEE (ANE/ESE ERSRCEY )
OSHHL—5IAE (SHHEELLBEEDSCEY )

A= E= X
Fx 8.0 Mx 8.8
Fy 8.8 My 8.8
Fz -100 Mz 8.8

EtEBME. BROBEEE
MUMPS | &7z MDIRECT] (CEREL T,

SHEERBTE S,

SIERERE. UTICES,

S
9

5O, solid.

ABRRREINTULILO,

e, ETVYVIYRTRIUXA YD
ZfEwmAmises BN ETRUCETH D

shell MBHEETILESE LA,

mises i /J

MENT Magnitude

w21, @EU Mﬂ
cE

S

,

mises /]

— 22e-03

— 0.0e+00

NodalMISES

BAURARG CHESEBRHIUTICES,

i
a
=
=
[¢]
pel
9

2T IVICDOVTIE, BIEICEHLTH BN, T TILDG
(22/02/28 I, FrontISTR-v5.3 (CHUVTIE. ¥ TILDRBAREIITEEL,
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4-14. 2 (beam) EFROEEN

beamBE ($8) NH TER I NI ET IV BUERITET > TH B,
solid BT E DBV E, LUIFICES,
1) beam BRNDEHY (WERE, SWE2RE-—AV ) EMRMEEC HICRET B,
2) BOUNDARY MIZFREMA(E. FEHOEEMEMINTUSD,
3) beam MIHE. & solver (& DIRECT or MUMPUS 0D+ fthe
ZOAR. HOFEHE LT, beam DEZEAMEME 2 N E—X Y REDANHNRETH D, EMLRESD
EFILICDULTIE, mHDE%kméobmb EasyISTREHRAT S ET. CNESREICERETET D,

4-14-1. BOfeOHEIT
BREOREFESROLRICEEEZRNT. BRDOTEDHEFHEL T, EREBEELEL THD,

4-14-1-1. EFILOER. Xv 2 1DEB

EFIE. UTOBREREBE25EX23, (Rahs XAdElCES ImDR)
THRI(E. solid DRIEH. #EFTETILIE. edge TERT D

PR DRGFL, fix EEEL. load D Z $EH75I"](<_ 100N ZEIMI L /ZI& & Y 875182 -100N ZENNL /238
D2 ERDENET O CTHB,

A

|
: MEL AL

S A

sy

CDIF5> (edge) Z salome ECTX W 1T 14X :0.0125 TITRERELTX v a&Yolz, (BRH:
80 7) DX w1 beamLine.unv & L TRESN T\ B,

{R7Z L 1z beamLine.unv & EasyISTR L TX w1 BT B,

4-14-1-2. MBORE
;J_gi):ETJb(at XEH FTERSNTUL S, T beamBRNDEZE 1875 (local BEERD 18l) & RMHBINE

beam BZMAEMN, local BAZED XEABNDA, CALICETTI S local BEED) Y1 #i%E E

SoniEa. beam@ﬁmb\globa1WF®XEEt HLTLWBNDT, loca1F£$E®Z$E(5tgloba1W1@®ZEEI
ETBIENTED, OB UTORRICEEZ IE#AR%E 0.0, 0.0, 1.0] EANT D,

4;,03 Z 7853, local O Y ESEERH S BOAY RIUICH S, beam BAE C DD ~ILOSFED

(coz
SYEBAMREDB. BFLEIHMBATES TERV. XLFHLOARD VL SHEEE, )
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{EZ folder P ORRHT
BFEER

elgroup :beamLine
AR EIMEE

« FrontISTR analysis
» FistrModel.msh

M EOSRE

B O™ #1132 { Aluminun - | memomm | wrome<
- BRI E
HEIET L ELASTIC -~ Bt (plastic)data
AT (ATt BREE /ST -
b SRR
25w FERAR LAY -
BRI
» solver REDOHE (shell)
post e BT SR

BTEA=IADEETE (beam)

7S EELS BEEEOQEREStHE - S
& 258 7 [ BRERES BFE2EE— A R_LCDEH
drea: 1.8 Iyy: 1.0 Jx:| 1.0
Izz: 1.9
WEE. ME2RE—X VNI, THEEEOEHREE - BS] R9Y&E0)vwoLT
{EZ folder A ORRHT
Tree Loz s AR IMEEOERTE
~ FrontISTR analysis elgroup& :beamline
» FistrModel.msh B
BRiTOEE %2 Aluminum - PMEEORESE FA$DBEE <
- FEIEE )
FEE T EsTIC - mHEpstom
VIHAME (¥IHREE) BERELE/ T 1 =
» EREL
25w TR &L =
FFRIEEAL
» solver EEOEFE (shell)
post L =H BETAAES R

BTEFIAOEEE (beam)

B A ETS ! BFERSEOEHESTE - Bl ]
S2F 85 A BELAE— X o~ R DES
vx: 0.0 area: 1.8 Iyy: 1.0 Jxz| 1.0
vy: 0.0 Izz: 1.0
vz: 1.8

Bnicdialog LT, TF FILFDVRY
CE. R BTEUTORRICATILT,
ek, HERBRR RRINBDT,

)
MEt& R

EKE-N

w2

R r%};’iJ ([CERRET Bo
r

JED Y
@A RS

(]

793
VED

RET Do

JwZ LT, dialog ZEU %o
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WEDESE X

MEZRE— AV EORHEENRE
FILF DRy D A5 E ER,
M (B) CERUREEREZEANDL. TSHEIRIVETI UV T,
NEAl RSV oUv O LCHERRERETD.

e e -
=[5
1
i
7--- __._.; ...... L _ Ih
B
= B =S h
8.05 8.1 e
SHEER. EAE
e BEIRE— XA~ RAUDER
area: 5.00000e-83 Iyy: 1.84167e-06 Jx: 5.20833e-06

Izz: 4.16667e-06

chCED UTORIC, SHEBRMBETEEZNT, REI RIVEDUVILT, BESTES,

~ FrontISTR analysis elgroups :beaml ine
» FistrModel.msh MR EIEE
LAl F$E: Aluminum > | PMEOESR FAEIDBES <
- MRYE .
PRIEF )L ELASTIC - B (plastic)data
i M R/ 5 1T o8-
» BREN
25y IR s =
EFRZE1L
» solver REDHE (shell)
post RE: Sl padot

BTEIFRDEIE (beam)

Eysl kN MEEEOEHESE - B
25350 I BFAZDERE—AYE RUDEH
vx: 8.8 area: 5.00000e-83 Iyy: 1.84167e-86 | Jx: 5.20833e-86
vy: 8.8 Izz: 4.16667e-86
vz: 1.8
HE

U LRE—A Y REE ORBE, BB (R, /317 f, R, HEl TR, L8 (&, UR)
EERLTVBNT, CNSOBRTHNE, BRICT—IERETE S,
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4-14-1-3,

BREGORE

BREGE., fixZEEFEL. load D ZEAMEIC-100N ERET D, UTDRRICEKE LTz,

BERE
¥ FrontISTR analysis
FistrModel.msh
FRTOER
> HEHEE
v HREMS
¥ BOUNDARY (ZE{iI)
fix
BERE
¥ FrontISTR analysis
FistrModel.msh
BRITDER
> HAREE
v HREM
* BOUNDARY (ZEfiI)
¥ CLOAD (fEIEE)
load
DLOAD (EEFD)
VLOAD (4&8ES71)
GRAV (EN)

4-14-1-4,

RIS, CCTla
Y FrONTL31K @naLysls
FistrModel.msh
FRTOER
P EAEYIHE

» RS
FERAE{L
257w TR
¥ solver
EfEsolver
Hh

BOUNDARY (Hfism - ZEfH) MIXE

group#: fix
] OE (shellddr)
& x 0.0 &F Rx|0.0
By 0.0 & ry|o.0
&z 0.0 & Rz |0.0

CLOAD (SEFREE) MEE
nodeGroup#: Load
Py 9 SEPEECER
@® HRUEDOEE (ANEEZOFEMRICEY )
O F—SILEE (ANME/MRE EMRlcEy )
D) EAME—YLEE (EANEEEESEEMRICEYR)

¥ (@.8
y 0.8
z |-100

STEBEL. EROESE

beam MBS E. T T ILERBEICIRR solver /8 TDIRECT ] or TMUNPS ] UNDEtECEHLLID T, EE55hEE
[MUNPUS] ZEIRL TUL\D,

#afsolver
METHOD | MUMPS L | BB
PRECOND |1 HIAMEF %
NIER |20080 RiEDE
RESID |1.00000e-06 1540 BRE
| B |

LE® TFrontISTREfTI R VED U WO L TEHEZTE S,

SRR TR, BRE vtk RBEL T, ZUOHERRE®EREL

UTTIERNUATICE D,
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1.0.00011436

—0.000e+00

BRAZEAIN, F4 57e-4 m| CHERT
%72: HEDREE Y #5(C- 100NEED7J[Ib72_iaz|:|(LDL\T\ ERRICEHELUERBREE. 11.14e-4 mJ (C7K

4-14-1-5. ERDR

BIEDEREIERFE LB L TH D,
FRE5RDFHNDENH6(F. TR TKNHBCEMNTEBZINT, BEERAL TERDIEDHERDHTHD,

PP 100x1.0°
z Z100N: o= = =4.574e-4
Al 3EI  3x70e9% 1.041e-6 ea

E = 70e9 (FR#TCEALTZME)

PP’ 100x1.0°
YBMEIE 100N o=t = —1.143e-4
el 3EI 3x70e9% 4.166e-6 es

EEH, BAEEE. —BMLTWS,

4-14-2. ZATVEEDEN (beam DEEEHSENEEITE)

beam BEDEWTE, EEZ :MAAEIREITINENH D, T ILFRNEH(C XYZ Eﬁl(c_jf TJILIRETH NI,
BEICBEBTEIN,. SEINKSIC beam M=AT VBEDIZS. RMIOESZHAROBESHNRE L <D,
LAL. SEOAFEEHESET. BICRETES,

4-14-2-1. EFILERK

ETILIE UTORE=AT LEEE L TL B, X 3
(. EEOES (fix) ZEEL. =B 0VER (load) & FAIC 1000N THLU F(F 38R ETS,
beam M EHZE, 2T AL THZEMN 00.05m DILEE L TEHET S

COEFTILOA YT 2T 71)uld. TbeamTetra.unv] tbt{%f—?éﬂtb\ﬁo
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¥ 0 Aluminum
REIRAAR © SMZ 00.05m DFHE A

4-14-2-2, Z2F :@WBAOREHE

BUCFELCEBTIS bean THNIE. ZNSOD beam DEZE z 8 (local BED z &) (F. ZOF@EICH
IBHIEEAAE UTCERETST D,

DA SOHN=ATLBEDERED 380 bean (&, FEHT1 'J'G)Eigroup Mbaselines] & U CTERE
LTWLB, Fle. RIID2AKEFTEHT rslopeLlnesJ EULTEELTL

nsm gloup(at group B CHABNS TETZNT, & z#i5M (local BED z#h) (. EHICEE
yslI ke b—CHYH_C
BRED

(si

[ RSS
e RS

1750 beam (singeline) (&, %E'C(Et;%ziﬂiﬁr]b\ﬂy STEELR, ZD beam D 151
inglelLineP) Z1EE I BFET. HNEIGTE S

singlelLineP

line (sin gleLlne) & point (singleLineP) Mt w R THMBETESNT. E&F zWARAMNZNOHEHDEE
Emtm'fﬁtgéo

local EEEROD Y, 78 1E L <K®HBBIC(F, RIEELUIETTECES N, SEIOHBG. MAIDNREOETSR
DOFRDF. local F;EEG) iﬁm EDNHATEMEBLL. COB. SEI#HEMAIE. £Tglobal ()78
(0.0, 0.0, 1.0) [CEXELTE. BEELL,

4-14-2-3. #RIEE

BIEOABREREI X T, M*—Vé: ELT
baselLines & slopelines (3. < 5$ E’CED\HY STESNT. UTORRIC TEABEEE] R VED YWY
DY sEC. BEMBANRECE S,
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<baselines> BFEERDE (beam)
FEREEORNEE - WS
T W WEIRE— XY~ U DER

vx: 0.00000000  area: 1.9635@e-83  Iyy: 3.06796e-87 Jx: 6.13592e-87
vy: -0.00000000 Izz: 3.06796e-07

vz: -1.00000000

<slopelLines> WERRDRE (beam)
HERSOENESHE - IS

=75 154 B B MEIEE—XYEF HRUDEHR
vx: 0.00000000  area: 1.96350e-83 Iyy: 3.86796e-67 @ Jx: 6.13592e-67

vy: -8.92847669 Izz: 3.06796e-07

vz: 0.37139868

singleline (CDUL\ T3, Him Group ['singleLineP] O ~FTHZEEBSISNT. TF._ [@HMAES]
RIVEDY WD T B, singleLine B CIEEIMNEE CELELDT, LITOD dialog RRIREIND,
COHEHELET, UTOKICNGRP RZEANTBET. SZ :HARANEBETES,

<singleLine>

L el o) x

E2& 850 |
vx: 0.0 area: EGRPOH TIE., FHELEBSTEEFE A
vy: 8.0

LIFOSENTHAI HILEBRLTIES L.

vzi -1.8 EGRPEBIIL /2T b (x, y, z8, NGRP, EGRP or E) T
| EEREE. FTOEOZEEABEbeand @AM E L THET 3.

BMAS IL
x & y &4 z B

[O NGRP (NGRP& EGRPOD %7 ~JL) NGRP: | singleLineP ]

EGRP (ftiEGRPD A L) EGRPHE:

TFE x y z
Fovel

BRIEHICUTORRICEISTE 3,

<sj_ng'[e|_j_ne> BRTEIFEARDEARE (beam)
HOEEE MEREOEHESE - IS
=578 5A BT ERS BEIZRE—AVE RUDEH
:| B.86386843 |area: 1.96358e-83 Iyy: 3.06796e-87 Jx: 6.13592e-87

: -0.4319341 Izz: 3.06796e-07

: -0.25916853

&, ME2RE—XVELE THEBSEOEREE - BB R VED U v

X5

F /e, P4 Aluminum O
DUTHRELTULS,

4-14-2-4., BRFEGE
BREZGE, fixZEEFEL T, loadDZAMEIC -1000N] ZENINY B%E.
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v group :fix
ﬂiﬁim (&) el mEf
s T
; = B« 0.8 ERx 0.8
Tix
~ CLOAD (fa1EE) By 0.0 Gy 0.0
g G2 0.0 Grz 0.0
DLOAD (FE/7)
VLOAD ({HE77) =
GRAV (EEF)
~ EREH nodeGroup3 : load
~ BOUNDARY (ZEfi1) EhEENES
fie OBE6EDOEE (ANEEZOFFMACLY 1)

R e F—SIVEE (ANE/ERS EHmAICEY )

E0Hhb—FILEE (FohEECLSEEHRlCEY )

DLOAD (FE77) s e
VLOAD ({4%&77) Fd 0.0 M 0.0

GRAV (1)

CENT (D7) = .0 ) 0.0

TEMPERATURE (B | Fz -1060 Mz 0.9

SPRING (/i REE

CONTACT (iZ81) .

FLOAD (EHAEE)

4-14-2-5. EtERIA. BROER
ETCOREMRTLIZOT, HERIBIE S, UTHRZDBRICES,

L}
°
=
2
[
o]
O
=
=
i}
o
o

—0.0e+002

DI

4-14-3, RS (S—AVBE) B
R2O7HEMA. ROKMEOEHRDESHERECTEEINT. ROBERAETOTHD.

4-14-3-1. EFIER. XvI %

EFILIE. UTRICBEBELZBSELTUL S, X
ZNiAEHE. steel & L. BrEFAR(E. SLLE7ZV5)L (30 x 30 x t3 mm) &L TULB,
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fix Z#EE L. loadiC 1.0eb6N/ =
DEFEZ T TEHHE.

BEROTI—FLE. BZ zHAAMNERETESIRICTIL—FLLTULS,

CORA WM MbeamStruct.unv] EUTIRESNTULDINDT, COX v 1&=BRaLTHEAT D,

4-14-3-2. MEORE

MRHE, B% z#AEMNESE LY LVERIC grou ﬂsb Tus ‘C BZICHISTE S,
W7 ED 2 R E— XJI\%’G@"CG)&’EO)WTEF/& B7PY5)L (30 x 30 x t3 mm) FDT. B (CEES

=5,
BIFAEE LI BRI S,

<leftRightStruct> wERERO=E (beam)
CmAEEE | MEESORMEHE RS
SE 85 WEE  WERE-XVE  RUDEH

ve: -0.00000000 area: 1.71000e-04 Tyy: 1.45804e-08 Jx: 2.91607-08

vy: 1.00000000 Izz: 1.45804e-08 |

vz:| 0.00000000 |

<topBars> WA MZEE (beam)
CWAEEE MERSORHEHE S
SE M7 W I WEIRE— XV RUDER

vx: 0.00000000  area: 1.71000e-04 Iyy: 1.45804e-08 Ju: 2.91607e-08

vy: 0.00000000 Izz: 1.45804e-08

vz| -1.060000000 |

4-14-3-3. HRRHEOHRE
BREME. fixEEEL. load (CfRIE (-1.0e6N/5) ZENNNT B,
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iEE (mRE)  OouwE:fix

. BREH — i o O#Es
~ BOUNDARY (Z=i1) - gl
~ CLOAD (FIZE) @ 0.0 @R 0.0
load
DLOAD
(EH) -
VLDAD (&#&7)
WHAE (FEEEE) nodeGroup : load
v BREH EhiEENEE
~ BOUNDARY (Z=fi1) OBSHEEDOEE (ANBEZEOFTEHSEICEY H)
fix F—SIEE (ANEESE Z8RlctEy )
- CLOAD (FE) SNHR—SEE (SNBEELHBEEDSICE Y R)
- —
DLOAD (EE77) . =
g Fx 0.0 Mx 0.0
GRAV (E77) Fy 0.0 My 8.0
CENT (E/G7D) F2 -le6 Mz 0.0

TEMPERATURE (i@F2
SPRING (/i1RESR
CONTACT (E=8)

|E

4-14-3-4, ETEBHA. HROESR

ECOREMETUEDT, HAEZBIRIE S,
BIFRZDIERICE D,

FIHAFZAR

(Y& solver (&, MUMPUS CEtEZTH D)

A
<

CEMENT Magnitude

— 0.0e+00 2
=]

4-14-4. RWE (FSWE) BR

WEED C(AD Tedge DEFIVEERL. XvY1ZEZTDHE, RRALTOEGEE. BESNIIRE (BH5ES
CE-—XVEDRRETS) (LD, S—AVBEELD,

;;*L(_ggg ROEREEE VER (BRECE—XAYVRRREELLL) LS IBEDERESC
dD °

il

4-14-4-1. S—AVBEDH S kS ABENDOEBRTTE

ZETOEHGHEEVERE I DBICIE, TROKICHIZLER 3’ ZBML T, ERakhs, 3-3° O
UME—E L BERIC EQUATION ZBMY B, CDIRRETIE. BEDEHBENE D TULSNDT, FL/IREE

MU CREEHRT 3o
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REH]

BUAE— BRI
v EQUATION & 3810

/___________

§5L\/\R7%& B0

EasyISTR ET(F. EVERE LIzVEiR group EIBEL C. EVERMAERTETIRkRICL TV S,

4-

—_—

4-4-2, =ABITVOD LS IEERT
4-

QIRCETLIE=AT VVEBEDIENZ E VERICEREL THTLCTHB,
BRI 3BME. ZATVORIER (4&E/:fix, load) & UTERYI B,

-1

>

3’1 4-14-3I8(CRE DT, MRl BRREUEHZEL. solver EESE T, S—AVBERSFIESCL
BELTH<
)
nre
L

%, XYY BFEA LT, beam ERMFE (pin ?%’ﬁﬁ) REVEDIVIT B, .
1alog'C _ﬁlniﬁﬁ&:@“% fix, load & [EXE T S NGRPJ AICEEL T, MNERA] RIVEDOU WY
. TEAU3 1 ™5 Ccdialog &L 3,
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s BiENE FOPET 1
~ FrontISTR analysis Ay R
Qunw2fistr T 7 -rILE: DEERISETS
GROUPYERR abaqus2fistr | tetra.unv 26\, .. I 7 LR
il bean BN EE x |
- B _
b beanEENH CERSNEA YT ILT
si beanEZREWET S
=4 beamDE 3= typeZEia _
FHAY [
o Extype 611 <> 641 ~ADEH —
ﬁ ﬁEmEﬁwMﬁﬂ
R I yrp—— NGRPOIETE
<& = (SE3 R 4R =R) mEss
(BB&BIES)
W IR UENGRPOS S E pinERICEE T 5. e
GR NGRP3& ¥ 7E 9 SNGRP RS
CE singlelineP I fix
TE 5 load
SP EiR
Co <<Eg—

L Uinode, &L/ 1R, (EQUATION)ZIEMNT % EHA I

fistr2abaqusZiE

calculixA@inp 2 7 v )L TFistrModel.inp] (CZEHT 3,
JERRERTT SRIIERL TalwlixTRTT 3.
mesh>—/7, !BOUNDARY, !CLOAD, !SPRING =Z#ad 3,

IREXRICEETS £

Bl 3 I

chnlcLD, IEELUR fix & load DEISENE VEF(CTRIN D,
(AL VB, EQUATION & §5L\/ARAEBIMENT LIS, ) . .
FOUNXONRERE, 7 7AIETIE [1.0] TREINTUVSD (TRER) B EFILICELOTE. 5
ﬁﬁéﬁéﬁﬁéwt\ﬁﬁ ZRZE BIEASHERANE,
(BB(ICEMURKRZVGEE. NREHEXSTL<TS, )
 BERE SPRING (/1 REE) ORE
GRAY (EEF) nodeGroup3 : addedPinNodes
CENT (EinT1) EAMI\REH EERD/ I REE
TEMPERATURE (iBFE x | 8.0 x 1.8
v SPRING (/iREFE] y | 0.0 \!’ 1.0
pinNodes z | 0.0 2z 1.0
CONTACT (EEfid)

. EVEmE TtORIERICRIHBSIE. [3ET S NGRP] BIONGRP BZ2TCRL. &Rl RSVZED
VYOI BET, TWICRICEMTES,

CHOFFNHRETHBSIEBERE. UTICHD, EVEHmOSH. FRICE. $HOULMIVWTHESTF, R
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[FEROEIZIT. MDD TULELL,

%)
o
=
c
[5)
o
=
=
-
i

4-14-4-3. WEELEZETILO S SRR

4-14-3IRCETLITETIIVE LS XBEE LTI L TH B,
TF. S—AVBEL U TEHBETEBINREICHDIBERIRICEN D,

EVERE I3HAE. Tallloints] EUTHRELTULSINDT. CDEIS group & E VERICERRT B,

(TRER)
- sEEE S
~ FrontISTR analysis Aw 1B
O um2fistr  F71ILEA: [vE T =]
GROUPYEES abaqus2fistr | beamStruct.unv 203... I 7 TILER
AR iSRS

- H pinEERE DI E
{87 LIENGRPOET = & pinERICET 9 3.

NGRPZ =
fix

#l load S— meshEiA
1
- 8 == NGRPOMETE
- <
Bass

Filferet =T=1

beanZE =HE
(pinEER)

#L Linode, 550/, (EQUATION)%®ENIT 5| EA '

EiER

fistr2abaqusZHa |

calculixA@inp 2 7 -1 )L TFistrModel.inpl (CZHRT B,
- FERERIT T SRIFERL TalwlixTiERY 3.
mesh7— /7, !BOUNDARY, 'CLOAD, !SPRING Z=Z#T 5,

LREBRCERITS Eif

BHU 3

fix DEEE. ZUDHEL. BEOAREALTH<, (ETHOEEGZEVERELTLDR)
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FHRE (FHEEE) group :fix

- BRENHF U O&EE
~ BOUNDARY (ZEfil) Gx 0.0 Re
~ CLOAD (7
load
DLOAD (FE77)
SE

VLOAD ({&®&7])

%, HELT, BRERBISE, UTICHD,
E2(3. CUBGEOA. BTOEREL TOEOENERTE 3.,

~
>/< e
- —

PLACEMENT Magnitude

—0.0e+002

DI

4-14-5. ROIGHENR

2(C(E, B, BAKH., E—XVEBEIVTUVD, CNSDOBERERERIT DI,
- beam ME3R type M 641 ]
- BEAM_NQM /1% ON (CERRE
I BUEND S, .
(B type 611] TId. BEAM_NQM%Z ON (CEXEL TE, ERMEL S HATNELL, )
CHBEC. BEBEULETILDS — XA VIBENHERREEREL TH D,

beamStruct.unv| EX w2 1EMWI SEER type A 6111 [CEDTULBM. COIRET, MRIRE.
REGEREL T, SHENESFEMHET B,

COig, BRtypek [611) N5 [641) CEETS, _
ZOEFIFTEE. TX v 1BF ] BEHET beam BRFE | K VED ) w O LT, dialogERITE
D, C(Mdialog LT, [-> 641 [C&¥E | RAVED D WOL 641 (CEHEE TEALC S| Tdialog ZFAU
TH< CTNICKDER type I 1641 [CEBSNZHICL D,
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HEER

Tree Aw T aR{E
BRI DEE O um2fistr I 7 1IL%: DEERETS
~ FHYIMEE abaqus2fistr = beamStruct.unv 217, . I ILE

backBar
froptBar Ll s wame
lef beanESEDIEE P
top

WEA( beamBEZRDH CTERTNEAVIILET

v HRS beanERZEWMET 5 _

~ BOU beamDEFEtypeZE iR mesh3EiA
g EEtype 611 <> 641 ~OEHE P

g REOESEtype:611 oo
il > ;;-|.-| |‘§=“ > 641 |CEE ] | moa
VLo : ZEIR) (EHEHER) ..

(pinkE#t)

= pinEERRMELE .' —
O ERLRIROB SR EET 5. | v
SPR NGRP SUE T HNGRP
col | | Fix
FLO load N |
] —

L Uinode, §5L1/ 1R, (EQUATION)ZEIEINT % EHA

fistr2abaqusZEia

calculixEB@inp 7 7 1)L [FistrModel.inpl [CZFT 3.
FERERNT T SRFIEERL TalawlixTREHT 3.
mesh> —7, IBOUNDARY, ICLOAD, !SPRING ZZE#ad 3.

IREECERT S i

B3R type BE, TRIOKRICHAIRER 2. 25K BEAM_NM] ZEMY B,
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DLOAD (E7)
VLOAD ({&%870)
GRAV (EE7D)

CENT (3EiDnvD)
TEMPERATURE (2=
SPRING (/iREFE]

output
HAOER:
1.8 RO FH ISTRAIN
1.8 3= 71 : ISTRESS
1R U F s :NSTRAIN
1.80 5 R 77 :REACTION
1. EEUFJH:ESTRAIN

HNEBORE

HET HHANER
1.Zf17:DISP
1. B mMisesiti/] :NMISES
1.8 s G 77 :NSTRESS
1. E=Miseshiz] FMISES
2.2 3= NOM: BEAM_NOM

1. E %[5 /7:ESTRESS
2.2 T JLEER:ROT

2.5 1T JUFRME : SHELL _SURFACE IR
3. I3 :ACC —
3R TEP =
3B VEL

4. B F O FHScalar:PRINC|
4. B FE O FdHHVector :PRINCY
4.8 S 50 Scalar :PRINC_NS
4. B G 7JVector :PRINCY_N

ERE{L 4. EFEF UFdHScalar:PRINC_
~ solver 4. EB3H=F UFHVector :PRINCY
B Rzsolver PR N E R Y, I
post
C D&, solver Zi2EIL T, StEEEBRIE S,

EtE 1%, paraView T [ElementalNQM| & SdHAL,
ElementalNOM (3. £ NEEOEMRZFEL THH. FEREBF. UMTTHREINTULS,

beamEBEXAME 1->2AMA 10DE

beamBZNOKRWAMBE 2->1HME 2DME
(0~2 DB REG)

beamEZXAME 1->2/5@ 10O[E

beam BERXNOKRNAME 2->15ME 2 DE
(6~8 NS REG)

o

vy B AR

vz HIEE AT
REDE—X I~

vy BIE D FE— X
vz BE DEIFE—X T

B, EUXREVERICE S, vy, vz DF5MAIE, beam O local BERDSMICIE D,
 REDE>INTVDT, BRUTHD, Fle. E—XVLOAMAIE. BERNSEHERTE S,
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7
1.47e6 N

LN ]

—

vz AAE—X Y~ vy AAE—X Y~
6.3Qe1 Nm

100
2.54e2 Nm [
-100

—-2.5e+02

ElementalNGM 8

BENICLI T OFRICHS,

BRAET] 1.47e6 N 1.47e¢6 / A = 8.25e9 Pa (A =1.71e-4)
ERAHITE—XV K 2.48¢6 Nm 2.54eb / 7 = 3.85e12 Pa  (Z = 6.6e-7)

GAE DEDKE,

Ile. CNSEE (BN, YIBAKTI) CE—XVE (RUD, YIEEIDE(FE-X V) [€DULTIE,
post EIE £ leGrpiBiI| RS> DU w OBFC, [NodalBeamAbsForce] [NodalBeamAbsMoment | JEH%
vtu 7 7 1ILISEML TLB DT, paraView CCNSIRENMERE TE S, H. CNSDEFHEETH D,
A (E8) (& ZEERTYHR T 2RERD D,

NodalBeamAbsForce
X: 8 (HExHE)
Y: local EEEZ(D Y &
Z: local BEZ(D 7 i

NodalBeamAbsMoment
X: AUD RILD (HESHE)
Y: local BEEE(D
Z: local BZZD 7

4-14-6. ROIEGTEEWNT (KER)

FrontISTR Tld. beam MIEEH (KEF) BTN TETE, FIEHREMAETSAICIE. calalixEZ@ESEC
NMERTET 3,

C D7, FrontISTRMmsh, cnt 7 71 JL%& calculix @ inp 7 7 TILICEIRT B HEEEHEL TL B,
ZOBEEE. TRO NE| R VED ) YOI BIETCRBRTE S,
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beanBE SR DIEE X

beanZEXRNH CTEBESNZA VI LT
beamEZERWET S
beamMEZ typeZEiE
EZxtype 611 <> 641 ~OEHE
WO EFREtype:611

pinEERDEEE
BE LENGRPOEN R EpinERICEF T 5.
NGRP%& S¥7E 9 SNGRP
backBarP allloints
fix —
frontBarP
load «<EY

#F L Uinode, 85L\/1=. (EQUATION)®EBIMT S &EH

fistr2abaqusZE#a

calculixB@inp 2 7 7 JI TFistrModel.inp) [CEET 5,
JEBFERT YT SR ERL TalawlixTiRAT 3,
mesh>-—-3, !BOUNDARY, !'CLOAD, !SPRING = ZE#ad 5,

B 2rE=RICEBETS i I

HUS

COOZTHE, SEOREGESHNHIER. EVEROMAZETE calculix TEHETE 3,

T, calalixBIOEBR T, KrmEld. IR, B A, 1 T7UHRIEL TULZEL),

Flz. A, R 7DBEIE. 2RERER (B32R) ULHMIGL TULWELWD T, M REBRICERT S IC
FIVvOEMITERYT S,

ZTiag (3, WIEFIRZISRE I S *BEAM SECTION] . [*BEAM GENERAL SECTION] H—RZEMREL T. WrEFE
RZEIBEITINENRD D,

F/e, calaulix CIHREABEETV. ZOHERE vtu 7 7 1JLICEERT B4(C [createAbaBeanVtu.py | &
2ELTUVBNDT, CNEMESE vtu (CERIRTE, paraView CHREHERIDCEMTE S,
ZOEBRSEF. mARERESL TUTORICANDLTERT B,

$binApp/createAbaBeamVtu.py <headerFile %>

4-15. E—L. Y1)b. YUY REEETILOBER

E-L, YT)b, VVYRRBELCVWBSETILEBHTL CTHB,
BEIBDIETILDEE, EATEIERIE._UTOBRICREINSD,

E—L: 641  (beam M 1XRER)
I 741 781 (=M@, HEAED 1 XER)
VUwis 341, 361, 351 (tetra, hexa, prism® 1 XE3XR)

Tz, &S, EHEEMENT (ICBR SN, 8 solver £ MUMPU or DIRECT [CFRS5N D,
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4-15-1. ROEDHE@ET (E—L. Y 1)b. YVUVYE)
E—L, Y1), ‘J'J ‘J RTEBRINTRE5RDEDBERETL THD.

%Qg%gﬁ)ﬁ(& L, IT)b, VYUY REERUREIK (0.17m x0.05m) & U TEEL. ERSTE LR

4-15-1-1. EFTILDIER

FORRICE—L, YTIL, VIYRNRBEEIBIETIVEEXTHBIRLCHD. E—L. I TILOMEFRR
[F. YU W (solidTri) EEUCHIR (0.1 x 0.05) THREI Do

. | solidTri
fix(facg) (0.4 x 0.1 x 0.05)

beam A° shell DEHEBDBINE. UTFDIL—ILICKDERET D,

solid B shell BEiHEE : toShell*** (X (J shellConnect***)
solid {8l beam iR toBeam*** (X3 beamConnect***)
shell I beam EHEEE toBeam*** (X3 beamConnect***)

LD [ (3, FEONFTRETES, <.U)&E€'ﬁ3'C§B< £, Xwy1BHEC, G T
EAGRESES MNEQUATION] Z/ER L T<ND, LBORIERE LN SIZIBEIE. BEAHRS L
VBB EIT D C&(l7ED,  ('EQUATION AMERR S 117 LYo )

SEOETIVCIE. beam & DEHEERS 2 EBFAH DN T. FXDEHREBDZIE toBeaml] . [toBeam2] &
LT, AlIERFIRELTVD, TREESR,

X5 2 AR
solid solidTri Yy R
fix EIE®E (face)
toBeam1 beam NDEfGEEL (face)
beam beamTri E—LA
shell shellTri >Tlb
toBeam? beam ~NDEFGEEL (line)
loadL fRIEENNSER (line)

CDEFILDX WD 2 & LU T OREICHER.
TEHMo>eXwTa%k TtriSolidShellBeam.unv] & U CTIRET Do

salome TX w1 &/EHKT BIFA(E. solid, shell, beamZFLEHTX I 1EETD, TEHH O/ 3E
MDA w1% TBuild Compound) C—AMD X w = 1E{ERT 3. compound 3 3 B3, I'Merge c01nc1dent
nodes and element| [CF T WOEMITTH, CNICKD. FEDKA Y A NHIRELE T HIKET.
EDA Y AMTEHLHND,
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4-15-1-2. XwvI 1%
EasyISTR ET. TEHMRo22unvERDA YT 21T 77 JL%& FrontISTRERICEIRT B,

® — 0 EasyISTR: test
EasyISTR for FrontISTR (ver 2.24-161214)
SERE
¥ FrontISTR analysis AvDamh
. @ unv2fistr 27
FistrModel.msh N s chat —— - :
- abagus2fistr |triSolidShellBeam.unv 2 ... 07 ILEE
HEeEE y -
AT—=ILEE
> HREE
BSRAEE =% (1.0 EXEE
A5 w TR e
AwaME
# solver et RS
post elements t-)tpe:__*b: L*M meshBidtiAdt
elements type:641 32 =srere
elements type:781 256 TEAAT 56
EGRP solidTri 1824
EGRP beamTri 32
EGRP shellTri 256
SGRP otherS 832
NGRP dummy 297
NGRP dummyBeam 33
NGRP fix 45
NGRP toBeaml 45
NGRP toBeam? 9
NGRP loadlL 9
NGRP dummy_toBeam2 9
NGRP dummy_loadlL 9
folderBA< HlEfiledsE | meshFileilSE i A ECED folderPH2 U P Bl S

ERM 1361, 641, 7811 MIBEERELTLDCEMHD, e, COX YT IZTBE(CKD, dummy D
nodeGroup (dummy, dummyBeam, dummy_toBeam2, dummy_loadl) MTEHMD>TUL\D,

4-15-1-3. FRTOESR
solid, shell., beamBTEETILOIBE(S. MIEHERTICROND DT, [RFHIERENT T38RI 3.
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T OrIUILAIIN alldLysL>

FistrModel.msh
HEIEE

> HREMS
KL
5w TR

# solver

post

4-15-1-4. MBIDHRE

BITOES
| R

3

AENTP1IL
AN:FistrModel.msh
A :FistrModel.cnt
H:FistrModel.res

BE

2TOMEUE MAluminum] & UT, ITORICERE UTZ, beam DUTEIAAK(E. 4-14-1I5D beam & [E U IR
D&, WIE 2 RE—AY FEDEITEKRT 5,

post

<E—L>

CUTLTE T

® solver

post
Eictrlindal mch

<VDUwk>

v HRHEE
beamTri
shellTri

> HFEE

K E{L

4-15-1-5.

BREGORE

beam(EXE
el 1 WER — WEIRE-XVE RUDER
vx: 0.0 | area:|8.005 | Iyy:|1.841e-6 | Jx:ES.IB?e—B |
vy:éé.ﬁ. l Izz:iz:iéée—é- ) l
vz:i1.B -

=)
as

WEDRE (shell)
1R |0.05

TARFTLIE V) BIE
elGroup#:solidTri

342 | Aluminum

B HIEmA A 5

2 | | Mo | | ME0BER<

MEEHE
MHEEFIL

ELASTIC

a

BREE/ 71T
2=l

- | EBtf(plastic)data

BREZMEFE, fix EEFE L. loadl (CHEDHAZE 1INEREIT D,

P ea e wnaaa

FistrModel.msh
RTOESR
> AEEE
v HAEME
¥ BOUNDARY (ZEfiD)
fix
¥ CLOAD (f=EE)
loadL

group:fix
— gﬁi
&« [0.0 :
&y 0.0
& zih.ﬂ

BRAE

B

OiE (shelld@d+)
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Fistandel.msrh nodeGroup#: loadl
RR AT DR v R SENEEQER
> HARINE O BELZOOEE (ANEEEZOFEMEICEYR)
v HAEM O F—5LEE (ADE/SRE E@mlcty )
¥ BOUNDARY (Z4I) ® EAfE—FIEE (SAhEELSBEEMARICEY )
fix
v CLOAD (&) Fx |0.0 Mx |0.8
DLOAD (EETD) Fz [-10 Mz 0.0
VLOAD ({AREN) E
GRAV (E7) B
CENT (8

4-15-1-6. ETEBHA. HROESR

=183, #RIE solver & TMUMPS | (CERREL C, SHEZERIASTE S, (MUMPS or DIRECT ZZEIRT B, )
BRET—IRBRL T, RAERTI 3 EUTORBRICES,

2eb

@
o
=
=
=
()]
=]
=
2
=
(2 F)
=
|
O
5
7]

— 0.0e+00

C

RAZNIE, [8.060e-5] £EDTULB,

4-15-1-7. BERDREE
FRERDE-—AVEICLBRDH;I. UTTRSIN, SHEI DL [7.90e-5] £D, FEF-HT B,

PP’ 10x1.2°

o= = =7.90e-5
3EI 3X70e9X1.041e-6

4-15-2. DOEOENR (E—L. YVUWVER)
LTFORICE—LBELECVYYRRES>TULSBE (DDBIEE) ZU TV ETIVERERT D,
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Show elms
boftomBats
mainBar
road
wire

EEE, $F VIV REE-LERET D, D&, E—-LOBEEE (XIFETIVE) VIV R
OMHED Tl edge ZEEL. YUY RO LHEICREZENT T, BUSEHET 3,

4-15-2-1. XyYaimdpidd, B

XwZald, ThangRoadWideFix.unv] & LT, $easyIstrPath/unvFiles 7 # JLFRIARESINTULDINDT.
_file E}ETEL/'CX v 1BWY S

COXAYTIlF, E=LBEEVU Y RIEANNTUS, (EIAREELTUEL, )
E—LBERINER group (F. UTHH B, (BRDgroup TE—LOKEFIRNEZETES)

Show eims Show eims
boftomBars bottomBars
mainBar mainBar
wire wire

7 7
oy 7

O

Show elms /

bottomBars
l'l'ﬂll'l Bar

2z
v
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VU wRIE LITORKCHE group. i group ZER L TL\ D,

E—LEIFE. LT THR group Z/ER L TL B,

Show elms
boftomBars
mainBar
wire

£
¥«

4-15-2-2. BROBE
V) w ROME group IroadBottom] & E— LEiEDHIR gr gLoup FbottomBarsJ ZEE9 Do

CDfES(E. slave:bottomBars, master:roadBottom & U CTE T
(EE0AEIE. 3-14-1. ﬁi"J"éﬂ‘E?faceJ:(c_%mJ =B, )

SEORAR, E-LEEORMA Ty (9= MEERC) EUUY KOBCREL TISA, BHOH
FRAEN IS, (TSI TORO, )

4-15-2-3. MRPEDORE
MRHE, AT TRET B, (BMECTERE, BHCRELTWLS, )
Ml MKl WE A =]

bottomBars Steel IZEYSH B:0.3, h:0.4, t1:0.04, t2:0.04 beam solid & DIFEEB
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mainBar Steel /31 d:0.6, t:0.06 beam 3Ztf
wire Steel U  d:0.1 beam D TFIFTAHT 1V
road Al - - solid

Yy ROMEERHE, BYUEHRIRARDHSHENSTZDOT., ALICEELTUL S,

4-15-2-4. BERREDHE
BREM(E,. [fixEdgel . [fixMainBar . [fixWire] ZEEY B,

YIHRAE (FIHERE) group : fixEdge

- EREH =31 O#EA
~ BOUNDARY (Z=(1) G 0.0 :
fixEdge y 8.8
fixMainBar -
fixWire

L FIAAR 7SS0

VIHRE (VIEREE) group : fixMainBar

- EBREH =i A
~ BOUNDARY (ZEfi7) Ex o.0 [ERx 0.0
fixEdge Gy oo DRy 0.0
Bz 0.0 BRz 0.0

ree

YAHE (BUSREE) | | groupd:Fixlire

- BRET i [EIE7=2)
~ BOUNDARY (Z={ii) Ex 0.0 Rx
fixEdge
8.8 R
fixMainBar Gy £

« CLOAD (fHEE)
VU w RO EE MroadUp (CTRIE M-10e6] % ZEAMEICEINNT B,

YHBE (¥FHEE) nodeBroup : roadlp

- EREH EchEENES
~ BOUNDARY (ZEfi7) HaHEONHEE (ANBEEZOZTIHEICEY ~)
TixEdge F—SILEE (ADBE/MSSE EHSCEY )
fixMainBar OE5H~—FIEE (SAhRELHLBEERSICEY )
fixWire

- CLOAD (FEE) e : E—Xk

Fx 0.8
:

DLOAD (FE71) Fy 0.0
VLDAD ({#®&571) Fz -10.0e6
GRAV (Z77)

4-15-2-5. EtEBBA. EROER

RTOERBAES DT, HESES, )
solver 7% [MUMPS | (CSRESNCTUBEHE, HFI(C TRESR NQM:BEAM_NQM | ANBIIE N T L\ 5 BE BRI,
HEEZS— RS BB, LN ERECHS,
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CEMENT Magnitude

DAV HREMN > TUBDT, T1VEDI IV RCE—XYRDEN>DTVD, E—LRTHBIESC
HoTUWBA,

4-15-2-5. E—LETZEVERICEEL THEHE

E—LETEEVERICEFTIS(C(E, [4-14-4. 2BE (LS I\BE) R OIFEICRKS T, HiR
group lallJoints| DEIR%Z pin BEHEICEET B,

REEESAEUC/RRMUTICES,

AENT Magnitude

DAv(CE. E—XYEDBRENDOTHEST,
CDIRRET, E-LOBNDEE—AY &R
BIFMC DRERICIE D,

<
Tdtd,

AL, AEED A VEESBCKSLEHONMENTVBSERDN D,
E—XV K ZEORKICEHNTUVS,
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EEIFTIC. E-LEV VY FOBEENLU THELURBRAUTICES,

[}
) T
=
=
(o]
[}
o
5
E
o
o
2]
[a]

%g%@%@ﬁﬁ<ﬁét\E%ﬁﬁ%(ﬁth%@T\E—AﬁUUWHQE%EmiZUEEﬁﬁ%
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