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CHDESEZEIC, HIRKEEREEFIC (FIRRMEEZE 1h(CRELTULS) T—IEBHRHAHLT
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iz, viewer ((F. BRIIWN—TEBCRIRLTHED., INS5F. BRIIW—THBICHERTRTESD, > T,
ARBEA WD 2ILE T, viewer EOBRI I —TERTIHRRICTBIENTE, CNicK > TERIFUER
mEd B,
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2. 7Y=L

EasyISTR5 (&, python3 & GTK+3 TER L CL\3 A, BRIBETXEX(E. linux. windows TENMET B,
linux, windows EERU T 7 T JLRBT. BWEETI 7 1 ILOHREDTUL D,

Linux DETT 71 )b: easyistr

windows MEFT T 7 1 Jb: easyistr.bat

7z, EasyISTRS & JILICFERAT DO THNIE. MBIC Salome A0 paraView, gnuplot (WFNEA -T2V —
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2-1. linux~A\D1rVXX+~=Jb

A=V AT —IEEFELTULWDIDT., CNEFEO>TTVYXR—ILTEDS,

JXwT—(F, Debian M deb /YW —J & RedHat RD rpm /IIT —IEEFEL TLDDT. FRUT DR
[CImARZEH LU CIVYRZEANITBIECTCT VA L—ILTES,

Debian X, RedHat R&E. Gnome T XU v TRIBEMEEL TL\B, Gnome 7 X0 kv TRIBTH NI,
GTK+3 DT ITSYUMBERDBRIBLED T, 1V ~—ILIFE S,

(Gnome TR kv TBIEBLATIZ. TFCTK3INMEXIBIEERIINENRD D, )

<Debian %>
$ sudo dpkg -i easyistr_3.23.201113_all.deb

<RedHat &>
$ su
JIRRDT—F
¥ rpm -i easyistr_3.23.201113-2.noarch.rpm

RYT—=ITAYXIE—ILF B &, EasyISTRIE. [/opt/easylstr] T#ILFICTY X +—ILETNB,
Ef7(d. T/opt/easylstr/easyistr] METIT 7T ILICHEDTUVBINDT., CNEXRITISDET, EasyISTR
Mg T B, Ffz. ARFIC [/usr/share/applications] 7 #JLFAIC, [easylstr.desktopl 27 77 JLMR
TYVRE=ILENB, CTITATAVERTI7IIVABERINTLDINT, CCHSTERBIMTE S,

ver3.10 LIRE, vtk MIAE(ZIL D TULS M, ubuntu [CDWTIFE, vtk D deb /I w4 —= (python3-vtk7) IR
EEINTUVDIDT, BRICVtk T VY X ~—=ILTE D,
Cent0S8 (L DUV TIE. vtk D rpm /3w T —IMEEL TULEL, DA, vtk D1V X ~—JbIc¥z > TIE.
pipZEFEO>TT VYA L—ILT D, (python3-pipEFH1 VX ~—ILLTHL)

$ python3 -m pip install vtk

CNUCEKD, vtkRA Y RIE—ILTED, 1Y S—ILTSNE SHDOHERIE. UTTHERT B,
$ python3
>>> import vtk

2-2. windows ANDTVX—Ib

EasyISTR5 (&, python3.6 & PyGObject (GTK+3) TERL TLBDT. CNSMA Y I L—JILENTL\ B
ERnd,

M50 python3 & PyGObject &1V X b—JLT BF5E(.
[https://pygobject.readthedocs.io/en/latest/getting started.html | (CEBRAREH Do

<python3 & PyGObject, VIK DY R k—ILAE>
FF. msys2&E1 VX —)LF B, [http://www.msys2.org| A5 windows D1V I ~—S&ESF DO~
RUT, 71YX—35&RTI B, XTI 3L, RECHADEASDTUTEATT B,

$ pacman -Syu

COi&. ImAREEZAHNICEC B,
[C:\msys64\mingwb4.exe | ZEIT (ImAZ#RH) LT. UTEAN LU TERFRECT S,
$ pacman -Su

Bl ECRIRED nsys2 M1V A L—ILTEREICHED, CNSDEEEF. Thttp://www.msys2.org ] (CEE
ULV AN R
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msys2 D1 VX t—IL%, BEimRA [C:\msys64\mingwb4.exe | ZBEIL T, UTE AL T python &
PyGObject, VIKZE1 VX ~—JLT B,
$ pacman -Suy

$ pacman -S mingw-w64-x86_64-gtk3 #GTK+3  (3.24.16-1)

$ pacman -S mingw-w64-x86_64-python3 #python3 (3.8.2-1)

$ pacman -S mingw-w64-x86_64-python3-gobject #PyGObject (3.36.0-1)
$ pacman -S mingw-w64-x86_64-vtk #VTK (8.2.0-3)

CDIBEICEL D, 64bit BROD GTK+3. python3. PyGObject. VIK M-r Y X k—JLCEZHICH B,
(msys2 Tl&. pip TVIKMA Y X —JLTCEEMNDEDT. pacman T1 Y XA ~—ILLTUL B, )
HERDA. msys2 DIiHAR LT, UMTFEANDLTT Y I +—IJLIKREHSET B,
$ python3
>>> import gi
>>> import vtk

AEIS—AEELLEFNE, 7YX +—ILFEREZR, SEN/N\—J 3 VB TIE. import vtk TIUT
@IE—b‘%ﬂEjéo
>>> import vtk

File "C:/msys64/mingw64/1ib/python3.8/site-packages/vtkmodules/vtkIOMySQL.py", line 9,
in <module>
from vtkIOMySQLPython import *
ModuleNotFoundError: No module named 'vtkIOMySQLPython'

IS5—(F. BELULWITFIEN., IS—HEEITDIDT.
T 77 MC:/msysb4/mingw64/1ib/python3.8/site-packages/vtkmodules/vtkIOMySQL.py | & AT D%k
(C9TBE IAX VYT, 10178IC Tpass) ZBINLTZ,

———————————— vtkIOMySQL.py (fBIEHI) ----------mm oo oo
from __future__ import absolute_import

try:
# use relative import for installed modules
from .vtkIOMySQLPython import *

except ImportError:
# during build and testing, the modules will be elsewhere,
# e.g. in lib directory or Release/Debug config directories
from vtkIOMySQLPython import *

O o0 ~~NOYUT A~ WKWN =

———————————— vtkIOMySQL.py (EIE#&) -------------mmmmmmmm o
from __future__ import absolute_import

1

2

3 try:

4 # use relative import for installed modules

5 from .vtkIOMySQLPython import *

6 except ImportError:

7 # during build and testing, the modules will be elsewhere,
8 # e.g. in lib directory or Release/Debug config directories
9 #from vtkIOMySQLPython import *

0 pass

10


../../../../C:/msys64/mingw64/lib/python3.8/site-packages/vtkmodules/vtkIOMySQL.py
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CDIBIEEIE. vtk MIERI(C import TE D, CDIRRET. windows L THERTE S,

EasyISTRS B, AEENEFIC vtk @D import CIS—F I wOZEITODTCHD, EL. CCTIS—HREELRZE
ald. vtk 1 VX E—=ILENTUVEWED EHEL T EasyISTRS Zi2ENT 5, CDBE(E. BEALLED
DEFIVERRSINELLEBIMN, CNLUNTBEBDERTE S,

EasyISTRE RED 1 Y X —ILIC YTz > Tl EMET 7 1)L leastistr-3.23-201113.zip] &1V X ~—JU
LizcWI # LS TRRREYT 3,

ER%&. bat 7 7 T ILEIEIET D, bat T 7 7JUIE. ver 3.02 LUHI(E. easyistr.bat DHIZ DT,
ver3.03 LIR#(E. #ENA leasyistr.bat] EERIBERER leasyistrEnv.bat] (CHNTUWSD,

BEIZIH EasyISTR BRENIV T LB BB THNIL, easylstr DI 4 ILIARABREZDEITFANB X BT THED,

¥i/z(C EasyISTRE &1V XA —ILT DD ThHNIE. [easylstrEnv.bat] RDERIBLEE M%HOMES] EEZED
BEBICEDEZIOHTED, (TER)

cd %~dp0 1EBD dir (CFBE) (DT # )L H%easylstrPath%)

rem #ERIBEBDRE

call easyistrEnv.bat HRIBZ = 3R
rem #UTORBENEHRE

rem %easylstrPath% #currdir (CERRE
rem %HOME% #C:\DEXCS [CE&%E
rem %easyIstrUserPath% #1—%Y path

rem %PATH%

rem %PYTHONPATH%

leasyistrEnv.bat| (F. #2E1T 7 1)L leasyistr.bat| HSFUHEIN, CCTPATHEE NRRBEH =
HELTUVS,

set easyIstrPath=%CD% ALY T LD RYICEE

set HOME=C:\DEXCS #C:\DEXCS [CERE (BREHOREICENDES)
set easylstrUserPath=%HOME%\easyIstrUser

set PATH=C:\DEXCS\FrontISTR;C:\DEXCS\ParaView\bin;%PATH%

set PATH=C:\msys64\mingwb4\bin;%PATH% #python3 ~@M PATH & 3B
set PYTHONPATH=%easyIstrPath%\bin;%easyIstrPath%\python;%PYTHONPATH%

CDIREEE TYHOME | DEREEMBIEL T, C M easyistr.bat 7 7 1 ILEEITI BET. EasyISTRS HNi2ED
93,

%HOME% C DT # ILITAIC%HOMES\easyIstrUser 7 # LS BMER SN, CDHI(C
EasyISTR O default MERE T 7 7 ILIMRET NS,
EasyISTR fi2ENAF(C. %HOME%\easylstrUser 7 # LS ERESR L. |E(INE
T3 WIEERT BN, FELTLNEREETFEZDT T,
%easyIstrPath% > X bk—JL%,

python3 A® path (&, bat T 7 1 JLHATEEL CTL\S, F/Z EasyISTRS NTIE. python RO U TP & TIL/R
ATEELTWBNOT, [.pyl & python3 (CREEM (T UL TEIEENT B,
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2-3. EEAE

REE. UTORITT 71IL&ERTI & EasyISTRS HEENT 3o
Linux: easyistr
windows: easyistr.bat

EU. IS—HELEL TREELELVIRREICHE - RIS (3.
Linux: $easylIstrUserPath/data (~/easylstrUser/data)
Windows: %easylstrUserPath%\data (C:\DEXCS\easyIstrUser\data)

ZIJAILTBHIBRL T, BEREEHL THD, ENTERBEULVERIE. easylstrUser J# ILFZE T AU
SEHIRL gL TH B,
NS TAILFRICIE, BEFIDZHORED 7 T ILMRESINTH D, CORABNMENZIBE(E. ©£E)
LIEWENHASH D, EasyISTRS (3. EEBFICCNS T ILINDEEERR L. BELEVESIE. T
JAIEDEICKELEL T, EBEIIRICLTLD,

ZNTEREULVERE. mARENS, RTIVYRICEIE (-db) ZEMULT, TNV ITE—RT
EasyISTRS Z#28 L CH D, (TEEER)
Linux:
$ easyistr -db

windows:
> easyistr.bat -db

TNVIE—RTEETZE, BIMILCHARLCIS—XvtE—IREATNENDT., IS—AAHNERT
T,

2-4, A4V RX—ILEBDERTE

EasyISTRS £M\5S. FontISTR®I T 5, J7MILVR—IvEFEZREL T, BEETO>TLS, 5D
7FUT—23 vl

linux $HOME/easyIstrUser/data/usingApp
windows %HOME%\easyIstrUser\data\usingApp
J71IVATERLCTLB,

DB CNESONBEEFEITDIEC. NS T7TUT—I3VEEBRIDIENTES,

UM, BEODEREABICED,

frontIstrFolder (&, FrontISTRM- Y X —JLENTL\S folder ZIEE T S, EasyISTRS (d. HCENBFICE
M folder (C path Z@ L TEET B,

———————————————— USINGAPP DB — === m = oo s oo o
#
t FFUT—I3vOEFHIVYRERTE
#
# linux B
linux
office loffice --calc

terminal gnome-terminal
fileManager nautilus --new-window
editor gedit --standalone
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frontIstrFolder ~/FrontISTR/bin #FrontISTR A path
paraView /opt/paraviewopenfoam5@/bin/paraview

REVOCAP revocap

gnuplot gnuplot

CAD runFreeCAD #CAD DIEENRA X OV T~
mesher runSalome #mesher EEIJHD X O T~
¥ windows FH

#  pathBEO>TULEWIEE(E. TIL/IX TRk
¥ ZAESU directory MIBAE(F. M1 THD
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"

M. CNSOREE. FasyISTREBE. X=1—/i—T [T7)b] > IRERNBORE] . FE(.
VL= DI T AVED Uy U CHAERBEE TS5, (UTOEALCEETES, )

HEABNES - o x
usinglppZ 7 TILAB DIRE
HEAE
terminal:l R
fileManager: nautilus --new-window file manager
editor: gedit --standalone text editor
frontIstrFolder: ~/FrontISTR_v5@/bin FrontISTREAT 2 7 1 JULREFEAT
paraView: /opt/paraviewopenfoam56/bin/paraview EREZEE
office: loffice --calc v 7 T ILRER
REVOCAP: revocap
gnuplot: gnuplot REFESER
CAD:| runFreeCAD CAD model{FREFE
mesher: runSalome mesh{ER% A
FrEIL EA

13
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3. BRFSE (RES5RORIZHNMENENT)

EasyISTR5 (£, Salome & paraView Z{E D> TEIET BFZRIRICL TLBI M. CNS5E. —OF—TF>
V—XTHD. ZOBRETEER. ZHRY LEICEFELTUSBNDT. CCTld. EIC EasyISTRS DIRIESE
(EDUVT. FiBAT B,

EasyISTRS MIREAAICEEL TIE. HS5RNDEH MR ENTE6I(C & > TEHAT B,
HEAWIC(EZ, BELECANDLT, BRIC TERE) R VEDUYIO U THEESIEDIFEEELE>TULD, <D
ERE ] RIVYDD I WD, ZOEBRERBNEIE DI 71 IVEOD T 7T ILICEZTAFTNZIBEEKRL TL B,

3-1. workFolder MERE

T, BYICTBEIT. OSBRI B workFolder EISEIT B E B3N SBRF B,
CCTlE. T~/work/cantilever] T # LA EFHIZIC/ER L. CC CTERTDEICT B,
C D Tcantilever] (&, folder MHT. CDHI(CT 71 ILNEVIREN SRS,

EasyISTR5 (DA BE _EO directoryTree ME%Y folder &#IRL T MEIR dir EIEE folder (CXEI RV

#2') w2 LT, workFolder ~/work/cantilever | &3XE 9 D, SME(d. workFolder &%E L IZERRET.

Z D folder MZEDA. FrontISTREBRMEBELE L TULWBUTDI DT 71 IE—LTL %o
(directoryTree @ folder BEAS TILDO VU WO T B EZD folder KA DT, BHI(C folder BIMNTTAE

FistrModel.cnt HIED 7 1)L
FistrModel.msh XvTaTd70Ib (BR15DA VAT 71)b)
hecmw_ctrl.dat SEFHIE D 71U

EasyISTRS: caeuser - o x

7T tempI Pl WE AT
mode lAE{RZRT .

AL - .0 W@ B = 4 4

=3

edge® T EBIL

E EasyISTR5 for FrontISTR-5 (ver 3.20-2008702)
{EZ folder D EEHT

HEEE
EasijTR5 ver 3.20-200702
for FrontISTR-5
FistrModel.msh
it e {EZAfolder
st currDir: /home/caeuser
YHRE (VHEEE)
L > BREH it 7 LD
25w TR FatT7 7T ERATZtT 7 1)L
FFRIZE FistrModel_MUMPS.cnt EIRS FistrModel_master.cnt
» solver FistrModel_master.cnt e
B IRTEDFistrModel.cnt 7 7 - )b
‘ EETWATHERALT S
[ test
| vtkMeshData
b [Ewindowsits
- [@work
b [ test
Wy oO—-K
T L=k
) WTFRORVT
PERFIATE
mETZ
WESFv : a2 = e = e

= i W |
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COBECELD, UTOBEHEICEDS,

EasyISTR5: cantilever = @
277 tempIFrI BE AT
mode FER T/ T B} P
| w B =R E V. |
XKL e - &EEF 5 40

edge® T EBIL

E EasyISTR5 for FrontISTR-5 (ver 3.28-200762)
{EE folder I DERHT

HEEE
Easy]STR5 ver 3.20-200702
for FrontISTR-5
FistrModel.msh
ﬁ*{%mgﬁ {EZ Ffolder
st currDir: /home/caeuser/work/cantilever ]
YHRE (VHEEE)
A » BREME it 7 7 LODBI
AT w TR EatI7 7 1) ERY St I 7Tl
BFRZEAL FistrModel MUMPS.cnt =R FistrModel_master.cnt
{EZAfolderDIBFRZEN » solver FistrModel_master.cnt S e
B bt o RIE@OFistrModel.cnt 2 7 -1 L
‘ EBETWRRATHRALT S
[ test
| vtkMeshData
b [Ewindows3tig
w, . - i
T ——
WyovO—R
=i VE S
) WTFRORVT
PERFIATE
WEFA
WEOF v P Foa e e e
TOLOET B S LEMPE S CITL 1T 4 1 /Ui == oLwacer ./ J Jr i QO

o Ty 2 oA

JE—SNEZ3I7DT71Iuld. T~/easylstrUser] TAILIRICHB I DT 77 )LE IE—LTL B,
( ~/easyIsterUser| 7= JLA(E. EasyISTR5 O#IEIEEIF (CIEB I NDB, )
EL. FHELZworkFolder RIC3 5 DI 71 ILAAMEEL TUONIE, T7TILDEBETER(E LV,

BTOABICEL DT, HEIT 77 ILOARABIKRESELE > TS BN, Flfl T 7 1 ILOOLEEMR
[FistrModel_master.cnt] 7 TJLC. CDT 71U ~/easylstrUser/datal 7 #JLIRIIREFEINT
B, D lFistrModel_master.cnt] 77 7JUiE. BER/NROARABDHIE T 7 1 ILTH D, BT
BMERRAT DRSBTS BRI T3, REEBMNEBENRZ LS,

$&. CNSERMERAOEIED 77 )U%&E T I~/easylstrUser/datal 7 # JLFARICBIDRBITIER L TH <
CET. ZDIT7AINWEFHEI 71 ILE L THRET BENTE., REHEBERSIENTE S,

ERUICERADHIED 71 ILET T4 EOFIET 7 1)L UTRET 375EE. UTICLB,

EasyISTRS Z#2EI UTZERFECT. UTOEEDLS(IC. FOEFBUHIE D 7 7LD X MRwY O IRICKRT
INTUBDT, BELZVEHEIEI D 7r)LERIRLIZET, H&ER>>S] RAVEDOYYHOLT, EAHTS
cnt T7MIV] THEIRRYORICBEL., Tt T7 T IVBTBEX | RIVED U VDTS, CDIRIET.
FIAILEOFIEI T 7-rILE. workFolder RDFIEI D 7 T LEBETED > EEHICH D,

COEIEURERE (74D at T77I) (&, EBEINDDT. REID easyISTRS IBEEF(CE. ZD
RENMREINS,

. Tent J7rILEZHaX | RV ERUERIEE. toolBar O lent, dat 7 7 rJL#HAL] 7 IV TE
723
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EasyISTR5: cantilever - O

TPl tempT 7L WE AT

mode IFERTRT e = =
STNAMIEIE mEme ap® & 4(5])

edge® T EBIL

E EasyISTR5 for FrontISTR-5 (ver 3.20-2008702)

{EZ folder D EEHT
BEEH
EasijTRS ver 3.20-200702
for FrontISTR-5
FistrModel.msh
ot i YEZE R folder
st currDir: /home/caeuser/work/cantilever
PHAE (PHEEE)
£ v EREH antT 7 LG
27w TR FwtI7 Tl FERT3mtT 71l
FRIZE L Fistréodel MUMPS.cnt #iR>> | FistrModel_master.cnt
{EZEHfolder DIBFER » solver FistrModel_master.cnt e e = ]
o ’ B (b EV-3 -+
dirfgsnA EIRdirE {EZ folder [CRE post -
RIEDFistrilodel.cnt 2 7 1 Jbs
. ZETBRATHERALT S
[ test
i vtkMeshData
b [Ewindows3tE
 [Ework
b [ test
wWFovO—k
WY IL—k
) WFZORWT
PERFIATE
WEF=
!?E?}v folderfA < tempfE < cnt,msh 7 7 1 JLEREE folder?7 1) 77 23 102]

3-2, XwIa%# (unvERX - fistER)
salome TYERR LTz unv FER D X W = 1% FrontISTR AN IRSTER (fistr FERR) (CEHET B,

salome TUATDOX v 1EEBRLTULD, COX YT 1DERGEE. 3-12 8580,
EFILT 1 X(E. 100 x 20 x 5 mm TER L TL\ B,

XwTadaX(F, REABAM 2 BEIUELCEDLDIC, 2mTTF S A VI IEERLTUS,
XwvTaDTIL—FE. FTRDOKSIC,

Node ' JL— : fix. load B EEB & AT EENINER

Face JIL—: press FE 7IENANER

Volume JJL—F : plate ETFILEE
ZER L TUL B,
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= ¢ Mesh

-- ﬂ Hypotheses

M- 3 Algorithms
w =8 Mesh_1
b Box_1
- Applied hypotheses
M- ¥ Applied algorithms
E| Groups of Modes

+|

COXwvTa%k [./plate.unv] &L TworkFolder HICIRFELTHE., COREFELIEUnV X v a%E
FrontISTRONERD KX B fistr FER(CEHET B, [plate.unv] T 7-1JbId. EasyISTRE D1~ X +—JU
folder AD unvFiles 7 A ILIRICHBDNT. CNEIE—LTHESEETE D,

XwZ 1D #A(C, EasyISTRS MERFEIEHE Tree £ lFistrModel.msh] &3®IRT D, (TREHR, )
Xw D aBBRRO Tunv2fistr] MBIRINTUVSCEEREOLE. T88...1 RY >V Tplate.unv 77
TIVERET B,

(D77 IVEB ROVEDY YO LT, unv ERXNS fistr ERICERT B,
DIEDBIET, D71 IVEBNTEzCEICEB,

W, [J7IVE| RV ERO TREERTIBD 2F T v DI . REFINOREERRTUTIKET,
AvD 1B D, COB. AvYI1REREL THENTT SR T, FER(CER,

XwZ 1&g, EasyISTROX WY 1aARABTRAIC. X v 1OBERUTORICEKRRINTUL S,

modelSize(xyz): 100.0 20.0 5.0 EFILOKRES

nodes 1731 A=

elements type:341 5648 BRST (341:NEEK) & ERHY
EGRP plate 5468 BRI IL—Fplate DERE

SGRP otherS 1668 E S )L—F otherS MEE

SGRP press 1286 B )L—F press DEF

NGRP fix 40 Bim T IL— fix OEim#

NGRP load 36 fim I IL— 7 load DETRE

Fe. BEHELD D EFTIVERERTAEND DO TULS,
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EasyISTRS: cantilever = Em X

TPl tempT7rIL WE WL AT
mode IR SRR - . o . _ _
Xithleldwe weg #2880 abf 540 BA
G cdgem AL =] EasyISTRS for FrontISTR-5 (ver 3.23-201162)

{EZ folder AR HT
=HENH Xy TR
27 TILE: REEEETZ
abaqustistr[ plate.unv ] [ Z2H... ] Jr-TILER
; AT—IEE
LE =
Z HEE (AHEE) ||| g |10 BEEE
v HFREH
2T TR
R Efolder DB ﬁ;;ﬂ: s
dirFBEHA EiRdirZ fEEfolder (CBE ot mode1Size(xyz): 108 28 5 meshStiA
direcﬁ:ry solution solver model post nodes 1731 NGRPOMETE
(& vikMeshData elements type:341 5468 FeEs
SvtiTest EGRP plate 5468 341 (BRE)
v [iwork SGRP press 1286 TRES
» Wi cantilever STATIC (6 plate.un: SGRP otherS 1668
NGRP fix 46 =
» [ test NGRP Tosd 36 HAw B
& vO-k
EFYFL—+ meshZEHEL F L1z,
» o W
WFRILYF FistrModel.mshZEfEREL F L T2,
(AT S
WEF
EWEOFv 0K(0)
W=a1-—-Ywo
EaE folderFA< tempFa < cnt, mshJ 7 1 JLiREE folder2J 77 B3

XwIa1MOBENS, EFILHXM 100 x 20 x 5 THHD. mBAUTERINTUVIENYD, CDAE.
1/1000 [CHENT DIAERS D,

EFILDRT—IVEZBITBHCIE. TRORICXT—ILEERADOERE 10.001] (CREL. MEX
ZE|RIVEDIV VD ITBIHRETEETED, CDIBIEICEKD. modelSize(xyz) DIEMR 1/1000 DAE(CIEE
INTLD,

@ - 0 EasyISTR: cantilever

EasyISTR for FrontISTR (ver 2.13-1509082)
BEEE
¥ FrontISTR analysis AwZ a1 e
i 271 IA:
FistrModel.msh @ unv2fistr 2

BT O abaqus2fistr | || (Z2TLER
g{;‘:ﬁﬁ 27— EE

[ 4
N g [[0.001 | NN
27w TR FODELT:

> solver modelSize(xyz): 8.1 B.02 0.085 meshBidHAH
post I' : 'I

nodes 1731 AR |

elements type:341 5468

EGRP plate 5468
SGRP otherS 1668
SGRP press 1286

MARR £ AA
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3-3. XAwIaERorER

FHIAAT AW D 2 ARIE, 3D viewer (CRREINTUSD, D viewer DT, plate.unv X w1 (IFE
FIN TS nodeGroup, faceGroup, elementGroup NEESRTE S,

3-3-1. nodeGroup MER

nodeGroup MFEER(E. REIEHE Tree RO MEFREME] > [BOUNDARY (ZAfi) 1| &#RIRT B,
C D&, SR UTzL)nodeGroup BRERIRT S, (UTDHITIE,. fix &EFEIR)
viewer (O3#IR U nodeGroup ME VO EBTRREIND, (TRER)

EasyISTR5: cantilever = @ s
TrTll tempI 7wl BE AT

mode LR T

NIRRT - w0 E&®m = 40
= -
| T b:
£ cdgesir L iER1L | EasyISTRS for FrontISTR-5 (ver 3.20-200762)
{EZE folder A DEEHT
e mREHORE
~ FrontISTR analysis BOUNDARY
FistrModel.msh [& SET Bgroup
N load
7t G
L DLOAD (FE7D
VLOAD ({%#§7]) ER>>
GRAV (EH
{EZ R folder DIBFRTSEN (.‘ " :
J— i E b e CENT (GE/iD7D)
airfs sl Ehdirx Fa=folder(CS&E TEMPERATURE (SRAE
, SPRING (/iRER
[ test CONTACT (ESfd)
|l vtkMeshData FLOAD (EHBHEE)
b [WwindowsHH VELOCITY (3RE)
~ [ work ACCELERATION (%
¥l cantilever FIXTEMP (REET
» [ test CFLUX (SErFh#AE)
WyYYO—k SFLUX (EEMFEER) —
@rvIL—r DFLUX (P9SBREER) -
) WFROLYT
VEREIAVER folderfd < tempEa < cnt,msh? 7 7 ILEBEE foldero U 7 BEU3

3-3-2. faceGroup MEXR

faceGroup MFEER(SE. HEIEE Tree M MBREM 1 > TDLOAD (FEH) 1 &&EIRT B,
C M. nodeGroup & AHKIC., FESRL 2L\ faceGroup Z#IRT D, (UTDHITIE press &F#iR, )
viewer (CEIRUTZ faceGroup AE VO BTRIRIND, (TRER)
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EasyISTR5: cantilever o x
Trrlb tempIr-rIL WE ~ILT
mode LFEHR TR - _ R _ N
XKLL 2 = Q BE®B B 4L
S M = EE [E! EasyISTRS for FrontISTR-5 (ver 3.20-200702)

{EL£ folder B DERHT
RN HAERTOIATE

~ FrontISTR analysis DLOAD
FistrModel.msh surfaceGroup : SHET Sgroup

BiFDEE
RIS
FIEAE (FIHREE)

v HRRT
BOUNDARY (ZEfi)

,zx A : 518
RS ER
{EEF folder MBFRFEEN T (Qf) SEY
GrEFA || RS (ERfolder CHE (R (e
TEMPERATURE (&
X SPRING (/I RE=E
[ test CONTACT (E=fd)
i@ vtkMeshData FLOAD (/FHATE)
b EwindowsH VELOCITY (ZEE)
~ [ work ACCELERATION (%
» [ test CFLUX (EEFh#LE)
WS vO-—k SFLUX (EDEVARER) o
EWFvIL—k DFLUX (PIEBFEER)
' WTFROLYF
rIEREI AV folderf@ < tempFa < cnt,msh 7 7 ILEREE folderZ U 77 L2

3-3-3. elementGroup MET

elementGroup MRESR(E. RTEIEHE Tree A MBFREA] > TVLOAD ((ATEH) 1 &'IRT 3,

C M. nodeGroup & AERIC., FESRLZ0) elementGroup Z38IRT D, (AT DHITIE plate &R, )
viewer (O3BIR U TZ elementGroup ME VO EBETERRIND, (TRER)

SEIDFITIE. elementGroup (&, platel 7 ULHVEL, plate BE element ZFR L TULDDT. EFILEAEM

EVOBICEDD,
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EasyISTR5: cantilever - o x
ITrTlb tempT7rIl WE LT
node TR - S :. N
AT =] 0 EBEE B 4O
£ cdgesir L iER1L [E! EasyISTRS for FrontISTR-5 (ver 3.20-200702)

{EL£ folder B DERHT
s HREFORE
~ FrontISTR analysis VLOAD
FistrModel.msh : SET Bgroup
FEE
PIHAE (FIHEEE)
v BRET
BOUNDARY (Z=fi1)
4, CLOAD (75EE)
DLOAD
VLOAD (tR8§71) ER>>
{FERfolder DIBATBH g <RY
GrEFA || RS (ERfolder CHE (R (e
TEMPERATURE (38
X SPRING (I \REXE
[ test CONTACT (B=A)
i@ vtkMeshData FLOAD (/HHATEIE )
b [WwindowsHH VELOCITY (3RE)
~ [ work ACCELERATION (%
» [ test CFLUX (EEFh#LE)
WS vO-—k SFLUX (EERSRER) o
W FL—kr DFLUX (PYBBSE#L)
) WFRORYT
rIEREI AV folderf@ < tempFa < cnt,msh” 7 1 ILEREE folderZ U 77 L2

3-4. BTOEEERE

CCTHAOERERTET 3, SOld. REHERBRZTORA. CNICRET B,

ZEFAE. EasyISREE EDEREIEE Tree AN\S TEFTOEE &3EIRT 3,

COE ROVIIDIXZ1—H5 NGFZHEEERNT ) Z#RU. [8REJ R VEIU YO LT, B
DEFERET Do
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@ — 0O EasyISTR: cantilever

EasyISTR for FrontISTR (ver 2.13-150982)

B WA OERE 2
¥ FrontISTR analysis OJ)wOLT £ sy
_FistrModel.nsh BX—a1—ZR[< XZa1—AA
AP [ SR E R = |?§F5§$EE?WE’_I |
T
3 ABNT 71 SEE AR
> BREM AR :FistrModel.msh
BRIk A:FistrModel.cnt EnRRAT
25w TR Bifa:Fistriadel res EE BT
lhadiead e B T
a=iE
post — \
| BMEE (BRI
BEE (BT

COEE (TEHREI RIVYDD WD) (LD, ecnt TP T IVMEEESNEBROBENEE LI LB,

3-5. MEMIMEEORE

CCT. ETILOMREEERET o
EasyISTREIHDREIRE Tree ANS [#MRIEE] &3F IRT 5. CNICKD. MRYIHEDREEE(CE
N3,

F. MRIDBERRT D, T I AILEDEREIE. [~/easylstrUser/data/mat.csv] THRESINTUL B,
CNUE. EasyISTR 7 VX —JLEDOHEREIFIC. DT A ILIACHBIDB BMERIN. NIRRT T AL
FDEREICEDTUL D,

BREOMKI DB EERT BIBEF. BELITAIIFC, ACTF—VYETesv I 71ILEERLT. N
EFESCEETES, cOFAEEF. BR...I RIVTHERAISBEEET D, —EDBDSEAEEEYT
B EERBNERINSDOT, RO EasyISTREEFIFICERE L2 DB RERRINSD,

MRIDBERELREIE. ETILICHMBIEEERTET B,
MEIDEREF. X W IDEGRP (CERET Do SEINDX YT aANIC(E, EGRPE LT, plate EEHZBLTULD
NDT. CDplate [CMBEERIT D EICED.

EasyISTREIE LIC(F. IREDEGRP BN X MRRERINTUSD, SEIF. [plate] (CHMEIERTET S5,
plate Z#EIRL T, DBEIR>>| RIVEDOY WO LT, MBRIEEET S group I [CBENT B,
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BERE
¥ FrontISTR analysis
FistrModel.msh

P solver

post

MRIR>> | MOV ED )W I UTRREBUTICE D, CDIRRET,

B ElCE B,

P ImRSEET
FMZE{L
7w TR

B solver

post

MEMEEORE

MEDBDERE

DI)wOLT
#1% DB % 3%iR

FA¥I0E (mat.csv) |/home/caeuser/easylstrUser/data/mat.csv

HRERE

elﬁrouii YMEEE E&/RT Sgroup

MR ERET S
EGRP &% EiR DUwOLT
EHRCBE
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=E

Mz BE

BE1 RIVEDIYIOLT, BET

elGroup® YMHEE EHE T Saroup
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B
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BERS
¥ FrontISTR analysis
FistrModel.msh MEDBDEEE

HEMEEORE

ROESR HAEIDE (mat.csv) |/home/caeuser/easylstrlUser/data/mat.csy =/, ..
¥ HEEE 2
plate Tree [C
> ERRT plate ANENN YMEEEEBET Soroup
FFEE1L plate
27w THRET
B solver

post

T T

SEIEE Tree IO Mplate] ZRIRL T, CHUICHEWIEEE (75 0B ADMEIR) ERET B,

plate ZBIRE, MRBROROYFIIVYAZ 1—hSRET BIBERIRT B, CCTE. [Steel]
ERIRUTZ,

COROYFIIYAZ 1—HOMEIBE. BESNTUSHEI DB EFHHAAT, TOMHBERTLT
RER

@ - 0 EasyISTR: cantilever Polyethylene

EasyISTR for FrontISTR (ver 2.13-15 Polystyrene

BERH
¥ FrontISTR analysis

msEEn| SUS347

FistrModel.msh *31?%&25@?? =T
AT OES S Silver
Ealﬂéﬁl[ 2 ]
¥ HEMEE - —/ | SodiumChloride
HEMEE (
me——s MBEFIL | ELASTIC :StEEl :]
BRI L REREEE/ 51 T Hn
7w TR Eka Titanium
> solver Tungsten
post BE .
& Uranium
linc

TR Steel ZFREDBEMEIC/LD, COE. [REI RFVED VYO LT, MRIBOEET B,
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{EZE folder A DERHT
HEEH
Tree
* FrontISTR analysis
FistrModel.msh
BRI ER
v HRttE
FEAME (#DEERE)
» ERERGF
27w TERT
[S{o B
b solver
post

elgroupd& :plate
M ttE

HEMEORE

Steel (CEXESINTUL'D

b p SE [ Steel

V]%Eﬁmﬁﬂ FA$10BRE <

MEIET U ELASTIC
ARG/ 517
E{EAl

REDRE (shell)
RIE:

BREFEROEE (beam)
2EMAE WEE
Xz area:
vy

MZZ

+ Bt (plastic)data

ETHhEED R

EZRE—AVEF RUVDEH
Iyy: Jx:

Izz:

RELR [Steell] DYIMENE DL STHEICE D TULB M. #KIDB DERENBICL D, CDIEZRHRT

BlzHITIE
BRTE 3,
BICAMHETE S,

3-6.

BREGORE

MMEEORESE KNIV ED )Y IITBIET, REL TLIMROMIEERRTINSDT.,
T8 DBFE< 1 RS V(3. libreOffice THKIDB MBI DT, MDIKIZEEM, (EIET 35

BEREZES. plate BANIRE (fix) EEE L. plate Fifi (load) (CEIRMIE. plate EE (press) (CES

EMNITHB,

3-6-1.

BEEDNREAFRMA L. EHEDEMNZ 0]

BEIEEBDHRE

> [BOUNDARY (&A1) | Z=FRYT B,

C D&, REI B NGRP fix &FEIRL.

REINE BETED, DB,

SREIER Tree ) MERERMAE

NEIR>> | R VEDVU WO LT, BET S group AIICHEET B,
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@ - 0 EasyISTR: cantilever

EasyISTR for FrontISTR (ver 2.13-150902)
BERE
¥ FrontISTR analysis
FistrModel.msh BOUNDARY
FRAFOES . ERET Sgroup
¥ HEYMEE
plate
v EBRST

BOUNDARY (Z5fig) |
CTORD (B )

DLOAD (EE72)
V10N EED)

GRAV (1) «<ET
CENT (EDD)

TrURFRATIIAE /AR

HREMORE

load

fix BEREIT D group Al ICBENIST BB, TREI RIVEDHUVOLT, BREITDgroup BERESTE S,
BEIEIE. TRORCETIER Tree ® BOUNDARY (Z{i7) | OTFIC Mfix] ABIMEI NS,

i, BMMUE Mfix] ZHIBRT SBEAE. [fix] ZBRUT KRIL1 RIVEOUVO L, TEE] RS
VEDU VDT BIETHIRT B3ENATET S,

@@ - 0 EasyISTR: cantilever

EasyISTR for FrontISTR (ver 2.13-150902)
BEREE
¥ FrontISTR analysis
FistrModel.msh BOUNDARY
R OV nodeGroupi: BET Sgroup
b RS load fix

v BREMT fix M Tree (BN
[v BOUNDARY (ZEfif)

HREFGOEE

fix

CLOAD (FiE)
DLOAD (FEF)
VLOAD ({4RSE77) o]
GRAV (E1) <ET
CENT (D) -
TEMPERATURE (B
SPRING (/iREHE
CONTACT (fi)

FLOAD (EHEEE)
VELOCITY (GEE)
ACCELERATION (013 Y w O LT fix M
miriaL (e Tree (CBMIE NS

FIXTEMP (EEEE EE

CFLUX (SERF#AE

CDE, fix (CBRFUERTEITDEICICED,
BRTEIEE Tree AD INfix] &EFIRL. FAEOERU%E (0] [CHREL. [EREI ARIVEDHUYOLT, B
ZHEEIED, (TRER)

26



EasyISTRO#BEV Z a2 77)U  (easyistr-3.23.201113)

@ - 0 EasyISTR: cantilever

EasyISTR for FrontISTR (ver 2.13-150902)

BEREE
v FrontISTR analysis BOUNDARY (Hiss - ZEf[H) DEE
FistrModel.msh group: fix
B ES B x o0
» AEAEE By 0.0
v RS &z o0

¥ BOUNDARY (ZE{i)

CLOAD (f5E)
DLOAD (EE7D)
VLOAD ({&870)

3-6-2. HIRMEEORTE

EiSfEiE (. NGRP load (CERET B,

SREIEHE Tree D MERFZM ] > TCLOAD (RIE) | &=&#IRT D,

COEAELT. BIECEEIC. NGRP load E#IRL. NBIR>> RIVESU WO L T, BET S group fl
(CFEEhd D,

Bang. T8BE1 A9 yEDUvO LT, loadEEESTE D,

BEESIEDIE., HTFEBE Tree AP TCLOAD (FAIE) | MOTFIC Moad] MNEMNETNSD,

CDE. BEIEETree AM lNMoad] ZFIRL T, Tty I 3EPREOER | ZFRE. FAMAICEM
IEIRELERET B, SME. THRHBTODOFEE] EFIRL. 75MIC [-100N] ZEERE L,
REE. [H]REI RIVEDIVDOULT, REEEEESE S,

H, v hkI3EFRREOEE] ORBICDULTIE., 3-6-51BE S,

@ - 0 EasyISTR: cantilever
EasyISTR for FrontISTR (ver 2.14-160104)

BERE

¥ FrontISTR analysis CLOAD (SRFFIE) ORE
FistrModel.msh nodeGroup: Load
PR OES w9 SEDEEOER
> AAEINEE ® DRUZHORE [(ANEZTOFTEMRICE Y )
v HREMt U F=5ILEE (AME/MRE EMRlctyvk)
> BOUNDARY (ZE{if) O Enfmb—5 a8 (FAhaEr L3EEMmct Y )
¥ _CLOAD (&)
lnad x (0.8
} y 0.0
VLOAD ({&E57) z| -108
GRAV (EHN)

CENT (D)

TEMPERATURE (&
SPRING (/iREFE
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3-6-3. HEENDEE
EESIE. SGRP press (CERET Do

EXFEIEE Tree O DLOAD (FED) | &E3EIRT B,

ERRET D group BD lpress| ZFEIRL. NHEIR>>S| RIVED U WO LT, BET S group BI(CEENT B,
BEag, BEI RIVEDIVVDOLT, JXEERESE S,

cNnlckD, REEE Tree D TDLOAD (EA) 1 DTFIC Mpress) MBIMET NS,

SREIEHE Tree AO lpress| ZFRL T, ENDEE AT S, SEIF. 1000000Pa (1GPa) Z AN LT,
BEANE., TREI RIVEDIVVOLT, BEEETES, (TRER)

@ - 0 EasyISTR: cantilever

EasyISTR for FrontISTR (ver 2.13-150902)

o DLOAD (EIEE) MEHE
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BIFOER EJ‘]
> HRYIE
v HARMGT

> BOUNDARY (ZEfi)
» CLOAD (F&E)

¥ DLOAD iEE?J}
VLOAD ({£8577)

GRAV (EN)

3-6-4. BRFEOEMER

BEUCERREERRIT B0CIE. ZEEE Tree AD group & (fix, load, press) HEFEIRIT B &
T. BIRUC group [CERESTNTLEIRNAZHER I SEMNTET D,
TRIZE. load DIRRFHERERBLITBRICED,

@ - 0 EasyISTR: cantilever

EasyISTR for FrontISTR (ver 2.14-160104)

BERE CLOAD (SEEhFEIE) MERE
¥ FrontISTR analysis e s
FistrModel.msh nodeGroup24: Load
AT OES w7 SEPEEOER
> RIS @® FRYEhORE (ADEEZTOEEMRICE Y )
v HAEMT O R—HILEE (ADE/HAE EfRlcEyR)
¥ BOUNDARY (ZE{i) O EAHR—SIEE (ENHEELHBEERSICE Y R)
fix
v CLOAD (F5E) -
y |0.8
¥ DLOAD (EEH) z |-108
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3-6-5. FNHMAREEERTETIHS

BHRICETREEREIT DHEL. 3-6-2IBOAETEREIT DN, COEETIE. BERICAUME
DOEITIE. ZHMEIC-1000N) NBEINTLE S, RS, %E?@faceﬁmﬁiﬁ)@ﬁ’ﬁﬁo}%rﬁb\ﬂﬁ‘mm
BAENEL, BREZKUERTEIDIEICH LT, HHECHENZESINTULELWNEILHE S,
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HD. HDEOKRE(CE DTV D,

CORB. COEFREN, BRRAHERTEIT SEICK L THEIFCHT (FOMEE) IIRLTEELERBL
TWB, ZOAATTER. GEOREEZEANL T, ZOEHREZAICK L TEIFCHMIESHEEE D
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SEIOFHTIE. TROKRIC TFRMmb—FILAE] Z2FRU. zAMEIC [-3600] ZATIISET [Moad
HICHFCDMI SEPRE (55118-3600) ZREIT SFENTET S,

. RIEOMEE -3600] & UIEHE. load ADEIREM36 7 DA, 3-6-2IREBAU L—YILREEL TS
AlC, -36000 ZANLTUVBD, COEIREIL. 3-3TR0D NGRP load 361 THERTE S,

COENMAEIE. MEE. NEE. BEE. 1)U, E-LDTR2RERICHLUTRETES,. <5
DFMASE. 3-13IEZ2R,
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EasyISTR for FrontISTR (ver 2.14-160104)

e I CLOAD (SEFPFEE) MEXE
¥ FrontISTR analysis :
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RiFOES v 9 5EPETEOER
b R E D MmMEhOEE (ANEEZOFEMRICEYR)
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I | x (0.8
,mﬁ] y 0.0
VLOAD (4&HE71) z
GRAV (E77) '
CENT (D7) BE

TEMPERATURE (iBE
SPRING (/iREFE]

M., Y RIRIEFEFEOFT., [F—=FIIEE] (. b—FILAEEEANITSBDET. =5 ILFEIE/H
=¥ OEEEHRICEETDINT. EPMAEEICIIL>TULEL, (FENDHIE. TERSTOOE
5| LAURMICED, )

3-7. solver MEE

CCT. SAEFEDOHREEIT S,
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3-7-1. 1&J solver MERE

REIEE Tree A & solver ] &38RI D, TRANBIRUICEEICKEDIN, T IAILEDERENDZTET
BB L\A, ZDIFF,
BEL. WRLULEWKSTHNE., BEPREDHELET D,
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EasyISTR for FrontISTR (ver 2.13-150902)

BERE e
GRAV (E77) #Esolver HEE
CENT (GED7) Bfsolver
TEMPERATURE (i8FE METHOD | CG : | &
SPRING (JIRER) '
CONTACT (HE@d)
FLOAD (EHREE)

VELOCITY (GEE)

PRECOND |1 BB E
NIER |20000 RiELE
RESID |1.@@@00e-06 fIEYINRE

ACCELERATION (hd;

INITIAL (¥ BE

FIXTEMP (=
CFLUX (%=
SFLUX (E#FH)
DFLUX (PIBR::EL)
SFILM (BMEEE)
SRADIATE (#ES¥)

FERAE{L
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¥ solver

Hh
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folderB8< HillfElfilet@sE || meshFilefiSE R ED folder32 U7 PAL S

3-7-2. HAHBEBEHOEE

SIERROHNIEE =T 5,
REEE Tree AN TN ZFIRT S & RERESNTCUVSHNEERRTINDS, HNEEZEIEN.
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EasyISTR5: cantilever =

EasyISTR5 for FrontISTR-5 (ver 3.10-200319)

{EZ folder N DEEHT
— SERE HAEEO%E
el e output
GRAV (E{J) HHEE: SETBHNER
CENT (ED7D) 1. RSO FFH: ISTRAIN 1.254i2:DISP
TEMPERATURE GBI | | 1 gy gt 1 ISTRESS 1. BisSMisesi 7] :NMISES
S_F_)RING. Ui_:“fiﬁi 1 BT F 33 NSTRAIN 1B RH570 :NSTRESS
i i 1.8 712 :REACTION 1. B 5EMisesti 11 :EMISES
1RO 3 :ESTRAIN
1. BRI 7 :ESTRESS
2.% 1 JUEIE :ROT ‘
2.5 1 JLEE : SHELL_SURFACE | 21>
2. 2 ESENQH: BEAM_NOM «<RY
3. DNSEAE :ACC
SR TEMP
3.5 VEL

‘;-F""-L TE ( 4. BN E 0§ Scalar :PRINC_
27w TR 4. 805 F U F 3 Vector :PRINCY
BN 4. B E 5 I5calar PRINC_NS

¥ solver 4. 8= E 5 Vector :PRINCY_N

R solver

-
post

HNEHZEEESEBARIC. TREIRIVEIIYVIT B,

3-7-3. EtERRA

REIRHE Tree AD Tsolver | Z#IRT B, log DHIEEFDREEHEBL T,

EDOVUwDHT 3B,

[FrontISTREfT1 RV

COOEMET, fistr1 MNEBL. SHEHET S, SHERRE. WmRNOENDTERETE. COHOAR(E.

FistrModel.log 7 7 T ILANEH TN TV B,
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EasyISTR5: cantilever = @ s
ITrTlb tempT7rIl WE LT
mode LFZIA R . B =
AT = e @3B B 4O
& el
L2 s e LB [E| EasyISTRS for FrontISTR-5 (ver 3.20-206762)
{E£ folder & (DER#T
e solver MEHE
DLOAD (FE) W MR O EHE

VLOAD (t£#E7)

GRAV (E71)
CENT (EiDiD)
TEMPERATURE (&

SPRING (/ARER] LT (4L, WHINEL)
iterationlogt?) (% timelogi 7] ERENEE 1

WHISAET S cpuill: 4

i restartOYFIE: [ | BeRstept SEEIAT B
£ 7 7 rJLEFT: ~/FrontISTR_v58/bin
ET 27 ver: verd.6E] (FrontISTRGversion)
{EZR folderDISFRFZE)
i test
il vtkMeshData
b [Ewindows®£H
= |miwork
-
b Wtest 0800000  1.0000000
W5oO— o2
L P ### Relative residual = 7.78524E-07

' ETFROLY T
PR REFIAVE

### summary of linear solver
208 iterations

set-up time

solver time

solver/comm time

solver /matvec g .782060E-
solver/precond s 6.294906E-6
solver/1 iter e 6.310596E - 04
work ratio (%) s .733057E+01

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

3-7-4. ver4.6 &> CEHERFAA

AIEDETE(E. FrontISTR ver 5.0 &{FE > 25t EI(CED, CDOEEICMHES FrontISTRIE, 2.4IETHRELE
usingApp 7 7 1 JLCEREL TUL'S FrontISTR (CHE B,

EXE LTz FrontISTR O version Mverd.6 MIFS(F. HAER/ROEN T4 —V v ERELODTULBDT, &t
BEITEIN, BRERBDICENTELULLLEODTLE S, CDA. verd.6 TEHEIT IHSE. ZDOUNES
FELZEITDINERH D,

verd.6 TEHEI BRI, TF. usinghpp DA% verd.6 D FrontISTR(CEET B,

COE(F, BEEED., MRIRE. BRFKUERTEL. SAEFHBT BT, verd. 6 EFSEEHNSTES
checkBoxZF T wO 93, (TREHR)

CDOF T wIIE, usingApp TEREINTULIS FrontISTRD version EAB T EBIFEANE,

(TR TETI 77 IUEFRL & TETI 77 ver] REBLUTULIERRE)

g, TEREIRIVEDUVOULTHEESIES,
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EasyISTR5: cantilever = B
77l tempZ7-TIL WE ~ILTF

El EasyISTR5 for FrontISTR-5 (ver 3.20-200702)

{EZE folder A DERSR
B solverMERE
+ FrontISTR analysis WHMEOHEE
FistrModel.msh WHISHED 3 cpulll: 4
EiriELE
» FRYIME{E
YIHEE (FHREE)
» BREH =T (V5L WFNER)
AT v THEH iterationlogiti/] (% timelogii7] &SR I5EE 1
restart@ &I : ﬁﬁpstepb‘BEﬁﬁ?‘ﬁ@'%
~ solver
= =TT 7 TJLiEPT: ~/FrontISTR_v46/bin ]
g Hzsolver
1 E{T I 7l ver: verd. 6L Al (FrontISTRG’)uersion}]

CDERTET. verd.6 TOHEMNAIBEICILS,

ver4.6 Tld, FistrModel.cnt 7 77 JUARI® [Noutput_type=VTK] DFRETIS—MTBINDT, CDITE ]
AXVETPORLTUVS, #IC, ver5.0 TIE. COFRENFVE, vikEHADLTINELDT, SHBEEBERMN
BNEWCECEBDT,. CHEER ver [CIGUTIEIELTUL B,

%E%. [FrontISTRETI RIVED VU WO LT, verd.6 D FrontISTROHAEEESHEIENTE S,

3-8. WBROUIKA(L
SREIEHE Tree AM lpost] Z#IRL T, SHEBRZAIRILLT B,

3-8-1. FrontISTR M IERZE RIF1L

CC T, FrontISRAABALRIER (3-7-2IBTHNERERELRIER) Z2AKELTHB,
FrontISTRHO\S(E, vtk D xml T4 —V v~ (JLERF: vtu) MEHDSTNTUDD T, paraView THEEESRHA
TENTED, (vikBHIARE, )

paraView & &EEN T BA(C(E. TParaViewiEEh RV ED U WIT B,
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EasyISTR5: cantilever e e
J77IL temp27-TIL WE ~ILT

e BER B 4O

E| EasyISTRS for FrontISTR-5 (ver 3.20-208762)

{FZ£ folder X AR
HERE postiLEE
~ FrontISTR analysis REVOCAPIC & & R
FistrModel.msh REVOCAPEZ Eh
BRI DIESE
» FRESE ParaViewlc & S AI#R{E (Fistr ver 4.6 LIAT)
HIEE (S)EmeE) WFBLR DS BEREnerged 3
» BREG
2T PR — S FrontISTR ver 4.6 LIBIMDHIFETUE Legacy vik(C A
BREEL ParaViewiZ®) | lagacy vtkZParaViewCRI<
v solver
#ERzsolver ParaViewlZ &~ B AIR1{E
H elementGroup vtuZ 7 1 JLIZIB0

&
eorpiE 1l DISPLACEMENTA\ SEISE % BIER (shell, beamld, EEST)

ParaViewi2 i

folderfA < tempfa < cnt,msh2 7 7 JLERE folder2 U7 E5 102

paraView NEFT D&, BECT 7 T IWERMIAATCIRETEEFHITZINDT. TApplyl RIVEDIVOTS
ET. BRNERTES,
U, paraViewn MEENUZHE. BERT 7 TIVERFALENRTELN >RIBBEPL. BALERI 71ILT
Eh o 1ziBA(E, paraView E T XZa1—/3— [File] > Open] BEFRLTIT 7 1ILREEBEL. EH
DIFERIT 7 AN EFHHAL C ECED. EDT 71 )b4&lS.

FistrModel.vis_psf.0001.pvtu
FDT. chzha<,

SEOFHERBREL T, 3-1-2IBCUTNEBZREL TL S,

Z{v
B Mises 5 /3
0=V ¥YA]
EZX Mises ]
paraView M5(F, TRIDERIC.
ElementalMISES EE Mises in
DISPLACEMENT A
NodalMISES Hiisa Mises
NodalSTRESS Z0}=1I¥YA)
MBRIRTE S,
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STERERICIE. YHHENSINTULEA, MRIEGERREMDBICIE, Time ZHESH THEET B,

ParaView 5.6.8 64-bit

File Edit View Sources Filters Tools Catalyst Macros Help
e & B0 e F &G MKAd > Pl S Tine:p - e |*|(max is 1) LR L
B P e B souic ol Surface X adi a4l (B -
| @ @ @ @ o 4 ° DISPLACEMENT

| ——— NodalMISES
{Pipeline Browser
NodalSTRESS
ﬁl builtin: e

| DR | | @ ElementalMISES

@ Mesh_Type

+
RenderViewl /B |0|E[®|

i
| Properties | Information
iPmperties

¥ Delete _.
I |Search ... (use Esc to clear text) _’&'3
|| = Properties (FistrModel ol e

v| Cell/Point Array Status Q
V| £ ElementalMISES |
V| il Mesh_Type

v| 5% DISPLACEMENT

| 2% NodalMISES

V| %2 NodalSTRESS

= Display (Unstructuredé ol e

Representation Surface =

C CT. ZfU (DISPLACEMENT) ZFHRIHAATRRSE TH B, paraView £ET. RRBEEANS
[DISPLACEMENT] Z3ZEIR L. Time ZESH THRR, TEIM DISPLCEMENT &R BTeikRE,

35



EasyISTRO#BEV Z a2 77)U  (easyistr-3.23.201113)

ParaView 5.6.8 64-bit - o &
File Edit View Sources Filters Tools (atalyst Macros Help
e BROwa FEG KA DS T -1 Hmais) B S,
(W% 2 2 2 ¥ o DISPLACEMENT - "'Ma_gnitud - | surface SN gt gz D RBE
VPV PIOQELOL LEPUR ¢

Pipeline Browser @® | O layout 1@
£ builtin: AE D@5

El - FistrModel.vis_psf.000*

BB EAAN?LO RenderViewl 020 @3]

| Properties | Information

Properties @®
D “8Delete | ?

|Search ... (use Esc to clear text) [[5]

= Properties (Fistriodel | /(@ |[[* |
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v £f ElementalMISES
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v 2% DISPLACEMENT

V| 22 NodalMISES o

v| % NodalSTRESS 0.015
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DISPLACEMENT Magnitude
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= Display (Unstructuredé (D @ & |
S
Representation Surface - 0.005
Coloring = — 0.0e+00

CDIRRETIE. ZENUENREDRTINTVBILREIREMN. ETIVEREZMICKH U TEREIEZIFETES,
ETFIVERUENERSIEIAICIE. TEHE (Wrap by vector) | R VED U WO L, Vectros HS
[DISPLACEMENT ZE3IRL. [Applyl RIVEHUwWHT S,

TRMAR, BT BIREICE D,

., ZBEOEEE. BEITRESNLEVDOT, BEEAASTEST D, DEBE O LEBEE. [EX
(Scale Factor) | OBFHEEIEL. [Applyl RIVEDY WO T BIHETCEHRNMIENEECTE S,
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ParaView 5.6.8 64-bit - o &
File Edit View Sources Filters Tools (atalyst Macros Help
PEBROOQFEF KAD> DM D el -1 Cmaxisn BT
'l s &2 52 S @ o DISPLAGEMENT - |[Magnitud - | [surface - wadtity gtz 2 (BEG »
S0UBVEELPGL Lrey ¢
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ﬁFistrHudel.vis_psf.@Bﬂ* |
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3-9. WIMETE

MRWIHEPERFEDRELE .. solver ZRRENT EIRIRBEETE. W, VT IMEBEERUBE
T. ENLENHILIERIEE ONIE(C LS,

EasyISTR LTI, XEIEHE Tree AD solver | LETUFIBREDUBRE T E(CTED,

CCTlE, EERTEBRLIZY VT IR A FEE TR TIT > TH B,

3-9-1. WHBNERE. HEERK
EasyISTR DEREIRE Tree N solver] ZFEIRL. COEE L TWHIEDREEITD

WHIBZETSZHIC, FTvIRVOR TWIEHETS] (CFTvIT B,
COBRFRT, WHMIET BZHICHBILFIE T 7 1)U Thecmw_part_ctrl.dat] Z#ESBL. workFolder RI(C
FELEVES(E.
Fhecmw_part_ctrl.dat] DNV IO TPV TFIT 71 ILAAGNE. ZOT 71 ILETICRY
NVOT7vFIT 71 IVNETNIE, T T4 IUD Thecmw_part_ctrl.dat] EIE—T 3
ZMN#&. hecnw_part_ctrl.dat 77 7 ILICEBHRINTUL D cpu MEFRHHIAATT T I MRY I XCKRTRT Do

D&, RRINTUVD cpu =R, BIET D,

REIC. X198l RIVEDIYOULT, XvTa1% cpuBICPEITD, [ XvTaadEll RV
EQ'J WO URERT, cpuEZHZHAH. Thecmw_part_ctrl.datl T 7 1ILIC cpuBEEZEZTIAH. ZD

FTIVABRICHOD T, XwIa1ZREILTUL, XwI1PERRTIDE, ZOEERNRI DEENER
JI’L§>O

W, FIwvORVOX THHFHETS] OF v oENT &, WD 7 1)L Thecmw_part_ctrl.dat |
ENVOTvIFITP0IL T hecenw_part_ctrl.dat.bak] ([CEZFEX. BUOF T v I UEBICEXTLS,

41



EasyISTRO#BEV Z a2 77)U  (easyistr-3.23.201113)

EasyISTR5: cantilever = & 3
7P tempTrrIL WE AT

- @B B 40O

E EasyISTR5 for FrontISTR-5 (ver 3.20-200702)

{EZ folder A D ERHR
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E EasyISTR5 for FrontISTR-5 (ver 3.20-200702)
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3-9-2. WIEHBRBEROARIL
WHIHERERIE. cpuBICHEU TRRMREESINTULDIH, VIKO XML 74—V vk (vtu T 77Ib) (&,
PELTVBET—IZZNT E paraView THIAL CENTE, RRSIEBIEMTES,

CO&B. YVOIEEERKRIC. [ParaViewi#EEh] RIVEDT U WO LT, paraViewZEEL T, ERE
RIBD_ENTE S,

FrontISTR verd.6 TUFIEHETEZREE. mergel RV THEBREBS L. [7—9&H| RIVT
EA LSRR % legacyFormat T vtk Z#20L. [ParaView #&)1 T legacyFormat @ vtk EHRHALNENRS
Do

3-10. EasyISTROXZa—/\—, W—JL/I\—DEHE
EasyISTR THBIC(E. LLT®D toolBar ZEEL CTL\D, XZ 1 —/N\—EEKK.

o folderBA<
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CORIVED ) WD T BET. workFolder ZRAK BN TE D, TRIZHR, 122U, workFolder (&,
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#% — 0O cantilever

> | | Mi—L CAE CAE-Fistr cantilever Call = |
B w8 N . EH EHTE R
Q ®AELEZ Pl ol e EOTP-5L T2ILF— 10814
“"i"’i* 1 8.1og 2.7 kB 273 108148
T;ii;; FSTR.dbg.d 152 /i1 X735 108140
O E+xaxAvE FSTR.msg FAVANAT of SO 10H14H
Hess FSTR.sta 85 /i1h X%F 108148
Eij_jig FistrModel.cnt 1.9 kB 325 12:44

3-10-2. WKiE#HI K5 > OME

CORIVED ) WD TBET, workFolder EAL YT L O RUELT., BEREREIIENTES,
CO)%\ CCZ\(\ E}‘%j?ypﬁif?bt\ E%ﬂ?%%%@%%o

caeuserBcaeuser-virtual-machine: ~/work/cantilever

$

3-10-3. TEC 31 RO VDOEME

EasyISTRZEIU 3,

3-10-4. TtempBA< 1 N5 DOEE

CORIVED ) WD T BET, EasyISTR DIRENRD tempFolder (easylstrUser/data/temp) ZERI<EE
NTE3,

3-10-5. T[{R% (tmp - dir) 1 R VOEME

EasyISTRAMREL TLI\DDI(E. tempFolder AN T 7 TILEMREL TLI\D, D folder ADFHIE T 7 1L E
Xw2aI71IUE. WELPLITOVAICT 77 ILRBARKRICEEINTUVSNDT. SEREBRT IHEAE.
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RELIEHNAZERERL T, Efolder (workFolder) (CERET DIMEBMNH D, 0D tempFolder NAEE
folder (CEUERERX T SIEBEZETT D,

EasyISTR £ C FrontISTR ZE{T9 B85 ( [FrontISTRETI RIVEO U WO UIzR) (. CDREETTD
EETERITIBRRICLTUL S,

3-10-6. [S8dHAdH (dir > tmp) | K5 VDEME

£ folder (workFolder) MRBZAEBEL T. tempFolder [(CERXT B,
BB AMAICEXT B,

3-10-7. Tcnt,msh 7 7 T ILIREE] RY VDEME

CORIVED ) VDTBET, UTNDT 77 )% editor THE, WEISIENTE S,

FistrModel.cnt HET 71U

FistrModel.msh AXw2aT71)b

hecmw_ctrl.dat FIEFIE D 71U

hecmw_part_ctrl.dat XwTanE T 7L (WHIBEFDH)

NSO T 71U, RERHD tempFolder (easylstrUser/data/temp) DT 7 1 ILERALTWVSD DT,
EERD workFolder AN T 7 7 JLTIFEWVEITEET B,

FistrModel.cnt FistrModel.msh hecmw_ctrl.dat hecrw_part_ctrl.dat
1 HEGREERGEERBRBRRERB R R BAGEERGREGRBRBE R ERBE R 2B
2 # Control File for FrontISTR #

3 # generated by REVOCAP at 2015.04.03 89:42:11 #
A HRGUBHBUARERBABHSGUBHEGABH S RABRERAHRE S HHE S R H
5 IVERSION

6 3

T HRSRAERSRAAR R RAH RS Y

8 # Analysis Control #

9 HRSHAHESHAA RS RAH RS Y

1@ IWRITE,VISUAL

11 'WRITE,RESULT

12 'SOLUTION, TYPE=STATIC

13 ISTATIC

14 SfHpas A s

15 # SOLVER CONTROL #

16 #tssataa s

17 'RESTART, FREQUENCY=1

18 !SOLVER, METHOD=CG, PRECOND=1,ITERLOG=NO,TIMELOG=YES
19 20008, 2

Tz, T 7AILEX YT 1T 7ILICDVTIE,. BEADROD I 71 ILTHDEIEET D,
J71IY 1 XEMRBAIC, FET77ILICDVTIE. ENHREDRENEEINTSD, XvIa
T71)LICDWVTIE. keyword (!NODE, !'ELEMENT, !EGROUP, !SGROUP, !NGROUP, 'EQUATION) (DIT#IANKIE
[CEBEINTS. EBOSHIEH T 7rILEX v 21T 71IbIE. E folder (workFolder) RICH B,

ABRBEX YD 2aDBFEF. XvTa1T 7% editor TR CEMRTELVET A IBRELLEBIM, C
DRREIZIETE. XVTV1T7AIERKCEMTEDINT,. EDK S keyword RERBSNTLBIHHH
ZICHEBTE S,
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3-10-8. [folder &V 77| ROV DEME

CORIVED )YHTBRE, UTOEENRENDDT. workFolder D file ZBHMIICIE U THIBRTE 3,

AR T 71 ILEHIBR - o @

JrPTILEEHERLET
HIERT 37 7T ILERIRLTLET N

gk 7 7 rILDIBE

WHMBACEILEAv a7
FistrModel_p*

B REOCRRI 7L, logZ 71
FistrModel.res.*, FistrModel*.inp, FistrModel.restart.*, *.vtk
conv*, *.log, FSTR.dbg.*, FSTR.msg, FSTR.sta, *.pvtu, *.vtu

FistrModel_eigen.res.*, eigen_log
FistrModel_dyna.res.*, dyna_*.txt

FistrModel_temp.res.*

Fr 2L Hll iR

BIEREER. HIBRLIZVWARBEFT VO L,. THIBRI RIVED VYOI BIETHIBRTE %,

M. BIBREND T 71IUIE. RIEEHICRRINTULB I 71ILICHES,

Fre. BERICFIT VORI UNEBIRTEHLVEBARH M. CNE. ZOIBEE(CEEEY ST 7 1 ILAEE
LTULWEWEZEXRLTL D,

3-10-9. lcnt, dat 7 7 1 JL#DEA{E] RS >~ DOEME
AU cnt T71ILEFES T, 8. IEREERERDIRT., YT, WIAEERDEIEEITOE.
cnt T7TILNEN, ETRICIS—MREEITDICENRHD.

CORRIFIBEIIC, ont, dat T 7 MILET I AL EDREICREIET. IS—HEEHET B,
C DIRIEIL, EasyISTR Yy FPR—=ID Ment T 7 rILBSEX ) R YV ERUEBIEICE S,

3-10-10. TCAD &N N5~ DEME

E¥Efolder EAL YT AL IO RUICEREL T, (ADEREIT B, CADDEEN IV Y RIE. usingApp 7 71
ILCERESINIZABICE S,

3-10-11. ['mesher i2Eh] RS >~ OEHE

EEfolder EAL YT v LD RUICEREL T, mesher E#2E1T B, mesher MIZEN IV >/ K. usingApp
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T 71 IVTHRESNERBICE S,

mesher (CDWTIE. linux (& Salome. windows (& PrePoMax Z3#iET 3,

Salome DADEPHICA YV I YA XEZETCETEINT, BREODOA Y I 1HMERTEINENGH DM,
windows Tld. TV X +—JLABL VDT, windows ETIE1 Y X —ILIRBZ 7L PrePoMax E#EEL TUL\B,

PrePoMax TX v 1 Z/EKT BBA(E. (AD TERLTZEFTILE STLIERN TH 1T S, PrePoMax T STL & &%
HiAFH. X v a1Z{EW (netgen) L. BRFHEFRTEIT S3ER group. HEgroup. His group ZERR L T,
Calculix M inp FEEIN T export 93, CNIc kD, EasyISTR MRz SIKREICL B,

3-11. J71ILEBICDNT

EasyISTR Tld. Salome. FrontISTR, paraViewFEDT FUT—2 3 YRR BRICT 7 1 IIVEBETDOT
UWd,

3-11-1. unv2fistr Z# (unv FERDO X w < 1% FrontISTR AICER)

Salome MIEZFH Uz unvFERDO A W 2T 71 JU%E FrontISTR MR X B fistr R (C BT B,
CDREF, EasyISTRET., UFOOIVYRZEETL T, FIRL TV,

$ unv2fistr.py plate.unv

unv FERDO X w22 T 71

CHOOVYRERTIDE, fistrFERD Mplate.msh] T 7 1ILAATEHMND, CNEIE— LU TEREN
(C TFistrModel.msh] 7 7 TIL&EVED TUL\D,

unv2fistr.py AV Y ROERDOEEF. unv FETN - abaqus FETX > fistr BN TEEL TU\I,
(3, unv > abaqus FERICEHET S lunv2abaqus.pyl M CAELinux H\SEBEEINTUL A, CNEZD
FEEO>TULEA. LN U, BEREEALDA. unv - fistr ERICEEZRT S Tunv2fistrEx.pyl &
ER L. CNEFED>TLS,

unv2fistrex.py (. UTDBRS ¥ FTOEBR(CHIGETETUL S,

BRI unv FrontISTR BZ
AEE 1R2RK 111, 118 341, 342 solid
NEE 1R2R 115, 116 361, 362 0
AEE 1X2R 112, 113 351, 352 0
=A@ 1R2RX 41, 42 731, 761, 732 shell
AR 1% 44 741, 781 T
beam 1R 11 611, 641 beam

unv FERRD 41, 42, 44(F. T TILELTEBEIND,
F/z. solid BEHRI(C 11, M1~44 DEZENEIND . BFNICSBERED bean, ¥ TILICEBRET N,
EQUATIINZE&L C. 3BHEZ T/, 3EMHE beam N solid (CEHIND,

3-11-2. abaqus2fistr Z4#2 (abaqus A inp 7 7 ¥ JU% FrontISTR A (CZiR)
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CDOEH(E. Abaqus X0 PrePoMax MIEEFH LTz inp 7 7 1 JU%E FrontISTRFERICERRT B,

F/z. EasyISTR5-3.10 FIE. BEUEBERICEHNDER group & elset CERLIZ inp I 7 TILDIBTE. TD
RENFTFEBRTELEN DR, (BRgroupZ LEFT L TOKEIENA. inp 77 1ILDEZE group & (TR
1Ko zER group MR EMD>TLVZ, )

LA\, EasyISTR5-3.20 5. inp 7 71 JUAM*Element TEZEUZER group. *Elset CTEBLICEER
group € ZNE X FrontISTRIEEXNZRTE BERICIEIEL TL\ B,

abaqus2fistr Z#a(d., X w2 B8MDZEHR (abaqus2fistr.py) CIBREEEBNDEHEE
(abaqusinp2fistrent.py) (AN TUL B,

AW a1EBOEBE, UTOIOVYREETLUT, XvIaBBLTULD,
Biag(d. FistrModel.msh D 7T ILRATESHMND., COT 71 ILIRFrontISTRAAND A WS 1T 71 ILICHE D,

$ abaqus2fistr.py plate.inp

TIENRD inp 7 7 1)

COEBDH/RZ DAY 1591 T UTFICRSN B,

ERI1T abaqus FrontISTR =
TUEfR 1°R22%K C3D4. (3D10 341, 342 solid
NEfR 12R2RK (3D8. C3D8R. (3D20. C3D20R 361, 362 T
AEfE 1XR2XR C3D6. (C3D15 351, 352 T
=@ 1R2R STRI35, S3. S6 731, 761, 732 shell
mEf 1Rk S4R5 741, 781 1
beam 12X B31 611, 641 beam

LFEEMabaqus X WY 1 EZRI B (CYlzD,. FEXRDEI= No JIE/R abaqus & FrontISTRREAT. U TDOERICE
O TLVBEBBRREFELTLWENDT, CNZEEBIELEETERLTUVS,

<Abaqus > <FrontISTR>
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Fre. COX YT 1BBCEAL TIE, abaqus FHinp 7 7 1 JLHSLUT D keyword & f#FR L T, FrontISTR FH
D msh 771 ILEER L TULSB, inp 7 7 1ILD keyword (&, KX F(CEHRE, BRI DDT. I\XFEHE
TELTEBDIL,

Abaqus FrontISTR
*NODE INODE
*ELEMENT
TYPE=(solid EX) TELEMENT #solid ERMIFE. ELEMENT & U TEUS
TYPE=(KRHEER) 1SGROUP tREERDIZA. 1SGROUP & U TEYS
ELSET EGRP HELSET (&, ZDFX X EGRP (BRI IL—T) THI=S
*NSET INGROUP
*ESET 'EGROUP
*SURFACE
TYPE=NODE INGROUP
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TYPE=ELEMENT 1SGROUP

XwaEEZRLUEE, inp 77T ILVNDEBERRHEERL. —BEREZA(CDUVT FrontISTR BICEE
LT, #8R% FistModel.cnt 7 7 1JUICBEE L TL B,

KEOEHIE, LTOOVYREETLTLS,

$ abaqusinp2fistrcnt.py plate.inp

BESHRD T 71 )L

DEBRI, BAEDECS. LITD keyword EWRICL TV D,  (BFTTEOHMRIMIMEIL, ZBROIIRI(C
BHTULEL, )
FTz. keyword DERIFRIRE TIL—TFRBTIIELL HIR No PEZE No TEEEEL TLBIBEE. CN5D
BAR No (CHHG U REIR T I —TF BRI I —TEER LI LT, BELTUL S,

Abaqus FrontISTR BRIENR
*BOUNDARY IBOUNDARY, !FIXTEMP )=
*CLOAD 1CLOAD J50)=1
*DLOAD IDLOAD ER

P1~P6 P1~P6

GRAV GRAV

CENTRIF CENT
*SPRING ISPRING ()=
*INITIAL CONDITIONS IINITIAL CONDITION 50)=
*TEMPERATURE ITEMPERATURE ()=
*CFLUX 1CFLUX ()=

KEOEHI, 2ETEREURRTIIELM, calculix @ lCalculiX CrunchiX USER'S MANUAL J
EF'G)W'JFE 5. Simple example problem] (CIRNTULVD inp 7 7-7JL (beamf.inp, beamf2.inp, beamp.inp,
rotor.inp) (F. XwZ a1, BRAFHLEZREITET LS,

TFICERFAIZERLUTHDM. CDinp 7 71JblE, calculix/test T A ILIRICUHSNTUD inp T 7
TILERWLTWL S,
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< inp 7 71 JU :beam10p.inp > <msh7 TIL>EB U IEREN
*NSET,NSET=FIX ######################
1,4,2,6,5,8,3,9,7 # Boundary Condition #
*NSET,NSET=LOAD i g i i g
10,15,12,13,14,18,11,17,16 | IBOUNDARY

*BOUNDARY w node_1, 1, 2, 0.0
1,1,2 . ... 4 /| 'BOUNDARY

3,1,1 ‘ node_3, 1, 1, 0.0
FIX,3,3 !BOUNDARY

*MATERIAL , NAME=EL ‘FIX, 3, 3, 0.0
*ELASTIC | ICLOAD

210000. .3 L L0MD, 2, 1

*SOLID SECTION ELSET=EALL,MATERIAL=EL /// BHABHRHBRAR A HRAR R SRS
*STEP _ :

*STATIC

*CLOAD |

LOAD,2,1.

*NODE PRINT,NSET=NALL

U,RF

*EL PRINT,ELSET=EALL

S

*END STEP

3-11-3. fistr2vtk Z# (FrontISTR M T 7 1 JL%& paraView FH(CZHR)
3-11-3-1. XwIa1J71)LOZEHR

Xw2a1TJ7)b lFistrModel.msh] %& vtk Z#aL T, paraView CEESRGAD CENTEZTIERICERL
TWd,

vtk 77 1IVICIE. legacy TA—V v hk&xml T4 —V v kD 2BERHD, xml T4 —V v &, W50
EOKREDEHL TULWET— I DU CRETHRHAL CENTEBMRMNH B FrontISTR-5(F, xml
T4 =YY CRREHENIEZIENTE S,

EasyISTR Tld. #EXE(F legacy 74—V w b (IhiRF:vtk) [CEHRL TULVZM, FrontISTROENERICE
DE. xml T2 —Vwvk~ (hkF:vtu) (CEELUR,

XwZ a2 T 7)) MFistrModel.msh] (F. vtk BHE(C KD TlconvFistrModel.msh.vtul T 7TILEEDHL
TWd, COZHRI. UTOOVYREEZRTULTI 7TILEERLTULS,

$ fistr2vtu.py -mesh FistrModel

Xw2 1T 70)bdD fileHeader &

DELE, BIREER (volume BREAKRED face BR) ZFEN L. BIRICHGT BE. BRICHLT
BEZEREL TS,

TFIE. —fHleELT, INSOVWETILE vtk EBBLUIZ T 7 T ILRBICHE D,
SEOA v 17— TEEL, EHHICERLIZETIL(10x10x10 DEHIER) (CTELD,
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———————————————— convFistrModel.msh.vtu ------------------c---
<?xml version="1.0"7>
<VTKFile type="UnstructuredGrid" version="1.0">

<UnstructuredGrid>

<Piece NumberOQfPoints="8" NumberQfCells="17">
<Points>
<DataArray type="Float32" NumberOfComponents="3" format="ascii">
10.0 10.0 0.0

</DataArray>
</Points>
<Cells>
<DataArray type="Int32" Name="connectivity" format="ascii">
6045

W o W Ul

S W NUTO W - 2B OoOoOO0OO0OwnOo —
NSO ONUT 2O O00O0OPRRoOOoOO U
O N UKW WNUOITOTW OOl O N N W

236
</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">
00000000
</DataArray>
</PointData>
<CellData>
<DataArray type="Int16" Name="elementGroup" NumberOfComponents="1" format="ascii">
117111000000000000
</DataArray>
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<DataArray type="Int16" Name="surfaceGroup" NumberOfComponents="1" format="ascii">
0000011111111 1111
</DataArray>
</CellData>
</Piece>
</UnstructuredGrid>
</VTKFile>

3-11-3-2. ®ERI 710X

FrontISTR (3. EtERERE vik ERTCHANST BB ENTETINT., SAEBREZND T T paraView THERT
T, OB BRI 7ILOEHE, BB,

ULMU. FrontISTROEHERI(C(E. B3R Type DIEB(EH DM, B3R Group DIEENEL, CDAE. BXR
Group ZIRTENDHENERISEMULZVWBEI(ICF. CNEEBIMTZIENRTET S,

EX Group ZBINT BIC(E. FrontISTREAIOHENIERICEERNDME (f : X Mises IG/1:EMISES) BAEENT
VWBRENRDH D, . SBZENEZNo EER type EHR LI L TEZE GroupNo EEIE L TUL B A,
DA BMEFURZBEE. BEREOENREITELODT, CDIBEIEESE GroupNo ZBIMT B3EBEMNTEL
LYo

SEBRICERGroup ZBIMIBAEE. UTOIVYRETLUTER Group EBIML TUL B,

$ fistr2vtu.py -mesh FistrModel -res FistrModel

fileHeader % fileHeader %

CHOIOAVIYERDETT, AVIa1EBRI71ILHS. FrontISIRME A UTzZ vik 7 7 7 JLICES Group &
BT 3ENTETD, COEHRE. WIEEDOKICHBERMADEL COSREBTE. ERGroup ZENT
T3,

FrontISTR-4.6 IHINBZE(F. SHEBREL Ttk EEALEVD T, FrontISTRMRE S LUZETERBRE vtk
BRI INEND D, <D vtk ZBHa(E, legacyFormat O vtk (CEHEL T, paraView CHERI S HFEEEL D
TULS,
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3-12. salome [CEKBDA Y 1DIERSGE

COIETHICED EIFTVB XY 2 2 DIERAEIC DV TEHAT 3,

3-12-1. IAXRYDIEB

Ean—l

ET 5T ILHAR(E. 100 x 20 x 5 mm DEFHEKICTESD, Salome Z fLE#E. Geometry € 1 —JLICERE
95, CDE&. [MRYDIEER] RIVEDIUVOL, XYLOTEEANT S,

@ - O SALOME 7.5.1 - [Study1]
IJPAILE REE) FRV) HFLOIDT«74 BfE BE IHE Y—ILD arEYwW ~ILFH) SALOmE 7

DEEX| Ry Mg em e PO c~< oo

s B a& C)vaeometryJE:):L—)b “ v (D)0 ® O & C*&.‘ ”E-?@»
IO AR W BN RS I N N Jr PR B N Rl I 2 e
@

ATV TSI — Ebﬂl ¥~ 0CCi 1 -Ea—7—1

BFOBEMNXYIOTEEANDLERE, CO. NEALCEALS R VED v O LT, BSEMNRT
ETHH B,

_gn Ry H AOER

oF - |
|
px{] 100 Al
pv{ [ 20 £
Dz \| 5l ) <
#mw | mreo | ~e |

COEEE Xy aEERLUIZEDRIC, ERUIZESERICERRAERET SEMICTH LTI IL-T&E
BRI 3. ERLEORA, ZimDiREE EEADT IV —TEERT B,
FTITORTSOY—0 MBox_11 EFIRLT. AUV YOHLT, XZa—&RRIE. [TJIL—T&HF

Bl &ERT B
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ru =)0 S.&Lﬂﬂﬁ -’Eﬁl‘:ﬁi F2

Zrme mEe B R Del e i Y—A(D PiFIW) ~LT(E) SEUOME 7

. [ —TEER ) ) )

D EE T Bl omp PO <l wo

i o B e | RIICRT = 3 it

L /SO & 4Ly OO BeL M - HEH-~

i Ak 7—H : E—

% cs Ioe@s RS0 - oBE - 1

@@ o one

F7VI TV — @ wET $—2 0CC: 1 -Ea—F— 1 =

L D oMAELPLP&BPrP0O08 ~
B §3 Geomel BB

@ >+ o

& 0K Show dependency tree

» i ~ OY

- 5"'/ e Reduce study

o e s

| 77201750 s

" foE

FTIL—ER ] Z#8IRU &, TROKRIC, TH] Z#RU. BE1 [fix] ZADL. BHEORARIREHE
Z. OUwoOLT, MBIl RIVEDYYDT D, TRM., ZOREICED, CDE. THEAI R VE
DUwOLT, JIL—F Tfixl ={EKT B,

FERRIC LT, FimDimmE Moad) . @ lpress] &E{ERT Do

5[, Volume EFIRL T, EFILEMEERIRL T, volume Mplate] &E{EKT Do

EEREETS ~ILF(H) SELOME 7
i1 volume e s
g= " g i EPx
i e O i@ .0‘ A ‘ @
TR—T DR IE: i
S INLEXZRITEN L EIRE
| »
. - ﬁ‘ >
ERamossEr | | Preadsyro000
i+ BIRAL - E— :
BERATIzo ERT |

O EARSNAT IO MDTA AR _
D A FUAT IO DY TAT I DF || TRTOYTAT M ERE |

RAIREE D w

RV AT SN i‘ [
SER |
——
IR |
. EmLtEize) | Eme) mLaic) || ~nTm) |

B EDBRIET. Geometry ACTUTDIIL—TFTHMER TETEEICHED,

MRANIRIE fix @IIL-TF

55



EasyISTRS#B/EV - 277JU  (easyistr-3.23.201113)

SCimiRE load METIL—T
L@ press EIIL—F
EXZY plate volume Z)L—=F

CO)E’“B%'C AT ORTSIOF—(E, Box 1D TFICIER LTI IL—TEBIMINIZIREEICIE > TUL B,
Er B e )y U NE e S99 @ e g > e >
PN %N L APP |, AR SARSINN /s EE T
o @

ATV I TSI — &= $—2 0CC: 1-Ea—F—:1 b=

oML, P rdBro008 -~

i

-

3-12-2. XwIa10DER

XYY AEEHT Do TF. MeshTI 21— ILICEET B,

ZTITTORTSIOY-ED MBox_1] BEFIRULEIRET, XZa1—/N—TXvTa] > TXvIa&ERL
9, | BBIRIT D, COE. 7T X L% Netgen 1D-2D0-3D] (CEREL. FTFOV—D&EDIUVIL
T INETGEN 3D Parameters| % &iR9 B,

@ - 0O SALOME 7.5.1 - [Study1]
FPAIE) WEE FTENV) | Ava | axbO— FE REY—L YD 21XFIW  ~ILZH) SERLUOm=E 7
AvarfElLET. | k - oA
: -z OO o eex
WAy BB il .- ? ﬁ = 2
@@@@ﬁ|@x;/1ﬂjh/1&ﬁg . O - T W S o o
- — & FEYTURELE @0 AvIIEFE
% | ="§ @“"i ﬁnﬁ Ay akIE—LET. g Mesh_1 |
ff iV ‘?g ;f””!’m vAxhy | @ | Box1 |
2% L’tl_
ATV T ST — & v Ay Any +|
et Al | & Ty a0BEETET  3p 2D 1D oD
B- §3 Geometry | —
: : g IN—TEER FILTUZLL [ Netgen 10-2D-3D ] +|
B it A p DT — T E e :
W v rvsans T FREEE i Hﬁ
B Y—TsRE [NEFGEN 3D Parameters ]
W 2svrrouTesL—7g FHREDENRS NETGEN 30 Simple Parameters
W 7 —TiEa 2|4l
[H Fn—FoxsEs
) s n—7 =
O Bicazzvs 74070
EHRE T FORIST |
W AviailETaER " -
E ﬂ:’f(i:::-ngg:t.gﬂul ﬁmLTmUém” ﬁmi&) mLéiD | ’\ij{ﬂ} |
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E-jib"rXE M4 . WX M) (CEET D, CCT

& 0 BFEHEB
XYY IEBRBOA YY1 XEBELRIEICES,
SBE% T0K) REVEHY v LTEL 3. 4 netgen 3D
TROBEICEDNDT, NMERALUTEUCS] RIVED BE  O—ALOFAX
) w »
Iy ILT, R 2o E=1=) METGEM 3D Parameters |
i
B0 AvIaEFER WAc 2 ¢l
. BAYAZ 1] £
=1 Mesh_1 | B s
sy [ @ [Box | o N 3]
Ayas17 Any +| e — |
3p UEEh T WD usrroant I |
FILTYZA Netgen 1D-2D-3D +| EEEosnm |- |
MR E NETGEM 3D Parameters $| ﬂ @ ¥ EOEEICLZERYAX
P& R =sF ol
SHREDISIEE | 2] & g‘ﬁm
ﬂ ﬁ M Iy RUTES ED—THS5RS
| oK | Fp it L(C) ~JLFH)

HEREEI L ORST |
ERLmia)]| @B | mra) || ~ndw |

Salome DA TI T HRTSTOF—HAUTOEBEICENDDINDT., TSI —L0 MMesh_1] =:&iRE. HD
JwOULT, TAYYIEER] &8IRI D, CNT. RELERETX Y aMERETND,

[ 8 — O SALOME | BEEE F2
77 4ME) WEE @ TTRrvaEER —b YD RS ALTH) SELOME &7
@ Ayl BT Avi abiRE
D w8 d=— Q[Emo PO L= o
3 Fa/svdobBReE -\~ &>
_____ BT A A DBEEAETE =
oW B O YVHEH Lo bsqEES - v S
z & W AviallBT3iEE B 2
T Fogeiivs B Z#bLEUF % bevwad
ATz TZ0T — SEMAL AV IDRE pCC: 1 -Ea2—F—1 VTK scene:1 - viewer:1 bt

23 I~ e p— AL IR EE L IR

-6 fe'?:’me‘” B VA AR DT L—F R

SO G A aROT—SEHIBLET,
L. OY
..... 0z | W 2ZRNARER~OER
= E Bc_:ix 1 . .
HEE&
B
B M TATEMLET
@ & Hypot
- % Algorit &

TEEM>feXwZa(c elementGroup, faceGroup, nodeGroup Z{EM T B, [Mesh_1] ZFERE, X
ZTa—N—=TXvTa] > TIFARUDTIL—TER] ERIRT B,
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-

@ — 0 SALOME 7.5.1 - [Study1]
IPALE) WEE FTNV [Ava| IvbO—L FE BEY—L YLD 91vEIW  ~LF(H) SALEmE 7
= . | AvarfEELET, : = BA
W= e N &4 - v OO0 A5 EPX
D o !El x | = 6& BT AV 2 E{ER R| & _ ? = ’ )

Q4O UB|orreams faorvdObERSB - N[4S

TEYTYEENE

% P ’&‘ {:—E r&"i Ayia®EIE—LET, J § ﬁ \rh @ & “? 4’ @ a ﬁ 2 ‘-a @
Y i W WP N8 oz R adbhEe TS beaad
J I xR TS g ;;ﬁl_l_ C:1-Ea—F—1 VTK scene:1 - viewer:1 =

’Epp@gg -

@ HHi | {a HF Ay aDEEEGETE '175 ”E F? m ’E

E- &3 Geometry =

: W ST
& SAANIDTN—T IR |
W TIAV LTI — TRl
W n—Tame
W 2vvrrovToL—TomE

W r—Fres
[F rn—Foxss
) oeron—+

[0 BichaTrF4FOFIN—F

i AvialiET2EE
W F1RTERERDHD

LT OEHE _ETE Group EEKT B,

FF. BRO [IAXRIURS Y| MONREET, 2TI1H TS5 DF—ET. elementGroup, faceGroup
(CUTzU)\Group & (plate. press) % Shift F—ZEHULEMSEIRT D, AERIC/ —RD TIAXKURS
V1EDUYOLT, ONJREE(CERE L. nodeGroup [CERELTZWTIL—TFRERIRT 3,

F7AIL(E) WMEE) FRN) Avia _l‘fm_:;'z-::ug;:g—“;,jt ;’;I;m PP LY SaLOmE 7
. @ 0 = 5 —_
DEE X &8l _—
e4vuaad e | kg i\~ &
R R |
. VAARY | @
w i VPSSV
ATV TS — |
@] & |
B- »5.5 Geometry
Z=E

YA ﬂ

= w IMesh
2 Hypotheses
_I E Algorithms
@ B i Mesh_1

LS ~JI-F(H)

ATV TS — A I—h

58



EasyISTRS#REV_177JU  (easyistr-3.23.201113)

TEMERUZIREICESD, CORET, NMBEARUTCHALS] R VEDU v O LTEU S,

EE é;q . & Mesh $|.lmr' Y ’T;’ \-_‘ ? & = - ‘:\‘:‘q Bl EPX
444984 Bec vrxrvnss-—TEam B9 IS S R R
- e Wy oS o
% t-:: L%J ak L&J 'j et ﬂ Mesh, 1 | ﬁ E ﬁ W @
i PPy = 2 Lo @
XTI IR T — j g - i 2
K z—}l“u ? press |
= T P 5 Brod -io-
B &3 Geometry
bet O
b DX
b OY
/ oz =

saxs [ B

E- g Mesh
B ¥ Hypotheses

B % Algorithms

@ -8 Mesh_1 -
|mbtmum}l| EAw | L2 ~F )

CORRET, 2TI IO TSOY—DABIE. UTICED,
[Mesh_1] DI, nodeGroup (fix, load) . faceGroup (press) . volumeGroup (plate) MTEFEM>T
LD, (volumeGroup 78, elementGroup (C7FDo )

R I VPNV sddw 2 PbLETFYS b= dd

ATV INT I — &= L2 OCC: 1 -Ea—FP—1 VTK scene:1 - viewer:1 bt

| oo MPRME[E, 8,48 oo

wMeh

& applied algorithms

B Bo

2 Applied hypotheses
=
G ps ofNodes

J

V=S N TMesh_ 1] EBIRL T, XZa—N—TJD70I)b) > TITHORR—b1 > TUN T 7o
U1 EBIRLT, J71)LR%E Mplate.unv] &L T, FEFT 3,

U ETSEOEFTILO unv T 7 1 JLRTER L ZEICTE D,
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3-13. FNMAREEOHELGE

FNMAREEEZEHISHEL LT A, 9. RICDVWTENENRLOIZITETEHEL TV, ED
B EERIBUECTRY,

CNSOHE. 9. RICDUVTIE, BIRLTE nodeGroup DIREEEREEL T, RKEICEBLIZED (E or &
3 oor R) (CEFEDAREBEEREIT D, TOEHIT DRMEE. UTICL B,

M : nodeGroup P THERE (BXD face) NEBETEZIBS. EICETE,
#8593 © nodeGroup FCHEHBENES TETF. #R7 (ERDedge) MBS TS LIHFA. RO ICEE,
/= ¢ nodeGroup BT, HE. BODEETBBTETLEN>IEBE. RICAEZERTE,

FNMAEZH. BD. KROENICRELZMNMEI. EZITEHICHATINEINDT, CNTHERTE S,

3-13-1. EOFDHEIREENEH

HICEDMEEERTEITBABICIE, BIRUTZ nodeGroup FICERE (B3R face) AEFNTULIRNENS D,
EL. BEROD face REINTULHWES(E. BOIIERICZODREMNFZEIND.

HEDEDHMEEE L TIE. 1TXRBERE 2IXRBETIE. BEL>TULBNDT, FRICDVT., SBET S,

3-13-1-1. 1 REROBE (H)

1REBEEZNIFGE. BXR face EN=AF. NAFEICEIREL ., faccBNEBICHY I IHEEZHSIC,
HE(CREDINEET,

face HOEK(L. FERS 7T (HEMA, NEHE. AEE) OEHDAR. CNSHROBEREHRHSNDC &
MCTE, ZOEENSEHBNEHTE S,

BROD face AN=AEDIZFEE. BIRERNS IDORIZERS. CNHSEHBE TATELELTUL S,
face ANEABEDNHZG(E. IEIRT2OAILT=AEZ 2 71ED. CNHSEHLTULS,

A= — —b)(s— a,b,c: FILORT
sls Zl(,f,rc)(s ) A amomm
S=———

2

& face DEBZEKROHEIZ. ZOEBICHYTIFNEERIRICHFCENITDIET. FNMHIREEE
EHEIDENTED, ZOERFEER. LUTORKIC, ST 77JU (FistrModel.cnt) RO TICLOAD] fTIC,
RBSEICERELTUL S,

[ICLOAD] fTAIC. #hfelC forceType] & Tvaluel OVYRZEMULTULS,

forceType (&, CLOAD DEREMNIBEEHERCTETDINT, TOERL CLIBBEZXRL. value FZDANEER
£LTWD,

forceType MKREZNIBES(F. T T 7 JUMEE LT nodeForce (BIREIZDDEE) MEEIND,

forceType: nodeForce RO DRiE

aveForce ~—5 JUfEE
trueForce ENmb—9ILEE
value: X,Y,z AAORE
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———————————————— FistrModel.cnt J 7 A JUDRI B - - - - == - - m oo

RURBSHARBRBSHARBR SR
# Boundary Condition #
RURBSHARBR B SIS BR B S 2
ICLOAD, GRPID=1, forceType=trueForce, value=0.0, 0.0, 1000 EBMULZIVYER

load, 1, 0.0

load, 2, 0.0 } index BELTELTLS
load, 3, 0.0 /
1, 1, 0.0 )
19 o } BRES 1 ICRELR 3 5AOMHSN
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
51, 0.0

5,2, 0.0

5, 3, 1.0377386995

6, 1, 0.0

6, 2, 0.0

6, 3, 1.06654425747

7, 1, 0.0

7, 2, 0.0

7, 3,1

~
~

.11764805336

3-13-1-2. 2REBROZFS (H)

LREZROBAF. face HA=ZAREWUABRE LT, TOTHREFEMRICRD T IRBNELO>T B,

<=AfIREXR>

=AF2IRER (HEA. AEAD2H) OIS, BEYCOORE (HE) Z2F0hMeEEd348IC. T
ROERIC, EHim:0, PRER:1/3 TEBR2L TULS,
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0

1/3 /3

0 O 0
1/3

<A 2 RER >

WA 2 REXR (KNEE. AEAOIE) OBE. BRUEOOEE (BE) &aSFohREEI348C. T
KOkR(C, FHIS:-1/12. PRES:1/3 TROLTUVB, FHEM-1/12 BRSO, PRSEDR
WABICRIEMEIVTULBEICED,

-1/12 1/3 -1/12
£\
\
1/3 1/3
N\
U
-1/12 1/3 -1/12

CNSEMREPEERADEDLERI, ENTNOETIVEERL. BUHRTERIEZEORNERE
BIBCETE. TNERDLRERTRI SENTE S,
PREROBE. THIRICRDNEFEEAERELLVA, BMEROBSIC(OEIRMREICEOTLS B,

IR, PRAMKROEMRBICEIVT, facc BEOEHBRLEOAEZEHRICEDTSET. ENMAE
ERETBDIENTES, M. face HOEBNDEHRSEE. 3-13-1-1HEFRLELITETCEHTE S,

3-13-2. BPOF/HHREENHT

B CEDNTEEERTET B8(C(E. BIR U nodeGroup FICIRSD (BED edge) EHATH D, ERE (B
RO face) EEATUVWEVWERRE(ICEL D,

EL. @ (BEDface) EFINTULDE, ZOHEHICEDHAENREIND, FBED (BEXED
edge) MBINTULEVES(F. RICHERHZEIND,

BACENMAEEREIT BHBEE. HEAKICTRE 2 RERTRENRL DT B,

3-13-2-1. 1 RBROZFS (I87D)
1 RBZDRDNDIZE. BURTHZDDAERLEHRICHIFICEN TS ET, RETES,
Bod. BER (WEAE. NEE. BEEE) OITvICEO>TUEINT, FEXROMRESH SHROER

NHIBDT, BODRIHVEHETE S,
COBDDORTHNS, B CEHMESNBIFENBHTESINT, COFEBEEHRICITFCRD T SETEFRD
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MEEZREIBIENTE S,

BEOAET, ROHREBESBDOREEGIET 7 1)U (FistrModel.cnt) ICEZ I BDEICLB,
EHAEIE. 3-13-1-1IBERAUAETERLTUL S,

3-13-2-2. 2REBROBS (&R5)

BoN\BE. ERANEE, ANEA. AEECEBERELS. ZORDOEREBZENE > TUNIE, ITORRIC,
FHim:1/60 FEHR:2/3ELTRDPIDET. SNMAEEE LTERETET S,
KRADIcERBDREEFIME T 7 7JU (FistrModel.cnt) (CEZHI BHICHE D,

1/6 2/3 1/6
O O

3-13-3. ROFDMAREEOHEH

RICEDHAEERTET DIH5AIE. BIRUE nodeGroup RICHE (BED face) 18D (BERD edge) H'E
FINTUVEVWENRECTE D,
EL. BEROD face Y edge MEFNTULD E. EVRDICEDHAENREINDS,

nodeGroup R (E. BEROD face P edge ZHATUEWA., BVWCHIZILTULD, ChoHIILIzR(CE
DHFEFBRETETHELVNDT. ENMAEE LT, ADLE IEDHL—5ILEE] OfEZE. BIRETRU
JHEEEHRICERELTUL S,

COREREF. Th—FIFEE] LRAUFREREICESD,

3-13-4. FNMb—FIILAEEORERROMESE

CCT. EPHmEECHBELRRZEEZELTHD,

EFIVERIE. O10mDIZIAEOFART, XvT a3, HEARTERZOHERBOH DA vVvI1 (1RELIRE

%) CHIAELTHD,.

HERE. BFE (fix) ZEEL T, RNEIOE (load) &84 (pullline) EHENHEECEI2EDIRBET
BLTHD, MEHE. Steel THERT .

X w1 MIREE

S DE (load ) % 1000N T51DES
(RBIOE (fix) ZEE)

y7HR (pullline ) Z 1000N T5lo>i&S
(REHRIDEZ ERE )
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BEDHRETE. BRYAINRLOTULIEDNH 3B, HIHNVERBI TR, AEBENKELLS,
COR. BERRKMI—THELLEO>TLE S,

LT, TEDfb—FIEE] ORETEI2ROTEFEE}. X v 1T XOERICBHRELES
7. BEEIRNMI—(CEBEFEDT, e 1RE 2REZTHERLTH S,

CNEBRBULER. LUTFICRUTHBRIC, THh—FILEE] TI0NZELY I L. REDMMAY
Va1 AKEFLTVER. NV Y D187 (REBEAKZV) . AERKSILENT, BE
MRELEODTLEOTULS,

chlcl. TEFEDmE—YILEE] CRL10INELY FT3E. ERMAEIENTEY FTNTLBA. 13
FICEFELTL3%RFHHB,

<HER 1 REZDHE >
~—5ILfEE

load [ :1000 =t ~

Epfmb—7ILEE
load E :1000 =t v ~

" *pullline MFFHFICEE

<HEK 2 REZDHE >
~—5ILEE FNfb—5ILEE
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load [ :1000 Zt7 v ~ load [ :1000 =t v ~

]
load ENNEIZEICEFE

pullline #&5> :1000 Zt v ~ pullline #8453 :1000 =t v ~

" pullline MFFHEIC TR

3-14. BBmOBE

BHOBRTEERIND Assy ETILDIFE. 3D (AD L TEEBE%E boolean BETIHES L T—ED solid &
ER L. XY aEERT BIEN—RRNEN. SBEOFIRIC KL D TIE. boolean BE TS TETHLLIBAM
HD. COFLEIHEIE. SENHFET. BRATEBSIDENTET S,

3-14-1. BEBSOHE
BRESDHEEL. BREATOESEOEIRZ EQUATION TIBEe 9 5,

HEELT. B@RARID 17 DEIRICREAVERR BRIDHIREXRSY (RPOHR) « N5 25 DHEIRD
BAMEZEMNRE CIEICTS HERIC EQUATION Z/ERT 5. (T ORIESER, )

IEQUATION

2, 0.0

10, 1, 1, 100, 1, -1 MR 10DXEAEERM — HR10DXA[EAEA = 0.0
2, 0.0

10, 2, 1, 100, 2, -1 =10 DY AAZEM — HR100DYAEAEMN = 0.0
2, 0.0

10, 3, 1, 100, 3, -1 R0 n I AAEMN — HR10DIBFAEAN = 0.0

BFEELOEARCOVTR7 ELBHIRERS. EQUATION Z1EM T B, (msh T 7 1 ILARICIERT D)
CORB. BROVBEEELOFROEI. AHALEELVA BLOTUTER/ETE S,

3-14-2. SmEEORENSE

UTOETFTINEEZX S,
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load block cylinder
#5ESE (blockBond)

block, cylinder DX v 1&EEE CRETIE 3.
LEEEFIVE salome THA WYY AEERT Do UMTMRZDA Y1 T, CN%& IblockCylinder.unv] & LT
RELTULS,

.

EasyISTR EC. Xw ool XU —)L%& 1/1000 (L TH<,
COOIRRET, BEHEDHREEHEIT DL,

NGRP & B =
blockBond 28 7 block BIDFEEHE
cylinderBond 28 4 cylinder OFFEEME

THH, BREEHOHREE. BRICEOTUS,

C D&, 28B&% EasyISTR L TIREE T 3,
FT. THIREGE (B@ES) 1 RIVYEDUYDT S,
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{EZ folder DERER
HEER
Tree
AwI T
O unv2fistr 7 JL%E:

w FrontISTR analysis
FistrModel.msh

BRiriERE abaqus2fistr = blockCylinder.unv
TR E
FIHRE (YIHREE) 2T —LESE
> RRRH fi:= SN
RT v TR
RREZEL
b solver e
post modelSize(xyz): 0.2 8.2 8.4

nodes 1413
elements type:341 707
elements type:341 4689

EGRP clinder 787 341
EGRP block 4689 341
SGRP otherS 1808
NGRP cylinderBond 28
NGRP load 28

NGRP Fix 130
NGRP blockBond 28 4~

Aw s aiBE

2. .. 77T ILER

BEEE

meshSEiA

NGRPOE IE

RS
(BRIES)

FEiRRESE

A=V EOY:0h S RN CTE

CO®, BEIBS2EEBIRL. TRE>1 RIVEOUYIL, [0Kl RIVETBE2AMEESI NS,

RS

HREs (BROES)

nodeGroupEl TOH R EEST 3.
ELZH S #OnodeGroupE TE BS T BB .
EEEEOBFRROEMICSOHE 3.

=t =05
BST 57 DnoderoupER|IRL T
&8l RIVEDUVILTRET 3,

&S 9 SnodeGroup

Fr Il 0K

RS X

HREs (BROES)

nodeGroupEl TOH R EEST 3.
ELZH S #OnodeGroupE TE BS T BB .
EEEEOBFRROEMICSOHE 3.

HREEORE

BST 57 DnoderoupER|IRL T
&8l RIVEDUVILTRET 3,

nodeGroup &5 9 SnodeGroup
fix bondNN blockBond cylinderBol
load
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EEINBE, LUFDOELSI(C TbondNN blockBond cylinderBond] MXw < aNBICKRTIND,

= =yl
AwI1HE
modelSize(xyz): 8.2 8.2 8.4

nodes 1413
elements type:341 787
elements type:341 4689

EGRP clinder 787 341
EGRP block 4683 341
SGRP otherS 1808
NGRP cylinderBond 28
NGRP load 28

NGRP fix 138

NGRP blockBond 28

cnc, BEED,

HENTES,

A

fmak
WIS
modelSize(xyz): 6.2 8.2 8.4

nodes 1413
elements type:341 787
elements type:341 4689

EGRP clinder 787 341
EGRP block 4689 341
SGRP otherS 1888
NGRP cylinderBond 28
NGRP load 28

NGRP fix 138

NGRP blockBond 28

( bondNN blockBond cylinderBond |

MRIZALE L, BREZEF fixEEEL. load [ X AMET 100N DEDHEEEML TH B,
(BBEDOEENTETUVDINT, SFEHETETTLS, )

TFOREMDOEHERRICIES,

2EITIC, MREBEEFICACRATHETS L. UTDREICL S,

— 0.0e+00

4]
Siel
2
s

o
e}
5
fim)
=
)

DISPLACI
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C OEiR% EQUATION THEE 9 373753, BIRERE I DT, ER type (FADLL,
COF, MHE1TXERENHE 2 XBRTERLGTE S, I, HAKRENAFREESTE S,
ERLU. BEEHOHREE (FIRE) . GDOE3RENRS B,

3-15. group M{ERL. BFFZEHE. HIER

EasyISTR £ C. Xw < a(lHisagroup (NGRP) &Eigroup (SGRP)EFIZICIENT 2EMTE B,
Fz. BICTEHM > TLIS group (NGRP, SGRP, EGRP) REZE LD, HIBRIBEETE 3,

3-15-1. EA(NGRP). Ei(SGRP) group M{ERL

blockCylinder.unv Z{#> T, Hisgroup ZFC(C/EDH L TH S, blockCylinder.unv (&, ATDOFAKIC
%o D block BIDEIE (CHIS group 'side | ZERL TH Bo

it

EasyISTR £ T, XEIEHE Tree T FistrModel.msh| > [GROUP {ER% | =3#IRT D, C DEHE L THiR
group E{EK 9 B, TSR

TPl tempZr i WE WL AT

mode AR T

Xt dwe/ e «"80 GiEm 540 B A
S LT [ EasyISTRS for FrontISTR-5 (ver 3.23-201102)
{EE folderPI DR
Tree Bt node, surface group@{Em
~ FrontISTR analysis meshin 5 GroupfFRY
~ FistrModel.msh viewer@Dmeshx V2R T2 w o, faceAE & groupEE AT
GROUPVERR l TNGRPER{S | F/z(d TSGRPEN{S) EO VU w O, [WE | THESES.
R DEE M= Dface: T ATmeshE 2 U w 5 L TER
HEMIEE faceEEE: 30 degree (8~90° )
PIHAE (VHTEE)
» ERRE {ERLT Sgroupf:
ES Ffolder DIBFFEE A7 v TR gropHi® | FROUT || NGRPER{E | SGRPENE
FERIZE4L
dirBsA EiRdir#E fEEfolder ([CE
b solver o
directory solution solver model post
» LICFT STATIC o¢] Mesh_1.ul

CO®, BRURZVAZVIOXTIIYITB, DUV O UEHDPOEZRADCENTROKICEDS,
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Irl tempZrrIL WE
# - Q0 = &

E EasyISTRS for FrontISTR-5 (ver 3.23-201102)

mode EIAZR T

NN

edge®T | EEALL

{EZ folderP DRRAT
SBFEE
Tree
~ FrontISTR analysis
~ FistrModel.msh

R OERE
REE
WHAME (WHEERE)
» HEREHS
(e Bfolder DBFFEE ;;;ffﬁ
dir@EA BIRAirE (FE folder[CHE i
b solver
directory solution solver model post
—_ P2
C D&,

PROEIICET RN TRORICES TE 3,
(default: 30° ) #FHEIT S, )

BREDO DERMN

W—IJL AL

B B 40O B A

node, surface group@{Em

meshi\ 5 GroupfERK

viewer@dmesh®E Y2 ATI U w D, faceAE & groupBE AT
TNGRPER{Z | E/2(3 MSGRPERZ OV w O, [HE | THETHE 3.

M face: | block 253 (3809,2) YO A TneshEJJw oI LTER
faceE: | 30 degree (8~90° )
{EBL S Bgroup&:

groupElis . &wEWIUT NGRPER{Z SGRPEX{S

HE

TNGRPENE] R VED U WD T B E, BIRULEEEDNEZREEZEE(C LT, IBELIE face BE
BTETTULEWESIE., faceBE

Irl tempZrrIL WE

mode EIAZR T - .
£ [ Q &
edgeRTT
{EZ folderP DRRAT
SBFEE
Tree

~ FrontISTR analysis

~ FistrModel.msh
T oEE
HEME
WHBIE (WERERE)

» HEREHS
AT W TR
FEZEL

b solver

{EZ A folder DIRFFIEEN

dirfEstiA

directory

EiRdirZ {Efolder (C3E

solution solver

model post

BB e L S

C D%, YEBT S group & side] EANL T,
group lside| BMERRCTE 3,

W—IJL AL

B B 40O B A

E EasyISTRS for FrontISTR-5 (ver 3.23-201102)

node, surface group@{Em

meshi\ 5 GroupfERK

viewer@dmesh®E Y2 ATI U w D, faceAE & groupBE AT
TNGRPER{Z | E/2(3 MSGRPERZ OV w O, [HE | THETHE 3.

M face: | block 253 (3809,2) YO A TneshEJJw oI LTER
faceE: | 30 degree (8~90° )
{EBL S Bgroup&:
groupiig  ERIUT l NGRPERIZ I SGRPERIZ
HE

BE)RIVEDIWDIBHRICELOT, HiR

TPl temTr L BE
K w T O @ E

El EasyISTRS for FrontISTR-5 (ver 3.23-201102)

mode AR T

AL LN

L)

edgediT

{EE folder IR
HEEE
Tree
~« FrontISTR analysis
~ FistrModel.msh

BRITOEE
TRMEE
HIHAE (VEEE)
» BREH
fEEfolder DBFBH i
dirBstA EiRdir#E fEEfolder ([CE ESRO:
b solver
directory solution solver model post
» LACFT STATTC (6 Mech 1.

W—IL AT

m B4 0 B A

node, surface group@{Em

mesh?) 5 GroupfEEL
viewer@DmeshE VI A TOUw D, faceARE & groupBZE ATl
TNGRPER{Z ] Z/=(2 MSGRPEXZ] EO VU w O, THE| TERETE 3.

e Mface: | block 253 (3869,2) YO ATmeshE 7 Jw o LTER

faceE: | 30

wmvégmup@.

grouplNi§  ERTROUT NGRPERZ

degree (@~98° )

SGRPEN{S

Ce= )
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CDIRET., TRIOEKICHIS group RTEHMNB,

D7 tempTFrIL WE WL ALT

mode VR TR . o - R . -
XL tleldwey @g @80 abdi® =240 B A
= - v
Gt AL E EasyISTRS for FrontISTR-5 (ver 3.22-281018)
VEZ folder A DARHT
Tree e BRETORE
~ FrontISTR analysis BOUNDARY
~ FistrModel.msh nodeGroup : SAET Bgroup
GROUPYERE blockBond
RROES cylinderBond
EtE Fix
¥IHEME (WMHEEE) Load
. ansn

BOUNDARY (ZE{i7)

CLOAD (f&TEE)

{EEfolder DIERFEE DLORD (EE72) R
VLOAD (4T

dirBshiA BiRdir% {EE folder IC3E «<Ed
GRAV (E77)

i, YERT D group & LT, BECEAET BEIR group BEA N LIBE(E. Flz(CHERR U TE group MZD
group [CIEE S NITIRRET. HIR group IMERS NS,

[ group Z{ET B (C(d. HIm group fERERBRICIER TE S, EL\E. [SGRPEE] RIVED U WIT
BERDCTED. TRM ISGRPEYS | RS >~ CH group ZES L I2IRRE,

7oL tempZFrIl @WE W AT

mode AT . S _ . . _
Kb L e WS e A= B8O BB BEIIOH B A
L LT {E] EasyISTRS for FrontISTR-5 (ver 3.23-201182)
{EZE folder PR
Tree LS node, surface group@{Em
~ FrontISTR analysis meshin 5 GroupERL
~ FistrModel.msh viewer@Dmeshx V2R T w o, faceAE & groupEE AT
TNGRPER{S | F/z(d TSGRPES) EO VU w O, [38El THETES.
BT OER W Mface: | block 253 (3869,2) <0 A TmeshE 27U w o L TER
MtntE faceARE: | 30 degree (8~98° )
FIHRIE (FEREE)
) EREZHE {ERL T SgroupF: | sideFace

e — AT TR groupHiig | JROUT NGRPER{Z

Rz
dirBsA EiRdir#E fEEfolder ([CE
b solver 0%
directory solution solver model post

C &I, Fismgroup EEKRIC. TEREI R VEDY WO T BIE(CLDT, HEgroup sideFace ] MERL
TE3,

3-15-2. Hfim(NGRP), MEI(SGRP). EE5R(EGRP) group DRFFZEHE. HlER

& group DRIMMZEE, HIER(Z. UTOEETRET BHICHE S,
Bz group (NGRP) BOUNDARY (ZAiZ) . CLOAD (fiE) FMXRTEEME
 group (SGRP) DLOAD (FEA3) . SFLUX (EEWHER) ZNBRTEEE
Z& group (EGRP) MEWIE. VLOAD ((AHE7]) FNREEHE

Bim group Zfll& U TERBAT B,

BOUNDARY (ZfiI) EE L THism group side] % lside2] (CBMEEL TH B,
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FF. UTORRICKIGDEIR group I'side] &EFEIRL. 2w D LT popupMenu ==L T, [lgroup &
ZTE| &#FIRL. FLLgroup BEANT D, (TRERE, )

TrAI tempTrIL BE VI AT

mode FEIA SR
. " - + = = - =
Xittleldgeae ¥EEO ak® 40 B A
G cdgeeim LS B EasyISTRS for FrontISTR-5 (ver 3.22-201018)
{EZ folder I DERER
o EREGORE
Tree
~ FrontISTR analysis BOUNDARY
b FistrModel.msh nodeGroup: H=ET Sgroup
i R blockBond
PG cylinderBond
HRE (TIEEE) T
- BREH losd
T
CLOAD (I groupBEE
{E2 FAfolderDIEFTEE) oAb EED;
GirfEA | SiRdirs fEfolder (AR i Gl Eéﬂgrgup’& ﬁ”ﬂ%
directory solution solver model
GRAV (E77) «ET
~ il /home/ caeuser CENT GEDTD)
- [ CAE TEMPERATURE (35, i "
nodeGr NEE X
» [ CAE-Elmer SPRING (/IRERE oup:g
» [ CAE-FOAM CONTACT (HEf)
~ [ CAE-FrontISTR F =
- FLORD (RIHEAZE) L LinodeGroupBE ATIL TLET LY
b [ 101 _cantilever  STATIC Ca plate.un VELOCITY (R
» CICFT STATIC (6 Mesh_l.u ACCELERATION (7113
» [ ExB624A-remake STATIC (G Ex06218- FIXTEWP (EEER || side? I
» | | contactFaceTest NLSTATIC (G contactB’ CFLUX (EEchEve) i
b | JcontactFaceTest NLSTATIC (6 contactB’ SFLUX (EEATEER) =
b [ newFolder 88  STATIC  MUMPS DFLUX (PIEBSEER) 5 eIl oK
b | InordsBond STATIC Ca blockCyl |
» ®inordsBond_copy® STATIC (6 blockCyl folderf8 < tempBd < S, _€YSYS_————_—__e" BL3

CNUICEKD BITFORICRIMDREETE B,

TP tempZFTIL WE Y- AL
mode AR T .

XLt leldwey g # @8 Q @R 540 B A

edgesz T EBAE

E EasyISTRS for FrontISTR-5 (ver 3.22-201018)

{EZEfolder A MEEHT
Tree s BREGOIETE
BOUNDARY (ZE{i1) BOUNDARY
CLORD (FEiEE) nodeGroup4 : 2E T Sgroup
DLOAD (FE77) blockBond
VLOAD ({&#87) cylinderBond
4 GRAV (E7) fix
2 CENT (3EiD7D) load
TEMPERATURE (&
{EXEAfolder DIBFFHEN SPRING (/ARE
dirBEHA | EIRAIrE fFEfolder[CHE CONTACT (E£Ad)
) FLOAD (EHERE) B

group DHIBRIZ. FERICED Y W DT popupMenu EFRIRSE. R group ZHIBR] 250U v DO LT, &R
L7z group BHIBRTE 3,

. CNSOBRIMERE, HERIE. TRD group (TRARGFFHBESN TULVRETINSERTI B,
EL. BREAFNRESNTULBIIRET, BINRE, HIFRERTIdE. TORENARIUT7INTL
FO BEREDBENEL B,
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3-16. Al
3-16-1. plotStepMonitor (CDWT

FHSEBIT-CEER ET o 12iBa. STERANNNS L HERSIITOHNTUEINESH, BAELECE
HEELTLBIONN SERATIIHMAEEL L\, SHENETRT LK. HEBREMEL T, SHENE
L<ThnreheESHH HITETEHICESD,

CDA. STERPDE step DIKREZRXT S ITRRIEBIRICL T, HERPICHVTE. SHEMRDFL
TONTVBIHNESHRYITESRLUIZ, CNDISTHRTRE gnuplot ZFE D> TEHRIRLZENDH.
plotStepMonitor (7LD,

plotStepMonitor (&, IREDE C B, FHGEENT (EAREENT. HEBMARNT) C BN (BEREEN. JEE
HERERENT) (CDUVWTHEBLTULS,
HSIORMRIBDERIE. UTDERICES,

XABOEK, B/NZfI (Ux max. Ux min)
YEBROTREAX, &RNEf (Uy max, Uy min)
IBERNEX,. B/NEf (Uz max. Uz min)
BAKmises 5/

iter @¥
CNSDfEE. SHERFPTFrontISTRAETAATUWBRIUTO I 77 ILH ST —F&5RHFE D> TLB,

0.log BAAOEKR, RNEM., BAmises G
FSTR.sta iter [E#Y

plotStepMonitor (F. S5s R CINS T 7 T ILOARBEHH(CVE, BZEEISL T, gnuplot ZFE > TEX
55 7&RmMLTLL,

BEUHIE. TROERIC TFrontISTRETI RIVEDO U WO L CEHERIAT BRE. TRESHEMETLE
BIC TstepKRER] R VED U WO T BET. plotStepMonitor NEBEIL T, & step DIKRERTT
Bo

BERE lver (DEgE
¥ FrontISTR analysis Skl 02
FistrModel.msh W OEEE
RTOER ] WHIEET S cpul:|1
r AEYIMEE w0438
> HRE
BSREAG EIT (V). WIIEBLL)
v 25w TR
i iterationLogih [ timelogd/l ERLNDFE|1
- solver restartDEli: [ ) FPstepM SHEBT S
ROst RTTPTIb: | fistr

SE

FrontISTREFT ]

[ steptRiRMT ]

(plotStepMonitor)
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F/z. plotStepMonitor MEBENF. IRANSUTEAN LU TERETESD, COBAFE. DLV LT LD
UICHD M0.1og) . TFSTR.stal EFRARAHIT S TRNRT Do

$ plotStepMontor.py

plotStepMonitor MEAFHE LT, 4-2 IEOBEBMRFTDHZE LT (SR T,

@ — O GnuplotD R @
~CH e @ a p

0.004

6.5x10%

0.002

0
0002

-0.004 |-

DISPLACEMENT

1 sx10%

0006/

/ 1 4.5x108
-0.008 |/

001 L L L L L L L L ™ %108
1 2 3 4 5 6 7 8 9 10

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

BA. RINEUNTSTRRIN, BREFHFLTLSRZOH. SHEEFFTEARL TOEWEE, BLICH
MICTEBHICL D,

3-16-2. #E¥ step BITICDULT

FEHIRTEENTCENET (CH VT, STERPTIRARBEEE L CHESEBIHE. SHEEEHO step (C (T
T, StETEBIENTES,

BE step BITDGEIL. REEB Tree D X7 w PRI &FIRL, B RS V% step B[O
HOOIUwOLT, THRE] RS UTHEETIES, TROBITIE. 3 stepn&EBIMLIZHICIES,
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BLES RFTw TR (step) MEH
¥ FrontISTR analysis
FistrModel.msh STER
BT OES BET Sstepd
b L S
b RSN STEP1
STEP2

> HAEMF STEP
> HFEM STEP2

v 25w IR
STEPR
STEP1 stepiEBE B>
STEP2 MEmMs>) w9 TiEl.
Te<BlifR| 5 2 THIRR. <<HIER
FRaE{L )
P solver
post
FE

kD, BEEB Tree AlC MERFH STEP1) & MERFH STEP2] MEMITNBNDT. COHIC
BRD step ATHEAT BIERREFZEANT B,

BREM YD step THERAT ERRUZERTE
BREH STEPT 12 BB step THATIERRHEERTE
R STEP2 #3 FZBEHD step CTHEAT IERFMHZETE

fix@EBEELZEE. load ENEEEIEE(C 100 - 200 > -100 N DERICE(LSTETOLLHIEUTICTR
9, fixEDEREE. £ step THEDA. BUID step TEHLTHIFE, EXF Vv ITHEATE S,

<BREH (RIID step) >

plate
v EFRE fix EDERE
v BOUNDARY (Zfi) B Blos
o & x 0.0
fix
v CLOAD (i) &y o0
Load Bz 0.0
DLOAD (EEFD)
VLOAD (#4RE7) BE
fBAY FERETY
s « - — - .
v BREH Load EIOD{ETEE : 100 N
v BOUNDARY (ZEfT) v I SRPREOES
fix D) BRYz00EE (ANEZZOFFHRICEY R)
¥ CLOAD (fE1EE) ) R=SIIEE (ANME/DRE Elmlcty )
load ® E9MF—59LEE (ErhEEsdSEENRICEYR)
DLOAD (EEJD)
VLOAD ({£R5N) e,
GRAV (E) Fy |0.0
CENT (GEGD) Fz [100

TEMPERATURE (87
<IBRRM STEPT DEE >
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Fe——

r BRSNS
v HREM STEP1
BOUNDARY (3B{iI)
v (LOAD (&)
DLOAD (EETD)
VLOAD ({R577)
GRAV (EN)
CENT (EDL7)
TFMPFRATIIRF (B

Load EIODTEE : 200 N

v kT SRPEEOESR
O BREEDORE (ANEZZTOFTHRICE Y R)
O F=FIEE (ANDE/BRE EMmlctv )
® Efm-—9LEE (EohEELLSEEMRICEY )

Fx |8.0 |
0.0 |
200 |

Fy
Fz

<IBREM STEP2> DEE

prave

> WREM Load EODFE : -100 N

b HREM STEPT

v HFREM STEP2
BOUNDARY (ZEfi)

v (LOAD (=)

DLOAD (FEH)
VLDAD ({%8577)

GRAV (&)
CENT (&mai)

k9 SEPEEOER
O R4Sz OEE (ANEEZOFEFMRICEYER)
O F=5LEE (ADNE/fmE E@mlcty )
® FAm-—59LEE (EohEELLSEEMRICEY )

Fx [8.0 |
Fy 0.0 |
Fz |-100 |

BREGERTER. BO. X7V TR ANE step DRE L ZD step CEAT SBREZGERIRT B,

<STEPO>
* FrontISTR analysis
FistrModel.msh
FRiTOERE
» FRtEE
FEAME (FERE)
r FEREG
» FEREH STEP
» IBREEF STEP2
v 2T W TR
STEP1
STEP2
LS E o
b solver
post

<STEP1>

STEP@
BEERRBLEREDS (BEFTEIEIIEA)
TYPE STATIC ~ | DTIME ETIME minDT maxDT
1.8 1.0 8.1 1.8
CONVERG Te-6
SUBSTEPS 5
MAXITER 1088

MAXCONTITER 10

R, ..

steplFHT g ARG
C DstepFE TOERRM HET IERRENG
BOUNDARY , fix,STEP@
CLOAD, load, STEP@
EIR>>
<ET
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~ FrontISTR analysis STEP1
FistrModel.msh ERREIRSEEDS (BN TIEEITEA)
BRI DIELE TYPE| STATIC ~ | DTIME
Y HRIE CONVERG 1e-6 : o -
YIHAME (YDERRRE) SUBSTEPS 5 — _ Da&{F: 8.50,
» BREH SiLC =

MAXITER 1606
MAXCONTITER 10 stepI M EtRIGRFEFTES (FEE

» EREH STEPT
b EERELF STEP2
v 5w TR

i stepBfth 9 2BHREH
C MstepE TOEFRFLF HETHEREN
i CLOAD, load,STEP@ BOUNDARY , fix, STEP@
— CLOAD, load, STEP1
b solver EiR>
post «<RY
<STEP2>
~ FrontISTR analysis STEP2
FistrModel.msh BERNEESE@ES (MR TEEITEA)
BRI O)IEE TYPE STATIC ~ | DTIME
Y HRIRE CONVERG Te-6 - o -
FERE (EEE) SUBSTEPS & — I AT 8.50,1 -
r EREG g

MAXITER 1000
MAXCONTITER 18 stepIDEI BB RIFFEE (FEE

» EFRRMF STEPT
» IBRELF STEP2

v 7w TERIR
it stepfFiT 9 EREG

crihd C DstepFE TOHEHARNF HETIEARNT
CLOAD, load, STEP@ BOUNDARY , fix,STEP@
CLOAD, Load, STEP1 CLOAD, Load, STEP2
EREZE(L
b solver &iR>>

post <ET

P EDERETER step DEEFTRAIBECLD, HBEERTINEL. & setp BICIRE(CEHENEA TV

3-16-3. RAODEHCDODWVT

BAREREL CLBEIRICE. RAMELCTUS, BIRTIL—TEEBEL T, EZDTIL—TFORA (&
) Z2EHUL T, HASTESIENTES,
CNERRIBEHDIOIVTHEERLTUD, COERGER. UTICLD,

1) FrontISTR E£fT
LTI BHEIC, TEIR/KRS : REACTION] REPNIBHE U TERESNTUVDIHHERT D,
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2)

3)

HEE

¥ FrontISTR analysis HNRBDHE
FistrModel.msh output
BEAR ) B HNme: BFET3HNEE
> EEME = 1 JLEMEE : SHELL _LAYER 25457 - DISPLACEMENT
SBE () =/ T JUFRE: SHELL _SURFACE s isesFi): INISES
> RSN BRI :ACC | #1555 77: REACTION
v 25w TR REFENQM: BEAM_NQM BfisRFG 70 : NSTRESS
STEPD BORUFH:ISTRAIN #EMNisesfiI: EMISES
e 155 REBE T T3 PL_ISTRAIN BFEE 77 ESTRESS
rsclbar W43 R : ISTRESS B
Efsolver Eim U - NSTRAIN BT
Hh R ETrFd: TH_NSTRAIN
post EFEUFHESTRAIN

EFEMUT I TH_ESTRAIN

R VEL

I, BROEEL MFEREENT] TRERITI D, FrontISTRO/N—I 3 V(C KD T, Sz
B TR, RAOMELUSSHEINLEVS, BT CAHETEIETIL. £E4TE
EEFEE UTCEESIE S, (FrontISTR ver5 LI, BEMRFACEEL RAONESETE
Do )

ImARECE
EasyISTR BIE TEBO [imKiEE | K5 ¥ TwARERBET B,

IVYERAND (RAOEH)

WA LECIOVYREMTDLSICANIT B,

COBlF. BIRTIL— Tfix] (CRETBIRND (§H) EEHT BHICED,

EasyISTR ver3.0 LIBEMS [getReactionForce.py] (Cld. path A& > TULVELID TEITIE.
RIBZH [$binAppl &E{IMUL TEITI B,

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

300.00000000005195]

HERRE. RAOOEANARRS kILELTEAINTSD. CORBHNS. IABEICKAM
M300N] HEE U TUVWBDREHNERTE S,

B EDKRLEITFET, BRTI—TEEBEL T, RAERDHBEZEMNTES,

KEBRA YD 2ER (BIFEXA Y2 1 0OM3ME)

100 FEZEU EOXA YT 1&{ERT DIBES. Salome EOAX VIV EFEOT, XvIaEEHRLEBRE. Xwv
JAERICZRERRE (159ME) - TLE S,

DA, HHRAREDHVX v ahS, XvIa1EMHN/ERUVEBEIETC. KIREX YT 1% ERETIE
BTE3,

Xw 1=l I IMOMEDTTER. RAENDERICPEAMKEENL. COMREEO>THUVWEREF
DHITTEEWMOTULD, COR. COBRFEI1EITOE, BERBNBFBICIBEX D, T5ICTSE. 6418(C
BREMBEZI TV, COITETIE. 100 BEZOX Y Y AEREEE. 1 DUNTERTE 3,
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3-16-4-1. XwaflipbEE

XwZ aliMbDzshlc, TfineSeparateMesh.pyl XD FRZEERLTULBNDT. CNEETIBIET
TRIETE D, RTAEIE. UTFICLD,

EasyISTR ver3.0 LN\ S [fineSeparateMesh.py| (C path BB > TULVELD T, EfTICHUE> T, TS
Z¥ [$binAppl ZEIIIL TEITI B,

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

FEEAITIE. Xw2aT»-Jb IFistrModel.msh] % numlevel 1] THA9MET B,

numlevel:1 (&, FREEI=%Z 1 E/ER L CTH5MET o numlevel:2 DIHBE(E. 2 EFREEIREEBINT 5D T,
BRI 64 B(IBX D,

CHDROUTHE, MHEE, ANEE. AEEDO 1R 2RBRICHGLTVD, Y TILPE—-LER(ICFE,. X
5L TULEL,

3-16-4-2. XwZ alisMbaHl

XwZaTJ71)L plate.unv] EFEOT. XvIa1iMEEITO>OTHD,
EasyISTR EC. plate.unv 771 ILEX W 1EBL T, FrontISTRADX w1771
lFistrModel.msh] Z/ER T Bo
C (D&, EasyISTR £ @RS RIVED ') wI LT, EasyISTRDImRZEEEL. MTFTZEAHNLTI
BN T Bo

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

COBRMUATICE D, TEIOHEMET. BRBMNBMEBICER. X vV a1l <LoTUS,

WHDOA YD1 5316 ( numlevel:1)

numlevel:2 CHIMEZEITS ELTICHE D,
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6% (numlevel:2 )

BEDKSIC, BRICHRER>ZA YT IEMA LIRWIBEICIE, COITEEMSIET. BHICHMN<
TEBL. KREX Y Y 1 NERETIERTE 3,

3-16-5. BEOERI 1 THRETSIETIICOUVT

EasyISTR TI&. 17 DERgroup T1 7 DERtype ELTETIVEBRI SEERAL LTUVSH, TV
FARIC LD TlE. UTORIC, AEABERPICHBINCEAARERNSINZIBENH B,

CNiBE(E. Salome > T, AARBERTXA VI IEERLEIDE LM, BOMICAEARERMNHFE
EMoTARREICTL D,

WER(E. CORED Uy T 7 1ILE XY D aZRTETEN >, REF. unv2fistr.py ZFE> T, fistr
ERCEB/TES,

BA. FrontISTR (EasyISTR) Tl&. solidEXRE& LT, MEIKR, HEIK (prism) . ANEHEUMNMRIEOVD
T, CNSHREELTUVBDETIVLE, BABELEK XYY 1BRBRTE, B TE5, LML, ESZVvRORA
ARERREVD T, HEIAE SNEEOBREIRZ V. (BRgroup E9(F T, MEEARDHNDES group.
NEEDHNDERE group EINIE, KX B, )

BT AR LIZET IV EM> T, RBRICSHEULBRICE S,
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— 1.2e-06
— le-6

l 5e-7

— 0.0e+00 =

@
o
2l
5=
=
[&)]
o]
=
=
P
(2 F)
=
L
O
=
0

E

81



EasyISTRS#B/EV - 277JU  (easyistr-3.23.201113)

4. [GHEA
HIIE CRUM BRI DB/ ER DR ee T TlE. ZNLUADEBHICDOVT. ZORIESEESIAT 3,

4-1. BN

AT EasyISTR TS 3HHIC DV TED LT3,
workFolder (&, TCAE-fistr/Case/ringContact| Z/ER L TEMTT B,

4-1-1. EFTILER

EFIE. UTOEREEZ XD, salome TUTOFIRTKX v T a&ERL TUL B,

cone

:

150

100

ring
Xwag—osX
2K : netgen-1D-2D-3D
20mm

BEARER ¢ local length

‘liﬂﬁ;hf=irl 5mm

AVAVAvnd

A W W
(e L 7
A T
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Aw2 10T =T AT TR,

ring {8l cone {8l

_ topN ( nodeGroup )
ringContact ( nodeGroup ) topF ( faceGroup )
J:Etl’iﬁ) - M

C DX wZa% ringCone.unv & LT, workFolder F(CIRTE,
(S, fix EEZE L T, cone D LEZEZR S EDEMMEENTE cone EEICENEMNTFTDENHERD 2
BEOEBRE{T>THD,

4-1-2. EAIHROEMERNT
4-1-2-1. XwIa%ia

TRIMR, Xw2aZBL T, 1/1000 (C scale BERUBERICED, FRD group MTFEDERICT VU VT
INTUL DA, paraView TZOFAR. UBHHERTET S,

AwIaRE

modelSize(xyz): 0.2 0.10982263 0.2 EGRP  (elementGroup )
1. ring

nodes 2032 2. cone

elements type:341 3149

elements type:341 3896 SGRP ( faceGroup )
1. otherS

EGRP ring 3149 2. topF

EGRP cone 3B96 3. contactSlope

SGRP otherS 1698

SGRP topF 175 NGRP ( nodeGroup )

SGRP contactSlope 1177 1. fix

NGRP fix 94 2. ringContact

NGRP ringContact 537 3. topN

NGRP topN 104 4. side

NGRP side 187
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4-1-2-2. BEROEE
TROKRIC, [IHSTEERET] &&RU.

@ - 0 EasyISTR: ringContact
EasyISTR for FrontISTR
BERESE
¥ FrontISTR analysis

MBEIRIVEDIYOLT,

HET Do

(ver 2.14-151022)

BT OERENRE

FistrModel.msh RiTOES
BRITOER : ISR EP AT =
3 2]
i g AENT 7L
> JRRE AN:FistrModel.msh
FEEL AM:FistrModel.cnt
25w TR HN:FistrModel.res
¥ solver
BE
post |
4-1-2-3. PRIEEDRE

ring & cone [(C& 4 Aluminum & Steel EEXET D, TREHR,

@ - O EasyISTR: ringContact

BEEE
¥ FrontISTR analysis
FistrModel.msh
FRITOES
v HEE
cone
> ERET
FFREEL
> 25w TR
B solver

post

BB (OERLR
v HEIE
ring
> RS
FSZE1L
> 27w TR
* solver

post

EasyISTR for FrontISTR

MR EDEE
elGroups:ring

b2 B | Aluminum

(ver 2.14-151022)

HRIMEEDEE

2| |HEsEREC |

M atE
HEETIL
Bt/ 51T
b (=1l

BRE

S

elGroup®: cone

HEA: ISteel

IELASTIE

= | #8¢F (plastic)data

t| | mm0sERaC

HEYEE
HEEFIL
BERSES/ 51T
Al

IELASTIE

- | #3¢f (plastic)data
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4-1-2-4,

BREZMI. ring EEOD fix £EEFE L. cone LE topN % 2mm (-0.002) F(F3,

TRORICERET Bo

@ - 0 EasyISTR: test

BERE
¥ FrontISTR analysis
FistrModel.msh
FRiTOER
> HAEIME
v HRAZM
¥ BOUNDARY (i)
[t
topN
CLOAD (f=iEE)

@ - O EasyISTR: test

BREGORE

EasyISTR for FrontISTR (ver 2.25-171888)

group: fix
U
& x (0.0

&y 0.0
&z (0.0

BOUNDARY (Him - ZEAIOH) DIBE

B2

EasyISTR for FrontISTR (ver 2.25-1710@8)

BERE
¥ FrontISTR analysis
FistrModel.msh group#: toph
R OBS N
> MR & [o.0
v BREM &y 0.0
¥ BOUNDARY (Z{i) &z | -0.002
fix
CLOAD (&)
4-1-2-5. EMORE

CC T, BMOZEETT
EasyISTR MEXEIEE Tree £ MBFREM ] > [CONTACT (&) | &FRIRT D,
COEELET., AlgoritmEZRERT D, SHERE(L.

[SLAGRANGE (Lagrange &%) | & TALAGRANGE (#LE% Laglanges®) 1 MUBIRTE 3 M\
lLagrange {E#UE ] &R LT,

Algorithm (&,

C C Tl

C D&,
(THER, )

MBM>>] RAVEDU YO L.,

S, CONBNERETED

BOUNDARY (ffim - ZEAI9H) OEE

B[]
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¥ FrontISTR analysis
FistrModel.msh

BEEE

cont

¥ CONTACT (3%Ef) i

FLOAD (EHARIE)
VELOCITY (3#EE)
ACCELERATION (h0j
INITIAL (#DERIEE

HRAFFOEE
actDESH
ontact®Algorithmé EF5E

BiTOER £
b AREMEE Algorithm -
v RS Algorithm | SLAGRANGE (Lagrange3REGE) 2
> BOUNDARY (ZE{i1)
CLOAD (FIZ2) EY ScontactPair®
DLOAD (FEH) cPo
VLOAD (ki)
GRAV (EH) \
CENT (RDGT) MHEm >> | R V%E
TEMPERATURE (3BF contact EH%E B> DYwOTBEEBEBMEIND
Mgn>>] #5 Tieh.
Fe<hllfif] F59 > THIR | <<HlIER |

FIXTEMP (BEEE

CFLUX (SECh#FiH

» BOUNDARY (ZEfii)
CLOAD (feTZE)
DLOAD (FEF)
VLOAD ({4887)
GRAV (ZE7)

CENT (= 7D)
TEMPERATURE (:RRE
SPRING (/ixEZE

=)
VELOCITY (iREE)
ACCELERATION (hO3

COD#., REIEH Tree £ ICPO] ZEIRL T, BEMONBTERET . (TRER)
contactPair MEXE (.
slave : nodeGroup (&)
master : faceGroup ()
THH, REEDEMETERT Do
REE [|/EI RNIVEDODY YO LT, NRZEHEESIE S,
BERE CONTACT (EER) DT
Tree
~ FrontISTR analysis contactPair5 :CP@
FistrModel.msh contactType
2R ()i AE © 5-@ E8 (slave-master)
b IR i
YIEAfE (#DERIEEE) contactPairDERE /nOde_Group (OLV '\E\Pb\b
- EEEs | ot < - [ ringContact | %&3&iR

master contactSlope ¢4— = faceGroup DY R |\|:F|7j\5
[ contactSlope | %R

contact D RF
INTERACTION FSLID (FBET~RD) v
NTOL 1.@e-5 T L & 0ME
TTOL 1.@e-3 EEAmL Z0\ME
fooef 0.1 - —— EmEs ERRE0.1EATN
factor 1.0e5 EROARTILT + Ak

HE

86



EasyISTRS#B/EV - 277JU  (easyistr-3.23.201113)

4-1-2-6. TV TREFDORE
ISR DIZS. X TV TEINREICES, (REBATE. REARE, )

REHEE. REBEH Tree £ T X5 w FHEMNT] ZRIRUL. [STEP] &3&IR. NHBEIR>> | RAIVED U W
DLUT. REYT S group BllC TSTEP] =&Y B,

COE TREIRIVEDIUVDOLT, REEREIE S, BEIBE. REEHE TreeN(C [STEP M
EBMETNh3,

BTERE 3 —
¥ FrontISTR analysis AT W IR (step) DER
FistrModel.msh STEP
T OER BET Sstepd

b R alEed
> {EEE

F solver

post

Steph—:‘ﬁyg
MEns> ] f9 v TiEM.

Fe<HIB: | 9 2 THIR. <<HlIRk

CCETT, RTYVTRNERET DRDERNTE L EICES,

RiC, X7y TETONBERET 3o
REIRE Tree A [STEPO ZEIRT B, TEIN [STEPO] FIREBRDODHNAI(ICL S,
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L <BEEis 27U IREORE
~ FrontISTR analysis STEP®
FistrModel.msh BEEBRESEES (BBRATIEEIFTEA)
BRI i SE TYPEl STATIC ~ | DTIME ETIME minDT maxDT
b AR CONVERG 1e-6 L = )
¥HAE (#J'JE}]EPE) SUBSTEPS 1 ;i 8,1 )
3 e
> BREH MAXITER 1600
v 27w TR e
MAXCONTITER 10 = 1
FFRSEE L
i stepf#th 9 S1IEHHRMG
. C QMstepE TOEREMF HETSEREN
ik BOUNDARY, ix, STEP@
BOUNDARY , topN, STEP@
CONTACT,CP@8,STEP@ |iR>>
<R
HE

FRICH LT, TRIORIIEIELTULS, {EIEE MBEI RIVEI IV I LT, RBERET 3,
7Y TR DIBARME. CC TR EHEERICREET SRUHEREIRT D,
SubStepZ 5] [CERELTULBA. 5PDEIL TEHEL TULKEILE S,

SFEER _ = "
Tree <§§'ET§> Ay jﬁ*ﬁ(f)éﬂﬁ
~ FrontISTR analysis STEP@
S HEBEEAEES (BRAFTEHERTEA)
BRI S TYPE STATIC ~ | DTIME ETIME
» HREEE CONVERG Te-6 o
YIHR{a (¥HEARRE) SUBSTEPE & o
ikl MAXITER 1000 B
v 27w TR
il |
RRAZ{L
stepffth ¥ SIEREG
b solver
- C MstepE TOEBRRMF z B
P BOUNDARY , fix,STEP@
BOUNDARY , topN, STEP@
CONTACT, CP@,STEPE
Bt
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4-1-2-7. EtEBIA. BROMERE

SHERIAT B BRICU T ORRICIRAE solver & TMUMPS | (CEE T D, (FrontISTR-4 Tld., (6] TEUER
LTUWRAR, FrontISTR-5 Tld, IRRLELDT MMUMPS ) (CZEE, )

Tree RS WRfzsolverDEEE
~ FrontISTR analysis @ zsolver
FistrModel.msh METHD v BB
B DEE PRECOND 1 SR
’ fgﬁﬁlﬁm = NIER 20000 REEH
7 (YIHRRRE ) .
y BREN RESID 1.00800e-06 fI5tngE
» 25w TERR e
FERZAL
~ solver
Hh
post

SHEREIAIE. RETEHE Tree £D Msolver] Z#IRL. [FrontISTREfTI RS VEDH U WO LT, SHERAIS
[CREESN

BERE =
¥ FrontISTR analysis salver (IR
FistrModel.msh WHERDEE
RITOER [ WHEETS cpull:|1
> HEE Awra4yE|
> R
EES £T (V5. WIIMEBLL)
v 27w TR

- | iterationlogt] [ timelogi EERHENIFEN

@ restart®Dflil: ] EPsteph SBT3
pos KTITP I |fistrl

T
BE

FrontISTREETT

(=
[sleptﬁiﬂ:&m ]

(plotStepMonitor)

StERAE. [stepINRFTRI RIVED U WO LT, plotStepMonitor ZBENIT D&, UTDI S IMREK
TN, EXTVITOHERINZERT S ITRTRIND, I, RADmises [GIRRIZINTH D, &
& step THI5.7e9Pa LR TET B, SOMIFZA. SHABEBEMNAEVDT, SHENMET LE. IS5 IMKRT
TNBINBM. step BHRZ L. SHERBANDDIERE. STEOBBEHR(C, I ITIRTMAEHRIN.
BN step DIFERNDERTE B,
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0.0015 T 6x10°
Ux max =———
Uy max s
U
Ui —~ | 550108
0.001 a8
1 sx109
0.0005 1 4.5x10°
4 a
= 0 a0t
w wn
= u
w
] { 35x10% 7
3 3
a Rl
i -0.0005 E
o 1 3x10°
-0.001 1 2.5x10°
4 2x10°
-0.0015
1 1.5x10°
-0.002 ; ) : 2 : ; g 1x10°
1 1.5 2 25 3 35 4 45 5
step

STEIR TR, RTEIEB Tree AM lpost| Z#IRL. leGrpiBill RAVEOVUWOLT, ERI71IUIC
ZER group (cone £ ring) ZEMUTHL, ZNE. [ParaViewiLdh] RIVED VWO LT, BREMHE
#I 3,

paraView t2En#&. &R T 7 1J)UIE. [convFistrModel.res.0...vtk] (C7£B,

Ty HEFTC TSUBSTEP : 51 &ERE L. HITHC MBEREIEE : 1] £ERELTLD A, BRI 71
(F. 57 FELTUL D, paraVien ZEEENT D E. CND T 7 TIVERIHAATIRETIRENT SN T, ELEE
Fapplyl RO VEDVU YO UL TETIVERSISE, [llast Framel RAVEDO VWO LT, REDFBERFE
TEDOTH<,

@ — 0 ParaView 4.8.1 64-bit
File Edit WView Sources Filters Tools Macros Help Last Frame /—_RQ\J

PP BEO»AF ?EK KAD> DD e o
N & & [@soidcolor  [-]f [+] [surface B KR st » ,,
EO00BPOEL®0 ey«

Pipeline Browser Layout #1 X

I
[ builtin:

@ convFistrModel.res.0.*

Properties Information

Apply ZRQ >/ Properties
[ = Apply "I 2 Reset “ W Delete “ ? l

[Sear:?‘... ]

COEE. REEREARICU TRRERRI 5. TRAERLUKERICES,
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mises [i5/J mises hx/J

fEE file (CEFK group (cone, ring) ZEBMI D E(CKDT. ERDERIC ring DFH. cone DHDRRZE
THEHBIENTE S,
BRAmises IGHDIEIE. plotStepMonitor IS IRMRINBE(FERUETH S EHRERTE S,

4-1-3. GIEMROEMFR : SUEREM

ZUHEDHEE. ETOEREMEINTLS4H. BIRBENRERT T, RECBIFTE 5,

LAWL. RIERROEBEIE. BUMERINTHESF, BHEABENREEL. INRABELUEO>TLE D, C
DLIEHE. FULAREBIML T, RHABEIERB < HENRS D,

FIEERUCETIVEMED T, cone LEID I FMAICHREENTI@EFEE X TH D

ring M7, ring[ €@ (fix) ZEEL TULSDT. MHEBENIFEE ULV, cone (F. REDOHDEFRED

e, ZOFTFETE. BEBIARELTLE D,
C DWRIFLIBE. cone DANEIFREE (side) (CEEVV/INRZEBINY 3E CHIABEIEH<SENTE 3,

4-1-3-1. BRFGEDOHEE
HIEE L ER(C, R INIERUVA, UTORRICHET 3,

nodeGroup &  EBfiI HRAR
fix ring EE XYZ SEHR (ERE)
side cone A E CEAVASSEYI
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topN cone ENHEEZEHRTE
ring EE (fix) (CEAHR (BE) EHRET D

. anti’;fi?awsis BOUNDARY (fi% - ZATHIH) DERE
FistrModel.msh group: fix
B OB B ElEA
b ENIME & x 0.0
v EREH &y 0.0
¥ BOUNDARY (Z5fif) Bz 0.0 : :
fix : ETHR (BEFE)
CLOAD (f5EE) mE .
DLOAD (EEH) ———

cone AMAIMEME (side) ([CFFUVVINRZEEBMT D, [FREHIE. TREIFFL)Aluminum DYV T KM 70.0e9 DA,
leb& L. CNEKABICKELRZ. (PUYIRDEENIBENT TS E, INKRLE LS, )

EREI'EE : JIRERE (SPRING) MEEE
VLOAD ({%HE7)
nodeGroup#:side
GRAV (E7) s ~
CENT GEG) . £ BAME(C 1e6 &EERE
TEMPERATURE (B '
v SPRING (/iREF) &y [les
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b CONTACT (iE#g)
FLOAD (FEHREE) BE |
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fAE(L. topN (CEEt -3.0e6 NDENHRELERNTBHEICT B,

B , CLOAD (EPfEE) MEE
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FRYT DR w7 3EPEEOER
> EEE O MRYSzDOEE (AJMEEZOFFMRICEY )
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{EZ folderPI D ERHT
HEIER 25w RO
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VLOAD ({A872) EERERIEES (BRFTREITLA)
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b SPRING (/iREE SUBSIEES 5
b CONTACT (Es84) MAXITER 16808
FLOAD (/BERTRIEE) MAXCONTITER 10 PN S E RS EM (=FS
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stepBEti T SEARMF
Z DstepE TOERRM HETIHEREM
BOUNDARY, fix, STEP@
SFLUX CLOAD, topN, STEP@
DFLUX EiR>> CONTACT,CP@,STEP@
SFILM (#H = SPRING, side, STEP@
<RT
SRADIATE (¥&%1)
v 27w TR
RREZL
b solver
post B

4-1-3-3. EtEBEMA. EROEESE

B, BTEEE Tree D lsolver] &ERL. [FrontISTRETI RIVEHIUVH LT, &8I E 3,
StERAE. [setpIKRER I RO VED U WO LT, plotStepMonitor ZFREENL . &= step WREHSRL
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BT
M

movingFace ¢
ROMXBETRSIR Master
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group & X5

outer FX EIE2E]

inner B & EEI

MST outer iz] BEfbE (master {8l)
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fix Z0)= EES

SLV_inner Hfim BERRE (slave fAl)

outerFixZ Zi)=1 L BAOEER (RAIERISTIHRD edge BB)
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(CEHa%, B=R% 1/1000 (CEEL TH<,
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fEOOBERAE. TIERAEERET] & U, #RHE. mE&EE € MAluminum] &L TUL S,

FistrModel.msh BT 0D AR
B : |
> ARIEE '
& AERTPTIL
BAR AN:FistrModel.msh
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* solver -
post BiE
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e m e e

FistrModel.msh

HEEDRRE
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s | |teEoRE | MHOBERC
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55_data

: | miEORE | | HMEBERE<
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= | Btf(plastic)data
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e
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v HRE M | Aluminum
inner RIS
MREFL | ELASTIC
> RARM BREM/ 51T
P 5w TR B
FFREEE
BREZMEE., [fix] ZEEL.

BEZEREET BHREICL TS,

v HBAZE
¥ BOUNDARY (ZEfi)

movingFace
CLOAD (FSEE)
DLOAD (EE7D)

v HASEH
v BOUNDARY (ZEfi)
fix
CLOAD (f=EE)
DLOAD (EEZD)
¥ BOUNDARY (ZEfif)
fix
movingFace
outerFixZ

CLOAD (E5EE)
niAan (FETY

BRERDERE(F.

T T

CENT (FED)

TEMPERATURE (BE

SPRING (/IREFE)
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FLOAD (FEHREE)
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&y 0.0 |
&: 0.0 |
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contactDEH
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IBE. SEOBEEITTEEL, )

Fle. BERREII.

SEEE
Tree

R S S

VLOAD (&887D)

GRAV (E72)

CENT (=LD)

TEMPERATURE (@R

SPRING (/iRESR
~ CONTACT (E=8R)

cra

FLOAD (/EIEATRIEE)

VELOCITY (GERE)

ACCELERATION (hnsi
FIXTEMP (CREEE
CFLUX (&rh )
SFLUX (EEFE)

DFLUX (PIERFEEL)
SFILM (BMEiE=E)
SRADIATE (¥S&1)

27w TEERIEITROL SIS,

INR U< L35, 0. 1mBERTCEHEL TV,

HEEB
Tree
~* FrontISTR analysis
FistrModel.msh
ERITOES
» RYE
FEAME (FMERRE)
» BREN
v 27w TR
FRZE(L
b solver

post

4-1-4-3. EFEBIS

1.1 =sRELTZ,

CONTACT (E2RR) DERE

contactPair3g:(P@

contactType
© 5-E & (slave-master)
H-E =
contactPairMEEE
slave SLV_inner -
master| MST_outer v
contactDFEMF
INTERACTION FSLID (BRI ~RD) ¥
NTOL 1.0e-5 ERAEL ELME
TTOL| 1.0e-3 EiRamE L =F0ME
feoef 8.1 EERIRE
factor 1.0e5 BERO AT LT + Bt
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27w TRRRDOEE

STEP@

BEREESEES (BRI TEIEIEEA)
TYPE STATIC ~ ETIME
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SUBSTEPS 200
MAXITER 1000
MAXCONTITER 18

stepfEiT 9 SIEHRRG

HET BERFRN
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CONTACT,CPB,STEP®

C DstepF TOHERFRM
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<
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RAEEREIE

| UXER U 7L VB : cutBack 1%
| (BS%E0.5ELTHHE)
o REEH R (MAXITER TERE)

| ---mmmmm BREREE A L& VME

| BREER (max R, sum k1B, BEMREOVLWTFNHNEREEZEBZSD)
|

|- BERSIEI L & OME
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max, sum, EMOREHHNTEMEB=RZz (BIEW) KEH,
EffisubStep#lE THREMEL 7285, Z(LZ|(CIG U TRABE LY (8m) 935,
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4-1-5. ZSWOEMEBHFET DIBES OEMENR

EMEEIT AT D155, nodeGroup & LU TER LI slave BINEMERE, BUEHRI BBICERLIE
nodeGroup M, BEELU TEEREINTUZHE (TRER) . EMERPICIS—HAREITIHENRH D,

fix & slave MRXET B edge T.
ZR D group DEIRMNEEERIN
TL3HBE. BMERPCIS—N
HEIBHENH B,

slave

fix

slave IEZMER(L. STEBRETHRABEIL T, AE/NS Y XERDERSHENEATULCR, CDHiR
M. boundary TEHMIRINTLE S & SHHEREATITHELVWEICELODTLE S,

C ML, master DML, MEMART D slave DEIRNEEERINTERRICIS—HREELTLE
S, BICEZHMOBMRTINFEEIDLSHETILCTIE. IS—MEELPITUVOTEIENRNECL D,

Frz. BIBUEHREEEERINEZER T, KICEBINIZ nodeGroup MEM T, BTEHINRAINE
EESE. B3I N3, (FrontISTROI—YVYZa17ILER, )

nodeGrpou B CHIRMEBEEERINTULUIX SOE(E. BFLBMET LUV, nodeGroup NDEHERZ CAD ZFED
TEEIDHEAEE. BE edge BBTHRMEEL TERINTLE S,

CNERB(TBABICIE, edge BI/NSTHEBDEITO T, FADEMN edge EHB LLVWREIEXE T SH\
BRI SHIm% nodeGroup N\ SHIRRT 3BNMREICE D,

%D nodeGroup PEZHMDEMRTEERT dBS(E. FHITEFRENUE(ICHE DT B,
CC T, ZHOEMRTER DETIVOERET> T, EEFHRDFRVAICDVTHERY 3,

iz, EfE. master EHC slave DERMEMU. BIR (slave R) OEEBEZESELTULD, CDA. Efit
HCESL 5% master, slave ET3MNE. UTOEXBETRET Do

master H:HBEMNLL . Bl K BDEAMNDILOEL,

slave =i: slave fll0D node NMEMZEEHE T DN T, EMICKDIEMMKE L
master & slave ZER D CHRELUIRIEA. BMHIETETELVERHDINDTEE.

4-1-5-1. EFILER

LMOIRERNIVSTREITDIETIVEE R D, NILERIE, BREEEVORELDERODICEEL. RILIC
EAMFEETIRECLTUD, (FHHKETRILEBRICRVAATUVSIREE, )
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HIL =
BEfZ : 020mm
&l : $8x19.5mm

TR
100 X 40 X £10mm
7R 1 010mm

BMART7(E. UTOKRICICERT D, NIV ETERE., &% slave & LT, AL~ EEMT SHkEI%E master
ELTULD, IRAITEEMMI DSNDT, &AL master, slave ELTEERT D,

master( 7NS15 )

CDsolid EFTILTUTORRICA Y 2 &/EK L. [platesBolt_org.unv] ELTHRELTLD, CDT 7
T JUI&E. EasyISTRMD-r > X ~—Jbdirectory M lunvFiles| folder AICRZFEL TH D,

XwZadgroupblE. UTOERICFTTOTLS,

group & X453 wE

bolt volume A

plateD volume THRINR

platel volume LRINR

MST_plateDbolt face TERIROTE (R ~EEER ) S -
SLV_boltPlateD node IV TEREEE (TRINR & ) BT
MST_plateUbolt face FRIMROEE (R ~ERER C BEh) o
SLV_boltPlatel node RLLEEE (LR EEN
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MST_plateDhole face TRIBRONES (RILEhEBEfR) <«
MST_plateUhole face LRMRONEE (RNIV B ER) <« BKRY
SLV_boltSide node MNIU 8, SRREE

MST_plateDplatel face FRIROTE (TFRINRE OEARER) S
SLV_plateUplateD node TRINRO EE (_EfRIMR & OBEARER) ::3: T
boltTop node RIVNELEE (BUVIRERET DMHE)

fixPlateD node TRIROIRE (EEHR)

pullPlatel node HRRORE (ZESTE3HE)

COBWRETSICHIEDT, RILEOHRAEODT, RILECBEVWIREREIT DIRERH D, CNDAIC
RV EE (boltTop) D group{bZETTL), CCICTUVNARERET B,

4-1-5-2. Xwa1ZfaE EEHROHIRR

XwIaRiaF, BEED. [platesBolt_org.unv] ZIEEL T, XvI1BMIT S, TiEE BXE
1/1000 (CERXE L T, B%E m(CEBT B,

HERE
¥ FrontISTR analysis Aw %k _
FistrModel.msh B Anied CRsTr Eaa R
WA B ) abaqus2fistr |platesBolt_org.unv 2. .. J 7 A ILER
PEEE e
r=ILEB
> BREM &
25 v TEY &% [0.001 | | m=zE
RERAIE (-

XwaBBUIEX WD a(C(E. nodeGroup BEA° nodeGroup & master I CHImMEE U TERINTLDD
T, EEHRZHIRT BMNENRDL D, COHIBRDIZS. RUBE LD ITNGRP DIEIE] RIVEDIYIL
CEENRZHIRT 5. (TREZR)

BRAERE
¥ FrontISTR analysis AwaEE .
FistrModel.msh @ unv2fistr T St
e —— ) abagus2fistr |PlatesBolt_org.unv 2. .. 27 TILER
FARAHEE . .
JLEEEE
> HREM BA=RE
25w TR == 1.0 BEES
I 0
AwiiaHE
B solver
post modelSize(xyz): 0.12 0.04 9.8395 meshBedtid
nodes 3114 NGRPOMEIE
elements type:341 1384 O TR

elements type:341 4781
elements type:341 4549

DNTOEEMENSOT. CHOEHELT. EEMRZHIRY 5. SENZEE(E. edge BICHRMEEL T
LWBNDT, EEL TLIS nodeGroup MSLV_boltPlateD] [SLV_boltPlateU) [SLV_boltSide]
[SLV_plateUpalteD] [pullPlatel] MEFRINTULSD, (ELL TULLL) nodeGroup (&, RRINEL)
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® 0 EESSOMB

fisGroupTHELE
GroupfIDHEFRLE T, EREEBINHREELET 3.

fimGroupE T O EREMREIELE
& | EEEROMmREENGRPO\SHIRT S (EdgeMEimEHIRR)

5LV _boltPlateD

node MELL TL) 1
3 nodeGroup % EEOROHR

6 nodeGroupPIDEEMREHIERL ELE.

SLV_boltPlateD: 12 /68 Al
SLV boltPlatel: 12 /54 HIE:
SLV_boltSide: 24 /127 BlIEk
SLV_plateUplateD: 24 /397 HIE:
fixPlateD: 24 /48 HIE:
pullPlatel: 24 /48 BlER

fimGroup & EGroupfNEEM M EIEE
B =8l TUSHEAEBSGroph SHIBT S k(o)

Fy I 0K

SoniEa. E8L TLSHEIR (edge HF) &H group NSHIBRL. B D. nodeGroup &HE group A TELBL
TULIHIREHIBRT D, CDB. COREET., T0Kl RIVEDUYDTD, ChlcLD, EEHRETH
HIBRE Do (nodeGroup M edge MEIRMEBIFREND DT, edge BBICEHED & U eFE & EMf(C/ED, )

ERHRHIFRAIERD node ZEHR I 5. LITOERIC node HHAZRIEL TULB,

HIBRA HIBR1E
Aw AT AwI AT
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_plateDplatell 778
SGRP MST_plateDbolt 736 SGRP MST_plateDbolt 736
SGRP MST_plateDhole 94 SGRP MST_plateDhole 94
SGRP MST_platelbolt 754 SGRP MST_plateUbolt 754

SGRP MST_platelhole 98
NGRP pullPlatel 48

NGRP boltTop 28

NGRP fixPlateD 48

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

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

NGRP boltTop 28

NGRP fixPlateD 24

igl. nodeGroup (CRAL T, LEHXETIE. EEL CL\BHImZEM group HSHIBRT BRENA. EEL TL
&P (edge ZB) DOEIRAT group N'SHIBRENTLE SN, EE5HD group (CZDEIREERIEETE
3. TOAEER. TF. TEEEFROHSEENGRP HSHIBRT S (Edge DEIREHIER) | DF T vHEH
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9, (TRIF. FTvIRYVIIOFTvIENLIIKRE)

& -0 EESSOMEB

fimGroupTHEIE
GroupfDERLET, EREEBINCHREELET S,

fimGroupRl T MEEN R EEE

[ EEEMOHREENGRPHSHIERT 3 (Edge DEImEHIER)
EimGroupOBSIREEREL .
BEEOBEMIOEENREHIRT 3.
MmDEE L TS merpup

EImBER SLV_boltPlateD fp—
SLV_boltPlatel
SLV_boltSide
SLV_plateUplateD
pullPlatel

TICEE

i s 1 e

firGroup & EHGroupfNEEH M EEE
(NEELTLSHREMmerouph SHIERT 5

Fril 0K

THFEIARRY I IARICEWICELRL TL'S nodeGroup BHMETIRIND,

CDIRRE(L, RRINTL)S nodeGroup ZIREH(CHER L. BFRIOMRZHIFRL TL<, D&, EEEIR
Z5% U720\ nodeGroup &Y X+ EERBICHEENT BET. 2D group (F. EIRAHIBRSINEL (FBBFRID
nodeGroup MEIBRENSD) BICESD, #F(CU X HRDORED nodeGroup (3. ERFIRMHNTHIBRINBEIC
AN

Bl ED#RIC, ERERZEHIBRLZ <KV nodeGroup &Y X ~ EERICEEIL.. EERT= (edge BB) ZHIBRL T
EENIEV nodeGroup &Y X - TFERICBEIL T, UXMDIBREZEE IS ET. EURE(CTIEETE
Bo

4-1-5-3. EERHORE
BT ORI, BEMENOR. [SHRESET) Z8RI 3,

FistrModel.msh TS
BROES Y "
e AERNTPTIL

> AR AN:FistrModel.msh
25w TR AN :FistrModel.cnt
BSRAEE H:FistrModel.res
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MEHE. RV : Steel, ETHR : Aluminum EBET B,

et o ——

FistrModel.msh AR EDRE
- elGroup:bolt
L T MEE: | Steel : | | mrEoRER | | H08ERE<
HEYIEE
plateD MEEF I l._ELASTIE 3__ #Bt%(plastic)data
platel MRS/ 51T 55_dat
i Bt
25w TR
FistrModel.msh HENIEEDRE
N elGroup®:plated
v HRIME HMEE: ﬂluminum S | |AHEHEDEEES | | MH0BERIC
bolt HRYIHHE
HBEFIL | ELASTIC 3| #B#E(plastic)data
platel BREL/ 5T 55_data
¥ e ica B
27w TR
FistrModelLmsh | | (MEMREONE
N elGroupd:platel
v RS ¥ J.ﬂ.luminum S | |¥AREHEDEESE | | HEDBERI
bolt MEMEHE
plateDd MEEFIL _..ELASTIE :__ #Bft(plastic)data
RS/ 51T 55_dat
I B8
27w TR
BIRDAEE LT,

1) RILSCEHAREET IRE (RILERHBRELD 0.5miEL) OR. TF COBIRETD,
TRIROE (fixPlated) . EAIRODIHE (pullPlatel) ZEIET B,
B AR 7 &RV SEEE (SLV_boltPlateD, SLV_boltPlatel) & ETF#k (MST_plateDbolt.
MST_plateUbolt) DEfHERE. ETHRRI (SLV_plateUplateD, MST_plateDplatel) (CE&RE.
RIVEBHRESNTUEODT, RIVSEEEBR (boltTop) (CFFV/IRERET Do
Flz. RIVRESE. X, ZABEICEEMTIM, Y ARICIEERN UEVERICHET B,

2) B2XFYTFELT, LAWR (pullPlatel) Z& 2mm5| D>5R3.
BEMAR7E LT, RNIUE (SLV_boltSide) & ETFHRMIN (MST_plateDhole, MST_plateUhole) %&3ENN
93,

D2RFTYVFICHIITEET B,

FF. F1XTYvTELT, 1DOEREETD,
boundary & LT, boltTop MY AME%ZEHER L, fixPlateD & pullPlatel & XYZ IR T B,

PRSI E group4 :boltTop
FERE (FEREE) i [OlEn A
v IBREHF X i
~ BOUNDARY (ZEfi1) &y 0.0
z
fixPlateD
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[ %k =R il 2]
FEAME (FERRE)
v HREG
~ BOUNDARY (ZE{if)
boltTop
[ %k =R il 2]
FEAME (FERRE)
v HREG
~ BOUNDARY (ZE{i7)
boltTop
fixPlateD

group# : fixPlateD

i
[ FIK ]
By 6.0
Mz 6.0

group :pullPlatel

E: 0]
B« 6.0
By o0
Mz 6.0

[Bl#A
Rx

Rz

Bl
Rx

Rz

NIV BB MboltTop] (CEEVVANRERTET Do XYI B AMHE [e5] ZERE.

unnv =707

CENT (M)

TEMPERATURE (i2FE
~ SPRING (/iREZE

b CONTACT (H8R)

EInAn 7 EIRBETER

nodeGroup :boltTop
INREH
x | 1e5
y | 1e5
z | 1e5

BEMAR7E. UTO3IERERELTL D, BEREH M0.1] = [RELTUL S,

UNAY ==
CENT (GEn7D)
TEMPERATURE (iBFE
~ SPRING (/ixEE
boltTop
~ CONTACT (Esgd)
CPa
cP1
CP2
FLOAD (JEHATRIEE)
VELOCTTY ()
ACCELERATION (03
FIXTEMP (iREREE
CFLUX (ERE)
SFLUX (EZARE)
DFLUX (PIBBSEER)
SFILM (BYEE=E)
UNAY == T
CENT (= 1D)
TEMPERATURE (2R
~ SPRING (/ixE3E
boltTop
~ CONTACT (S58)
CPa
P
CP2
FLOAD (/HERTRIEE)
VELOCITY (GFEE)
ACCELERATION (Do
FIXTEMP (iBREET
CFLUX (SEPEvE)
SFLUX (EEVRER)
DFLUX (PIEREE)
SFILM (BYEE=E)

contactPair & :(P@

contactType
© =-[E e (slave-master)
E-F B
contactPairDEEE
slave SLV_boltPlateD -
master -HST_plateDbolt -
contactMFF
INTERACTION FSLID (BRI ~D) -
NTOL 17.@e-5 E\AELELME
TTOL 17.@e-3 ERAELE0ME
feoef 0.1 EEIRIRET
factor 1.8e5 BEROAT LT + Bl
contactPaird:(P1
contactType
© =-E e (slave-master)
H-f
contactPairDEEE
slave SLV_boltPlatel -
master -HST_plateUbolt -
contactDFF
INTERACTION FSLID (FHRITAD) hd
NTOL 1.@e-5 ERAELE0ME
TTOL 1.@e-3 EmRAaEL E0ME
feoef 0.1 EEIR{RET
factor| 1.0e5 FEROATILT -+ Bt

108



EasyISTRS #&{Ev =27

JU  (easyistr-3.23.201113)

unRv V=T
CENT (& D)
TEMPERATURE (iRfE
v SPRING (/iREZE
boltTop
~ CONTACT (#8m)
cpa
P
CP2
FLOAD (JEIHAfRIEE)
VELOCITY (iEEE)
ACCELERATION (D3
FIXTEMP ((REEE
CFLUX (SEPERER)
SFLUX (EEVREE)
DFLUX (PIERSEER)
SFILM (BMTE=R)

A7 v T, BITOERIC, STEPO & STEP1 &EERET Bo

FistrModel.msh
RITOER
> HAREE
> HFRE
» HFREMSF STEPT
STEP®
STEP1
FEEL

B solver

FE1XFTVITE. UFTRELTUVS, HT DD subStep (3.
MfixPlateD] [pullPlatel) ZEE (ZfiI [0.01 ) DFA. subStep EEHMELE L

C C COIBEBREMHE.

TE. B2E 10.01 OA. subStep ZEMERE L TEEHERNELLVD T,

* FrontISTR analysis
FistrModel.msh
FRiTDERE

r FRtEE
FEAME (FERE)
r EREG
r EREL STEP
v 7w TR
STEP1
LSS E
b solver
post

F2AT YT (STEP1) DIBARGERET D, B1 X T VI TRELUERRENSEE

contactPair$ : (P2

contactType
© =-E e (slave-master)
H-f
contactPairDEEE
slave SLV_plateUplateD -
master| M5T_plateDplatell -
contactDFF
INTERACTION FSLID (BRI A~AD) v
NTOL 1.@e-5 EEAE L E ME
TTOL 1.@e-3 EmRAEL E0ME
feoef 0.1 EEIR{RET
factor 1.0e5 EBROAT LT v Bt

(BLRATYTITHETBH)

STEP.

BET Sstepd
STEPD
STEP1
stepiEBRE B>
rems>J f£9 > TiEl.
FecHifR] R 2 THIk. | <<HURE |

TEITERELTUL S,

1EICERE LI,

STEPB
BHEREBLEED (EJEZ?*E'C'IJ{EZ ?itﬂu)

TYPE STATIC =

DTIME TIME minD

CONVERG Te-6
SUBSTEPS 1
MAXITER 1000
MAXCONTITER 10

stepffiT 9 SERRM

C Mstepd THEHRRA HET BEARRG

BOUNDARY , boltTop, STEP@
BOUNDARY, fixPlateD, STEP®
BOUNDARY , pullPlatell, STEP@

EIR>>
= CONTACT, CP@,STEPB
«<RY
CONTACT, CP1,5TEPB
CONTACT,CP2,5TEPB
SPRING, boltTop,STEP@
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HERET Do

boundary (. LRWREEZ X AEIC Mmn] 5| >RDEHREE MBEFREM STEP1] AIC

¥ OrARFRITEIE

> HARME

group®:pullPlatel

BINY 3o

BT B A
v HREM STEP1 & x [0.002
v BOUNDARY (ZEfiI)
pullPlatell &y o0
CLOAD (EE) &: 0.0
IV EhE ETFIROINEIDEMAR T (2 &) ZEBMSRET D, BEREFEH 10.1] ERELTULS,

DLOAD (EE7) contactPair :(P3

VLOAD ({£#57) contactType

GRAV (ZE7) © =-E e (slave-master)
CENT (D) H-E B

TEMPERATURE ('&/E contactPairME&7E

SPRING (/iR
~ CONTACT (E288)

slave SLV_boltSide
master| M5T_plateDhole

CP3

P4 contactDFEAF
FLOAD (fEIHR{SIE)

oAb (P INTERACTION FSLID (FBETAD) v
VELOCITY (GRE)
ACCELERATION NTOL 1.@e-5 EEAmL E L@
FIXTENP (REEE TTOL 1.8e-3 B L = L\l
CFLUX haEE
SN () feoef 0.1 BRI
SFLUX (EEVRER)

factor 1.0e5 BROAT LT -+ Bl

DFLUX (PEBFEER)

SFILM (BMEE=R)

DLOAD (FE7) contactPair : (P4

VLOAD ({&#870) contactType

GRAV () © =-[E e (slave-master)
CENT (EDTD) H-E AR

TEMPERATURE (&I contactPairs%7E

SPRING (/iRESR
~ CONTACT (HRR)

slave SLV_boltSide
master, MST_platelhole

CP3
CP4 contactDFF
INTERACTION FSLID (BRI ~D) *
NTOL 1.@e-5 E\AELE0E
FIXTEMP ( E*f" b TT0L 1.6e-3 BEHSm L = L\E
feoef 0.1 EEIRIRET
factor| 1.0e5 EROATILT + Bt

DFLUX (PIBRFEER)

SFILM (BMEEZR)

ATV TR OARE. UTTHRELTLS,

C D stepld. BFRFBEDE L THREL TL D, KA. 2mBETEDDT.
max 18453:0.5 & LTL\D,

HAIE 2 (d. 0.01 C. miniE9:0.001,

0~2.0 XTHEIT D,

step NDEEBRIFZIE. FHEBET 5] RET BHE
C D step METEI(E. LA (platel) DBRELENENDDT,
DEEDEHEEN L. STEPT TEMU ZEMART7ZEML TUL\B,

STEPO TE%%E L 7z boundary ) pullPlatel
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GRAV (E71)

CENT (GEiDv D)
TEMPERATURE (:EFE
SPRING (/i=¥EHE

-

CONTACT (E2fe)
FLOAD (FHBfREE)
VELOCITY (ERE)
ACCELERATION (D
FIXTEMP (CREREE

CFLUX (&

EasyISTRS#EV =21 77)L  (easyistr-3.23.201113)
STEP1
M eEREEsEES (HRATHEITEA)
TYPE STATIC - DTIME ETIME minDT maxDT
CONVERG 1e-6 8.8 2.8 8.0801 8.5
SUBSTEPS 2068 [ RS R A e 8.50,18,58,10,1
FERESIEMR4F: 1.41,170,50,10,1
MAXITER 1608 cutBackZ#F: 0.50,108
MAXCONTITER 18 stepPIDETBIERAFER (SREE) 5
stepfBiT 9 SEREL
C MstepF TOIEARMF HET BEARRG
BOUNDARY , pullPlatel, STEP@ BOUNDARY , boltTop, STEP@

SFILM (BMEE™)
SRADIATE (#881)
v 27w TR

STEP@

STEP1

FREZE{L

IR DR AEII DERRE (.

BOUNDARY, fixPlateD, STEP®
BEiR>> CONTACT, CP@, STEPB

= CONTACT,CP1,STEP@
«<RY
CONTACT, CP2, STEP@
SPRING,boltTop,STEP@
BOUNDARY , pullPlatel, STEP1
FOMTACT FDZ _CTEDA
TIFIEDERENDTF,

4-1-5-4. FIEBAA. BROESR

B ETETOREMET LIZDT,

RIFEIED AR (CIBIN L., RIEHIICUERL TUL S,

0.0025 : . : : : : T 5x10°
Ux max i
Uy max #—— _| 4.5x10°
0.002 b Uz may’
o o ax0?
Uy i e
0.0015 mises stress pax - 3.5x10°
- [ 4 3x10°
Z o000 | f 0
] g
g | 4 25007 @
5 f 2
. 2
@ 00005 - |, s E
) / il
Q‘ i s
0 it - o 3 1.5x10
-
/ R - 1x10°
0.0005 [ \
I.' h - sx10®
| \
_0.001 | | | | | | | 0
0 2 4 6 1 10 12 14 16

step

IV SRTEORRE. UTICED, SESEMBRNATETCU S,

SIEEIRTE S, TRRZDOHBERRICES,
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— 4.6e+09
— de+9

NodalMISES

C DEEHTH T, nodeGroup ANEImNEEE R ZHIRE FICHEEEHTLCE, BRTIS—HREET D
N EEHREYHRIZIET. LEORICSELHAENEH. BRINERTE S,
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4-2. THEBMERRYT

EasyISTR £ C. HEEMEITZEIT D> TH Do
EFIVERKR(E. AFIRE L. EfELTZE. BIRZETD> TH Do
workFolder (. [CAE-fistr/Case/plasticPushPull] THEMTT B,

4-2-1. EFIER (FE)

TEEROETIL (040 x 50 mm) %= Salome ECTEB L Tzo

top ( faceGroup)
topN ( nodeGroup

®40 x 50 mm

\/
S

e e, e e

|

AN
A NANAN

4 bottom( faceGroup)
bottomN™ (“nodeGrotp")

AwDald, @AMICERE. 5IERETDA. prism TER L TUL\ B,

Salome TprismZE{EN T 3/5E(E. EH (bottomE) DX W 1&EHMUELT, prismZE{ERLTULSD, UL
TORET, XvI1&EERLUI,

<ZE{K> < SubMesh >
3D: 3D Extrusion 2D: Netgen 2D

2D0: Quadrangle(Mapping)
1D: Wire Discretisation 1D: Wire Discretisation

Local Length Local Length
7.5 7.5

max size 7.5

TEEMo>feX v a%k block.unv] & LT, workFolder RICIRTZY Bo

4-2-2. E#E20%DEE

EFIVOEHE (bottomN) ZEE L. LE (topN) & 20% (10mm) FEMHET B,

4-2-2-1. XAw 1A

X aBBNOAIC, workFolder AM Iblock.unv] ZFIRL T, XwIa1ZHL, EFTILDOEXR% 0.001
(CLTH<, TRMEBUTIRRE(ICTE D,
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elementType I 351] ERMINTEHD. prism KA w1 ERHINTUS,

@ - o0 EasyISTR: test

BERE
¥ FrontISTR analysis

FistrModel.msh

EasyISTR for FrontISTR (ver 2.25-171008)

Awisa iR
@® unv2fistr P IAE:

ey ~) abagus2fistr |block.unv |§Bﬁ I.:'?-ﬂbﬁﬁ;
o 2= EE
(306 . .
> BREMH E*: 1.0 | | m=zs
R
Ay a1HE
27w TR .
o GRTRR modelSize(xyz): @.03965946 0.083982936 0.05 I_mEShEs’ﬁSd-i&&‘i]
post nodes 318 EGRP | TFEREEER |
elements type:351 287 1. C3D6 .
EGRP C3D6 287
SGRP otherS 119 SGRP
SGRP bottom 41
SGRP top 41 1. others
NGRP bottomN 3@ 2. bottom
NGRP topN 30 3. top
NGRP
1. bottomN
2. topN
folderBA< | MIEIfilef@SE | meshFiledtE | ImKiE) | | folderROUT | B3

4-2-2-2. MEHROES

mRT. TIRRERERNT) Z®/IRI 3, (TRER)

2

@ - o EasyISTR: plasticPushPull

BEEE
¥ FrontISTR analysis

FistrModel.msh
HEMYE

> HRRG
FRZE{L

> 27w TR

B solver

post

EasyISTR for FrontISTR (ver 2.14-151022)

RTOERERE
T ES
| SERT AR 2

AENT 7T
AN:FistrModel.msh
AR:FistrModel.cnt
HP:FistrModel.res

BRE

B
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4-2-2-3.

MEHE, Steel THMRIETILIE. UATT

MRETIL

RERRF/ 51T

HE{LAl

ZERELIDR. BN THERNBE(CLS,

MRMEEDRE

PLASTIC
MISES
MULTILINEAR

=nes
X RE o

2B

ZHREIN (FHEER)

[SS_data{EBX - fRE1 "I VED U WD LT, office®

B#HL., BEOFHESILVEROTHT —FEANT B, ANEE. csvERATRELTH <,

J71Ib%lE.

['Steel_PlasticSSdata.csv] & UTHMRIRZEEL T 7 1 ILBNBEEBTIER I N, temp T =2

IWHRIREFEEIND, OB —ET—I&ERTDE. BAUMEIE Steel THNIEL. ZDT 71 ILHEEL,
(2FTEF(CIE. workFolder [CEEZEE NS, )

BERHE

¥ FrontISTR analysis PERREEORE
FistrModel.msh Ml?%ttg?giif
B O elGroupd: ]
v PEMME HIEVE: | Steel s || mEomE | | m0sERE<
C3[IG MEYMEAE
> BREM HMBEFIL | PLASTIC - | #Bff(plastic)data
RIREAG BHREME/ 51T | MISES - S data
2T TR - {ERE, - W%
el MULTILINEAR =
P solver
post REDE (shell)
wE: B A mE:
beamMEHE
E2E|gAn LT WE2EE—A /- R DEH
X area: Iyy: Ix:
vy: Izz:
VZ:
Al | i 2 =
B | ¢ D E F 6 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 - 5.0e+8
B 0.05/ 5.10E+08 o 4.0eE+8
7 0.1 6.10E+08 ‘B 3.0E+8
8 0.15/ 6.50E+08 =
g # 2.0e+8
1o | 1.0E+8
L 0.0E+0D
:% 0 005 01 015 02
14 Rudd (EMo
15 &)
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FrontISTRTIE. COANT—HE BEOTFTHEZDORDORFRIGNIDT —FZEANT B, iGNV TFHEK

DNSLUTORRICT—IERDET,

IS0 FHER
Bﬂ “
R
12

K

- BUYTH
HEO I H
4-2-2-4, BEREZHDEE

BREZEE UTTERET 3.

nodeGroup

=]

BHOFHT—5

bottomN
topN

CD#A. TRIDKRICEELTZ,

BEERE
¥ FrontISTR analysis
FistrModel.msh
FRATOER
> HEEEE
v HRARM
¥ BOUNDARY (ZEfiI)
| bottonk
topN
CLOAD (f5iEE)

BEEE
¥ FrontISTR analysis
FistrModel.msh

RTOER
> HAEEE
v RAEMH
¥ BOUNDARY (Zfi)
bottomN

CLOAD (F1EE) |

group:bot tomh
B
& x (0.0

By 0.0
&z (0.0

~~~~~

group: toph
B
& x [0.0

&y 0.0
Bz |-0.010

=====

=

.E

ok

0 ‘ .

BHOTH (BEVTH)

HRERNR
EE
-10mm (-0.010) <SR 20%THEI S

BOUNDARY (fim - ZEIAH) DIBE

B
B MEEE

BOUNDARY (s - ZAMAH) DIFE

7 BEC -0.010
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4-2-2-5. TV TERFRORE

SubStep & 101 . MAXITERZEZ6H(D 500 (CERELTZ. (TREHR)
SubStep N 10 DA, 0.001/1step DEILTHEL TV Z &L,

CLOAD (faIZE) STEP@

DLOAD (FE7D) BEREESEED (MBATEEXTEA)

VLOAD ({5#877) TYPE STATIC ~ | DTIME ETIME
GRAV (ZE72) CONVERG 1e-6 ' o :

CENT (3=i0v)
TEMPERATURE (iERE
SPRING (/i=EHE
CONTACT (£284)

SUBSTEPS 18
MAXITER 1000
MAXCONTITER 10

FLOAD (/EHRTTE)
VELOCITY (FEE) stepBFiT 9 SEHRRG
ACCELERATION (pi | | CDstepE TOBR&RL BT SEARG
e BOUNDARY , bottomN, STEP@
BOUNDARY , topM, STEP@
% iR
DFLUX (PIERSHEE) «<EREd
SFILM (BMEE
SRADIATE (¥851)
v 7w TR
4-2-2-6. EtEREK. BROER
StREROEAIC. M. E=ROFH NSTRAINS ZEMUT,
~ FrontISTR analysis output
FistrModel.msh HAER: BRETBIHNES
BRI IERE 1.8 R U T H ISTRAIN 1.25{1 :DISP
[ % SU L] 1585 =057 ISTRESS 1.8 5aMisesk 7] :NMISES
DEE (DEEE) 1.8 % 77 :REACTION (1.850 53 :NSTRAIN )
y EREY 1. B UFH:ESTRAIN 1. Bfis3k5 77 :NSTRESS
v 25w TR 1. BERRG1) :ESTRESS 1. B3 Misesh 7 :EMISES
STEPB 2.3/ T JLEIE :ROT (4.8 053 Vector :PRINCY )
ST (L 2.2 T JUFE : SHELL_SURFACE
v solver 2. RTEFENQM: BEAM_NQM EiR>>
BFzsolver 3. ISR :ACC <BET
= 3. :VEL

REMET LIZOTEHEZERKIE S M RIET.

4. Bis F U dScalar:PRINC
4. 8BS 5 Scalar :PRINC_NS
4. B TS Vector :PRINCV_N
4. BEF U FJ+Scalar:PRINC_
4. BEF U Fd+Vector:PRINCY

(restart) A. TOEEETO>TH<,

StE%& restart TE3RRICT BRICE. TRD MNEF step hSBIIBIT S DF T v I Box [CFTwIZEL,

SETERERIS(CZNBREM O CTHEZMRIES
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MERE] RIVEDIWD, 5IC BH step NSRBI D DF T VI BoxDFTwvIENL. [
EIRIVEDIYIOLT, BCRLTH,
BT =
¥ FrontISTR analysis At 2
FistrModel.msh WHIMEDEEE
FRTOER [ BFEETS  cpuBl:|1
b AAEAIEE w148
> R : :
BRIEAG ®IT (YY), WIIELL)
¥ A7 w IR =
SjT_EJFr’ [[] iterationlogh [ timelogih EREHEEN
#iEsolver ®TT 77 [Fistrd
Hh
post

CDEREIC KD, HlIfEHT 7 r)JLUAIC TIRESUTART, FREQUENCY=1] DITHUEMEI NS,

_________________ FistrModel.cnt

HRARHAAHAR AR AR SRR S
# SOLVER CONTROL #
AARHHARARA AR SRR 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

SHEIE. TRIOKRIC, BEED TFrontISTRETRIV ] EDOUWILT

StEERIBTE S,
StERAE. rstep WRER| RIVEDHUYH LT, SHERRERERET D,
HEIEE l —
¥ FrontISTR analysis solver MEE
FistrModel.msh FBRDEEE
Rt ORI [ wHISETS  cpusli:|1
> HEIEE e
> HRES : 3
BRIEAG £T (V5. WINMEL)
v 25w TR B
SjT_EJFr’ [[] iterationLogih [ timelogi ERHNHFE|1
restartORI: [ Behsteph SBT3
#isolver RTI P |fistrl
'lﬂn Eal—]
post s

[ FrontISTRET ]

stepiinim
(plotStepMonitor)
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plotStepMonitror MFERIF. UTICHE D, mises iG/IM Sstep HEMNS ERLUTHFSTF. COFHANSEE
MEERKRELEODTUVBIENDNS, Tz, ZAMRADmin BN, FREMIC 1-0.011 THD. ZAMIC
0.0IMERLTLBERDHD,

0.004 T T T T %108
Ux max
,\)ﬁ ax
o ‘9<\<) // Uz max _ 8
0.002 = 6x10
\QX Ux min
Uy min
i . Uz min gt
?< mises stress max
S o002} - aa0® o
= o o
i | Z : L
% -0.004 |- / )5\@ e - 3x0® E
= 0] .
/ 2 2
%‘ﬁ\}
-0.006 |- (4 4 2a0®
w g
2 )
0.008 | - x10®
0.0l I 1 I 1 \ 0
0 2 4 6 8 10
step

ETRIRTE. RTEIEBE Tree® lpost] &FIRL T, —9Z#E| . [ParaViewiZEh| ROVEDH U WD
LT, &R % paraView THERT 3,

TOTFH (E#HER)

Q
£
a
5}
kel
=

BN, EBEED [0.01] THHO, HEEFSFLSTEF TV S,

4-2-3. B|EFHEEEIER205DEE

CCETOEIER/REMO T, 5I1ETHET+20% (40.010) I THIDERO>THD.

COEEL., FIEOEEEREZNTEMO T, restart SEBIEIICHL D, CDEREL. restart T 7
IWRTEH MO TUVILL), restart FIC TS —HFE, FURIBSICIE. restart STEMRTELL, T2k
EHNEM(CHEBZIBELD., BRANHFINDIHELS, REOEH step &> THEI B I HANERENE,
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BIET., 0.001/1step T0.010 (10step) T TEMUIE. CIHSHERBT. TiE%+0.010 T ESH
(Cl&. +20step (5t 30step) MME(CTL B,

COB. FE (topN) OEREMIZ. 0.001/1step T+20step HERISE BB 00204 (LD, CDEEHE
ARG LU TRET B,

C D%, topN DIEFRFHE. UTFTHRELVET,

v BREH group : toph .
~ BOUNDARY (Z5fiI) e Gl
bot tomN x 0.0
CLOAD (FEE) { 0.020 ]0.@-2—0 (CERRE
DLOAD (FEH)
STEP MERE (L. SUBSTEP MEZE 30 (CIBIET B, THREHE,
~ FrontISTR analysis STEPG
ket EPBERIEES (BRFTERRZITA)
BRHF () EEE TYPE STATIC M ETIME
y HAREE CONVERG 1e-6

e (|| sem{n ) ARCREEE s

»
BRRH MAXITER 1068
v 5w TERT
STEPO MAXCONTITER 1@
DEBR TR

SHEE. UTDOLSIC, restart DFIED NEFR step SR TS 1 FIvIRVIRICFIVvIEAN,
[FrontISTRE(TI RAVEDDU WO LT, SHEEXSI—LTES,

BEEE =
¥ FrontISTR analysis solver OEE
FistrModel.msh WHIMEDEEE
RTOER [ wHIEETS  cpusl:|1
+ HEE I
> HRE ; :
e BT (YL, WIIELR)
kSN ] iterationLogti/] B timelogh ERLIEAE1
P solver
post [restartﬂ)ﬁljiﬁ'll' Efsteph SEET S ]

KITFITPrb: |fistril

|E

[ FrontISTRET ]
[' stepiiniT U

(plotStepMonitor)
StERAE. [stepIKRFRI RIVES U WO LT, plotStepMonitor ZREEFNT D&, AT D step K
MERIND,
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0.01 T T T T T T T T T 7 6.5x10°
e
e Uy max
0.008 |- 4l g
. / b 6.495x10
min ——
0.006 - ¥ R Uy min - 6.49x108
Uz min
0.004 - 1ses stress max 5
— 6.485x10
g 0002 |
g ;; - 6.48x10° 8
S s 2
3 / o g g
= \ g - - 6.475x10° 2
& -p.002 [ "‘ e
. P
; - 6.47x10°
-0.004 | '\‘ / -
/ / - 6.465x108
-0.006 | ’
-
B
B - - 6.46x10
-0.01 | | | 1 | | | 1 | 6.455)(1[]3

10 12 14 16 18 20 22 24 26 28 30

step

STEBR(E. 30step T TEHEIBZDOT, ST I 77ILEELTUVDCEILE D, CODIT7T1ILE
paraView CHERUBERM. UTICHED,

StE(E. BN -0.010 NS5 XH—KLTVBNDT, & o] Z2BBL T, +40.0101 FTEILT B,
TEIE. ZNI 0] DL 140.010] DEFOENUEBEUEFEERL TCUVD, ZfI 0] TEEUEENE ST
VWBDOHERTE B,

{7 0 BF Z{+ 0.010 B

4-2-4., WY step (LK B—IEMENT

HIE T3, FEHSTEMBA L%, TOBRE[M > Crestart ST, & L CIEGERBAET >N, CCT
(F. BRDENZES step [CRHTTEEL. EstepZ—ELUTEBHLTHD,

4-2-4-1. EFTIEXYY 2{ER

EFIVE, BIEEEU X w1 block.unv] &FES, COT7TIVE fistr AOX VI 2(CEEL, X
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T—I)b%& 1/1000 (CL T mm B{IICEE L TH <,

4-2-4-2. EEHROBEREMBORE

RT3, RIIRERU MIFIRFERRRENT) TRET 2,
MEIERIRERC steell & LTEREL.
MRIEFIL : PLASTIC

BRIRSRAE MISES
fEMLal MULTILINEAR
THRET Do
FistrModel.msh Hl::m&g?giiﬁ
R elGroup#: :
v B HMEE: | Steel | | pMEORSE | | HEBERE<
€306 HEYMEE
b RSN HHEEF L -F'LF.STI[ 2| #BiE(plastic)data
> AT IR BEREHE/ 51T | MISES s §S_data
FRAE(L - {ERE - 5%
=] MULTILINEAR 2
P solver
SS 73_7‘ (SS_data) EEU;_QE{Q—BO —Fézﬂﬁo
Al | fm 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 - o-0E+8
] 0.05 5.10e+08 o 4.0E+8
i 0.1 6.10E+08 E 3.0E+8
8 0.15/ 6.50E+08 ]
9 i 2.0e+8
18 1.0E+8
—] 1 0.0e+0
—:% 1] 006 01 015 0.2
14 HUTH
15

4-2-4-3. BRREOHE

BARKBERET D, B, block LEZ 10mm F(F, Z0E, TORIITRL. T5I(C10m5|E LS
S EIT S0

D% FF. EAZEEL. LEHZ 10miENSBERREERET S, TREE,
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’ H:::’iﬁﬁ group#&:bottomh
- Efs
v HREY m _

¥ BOUNDARY (ZEfif)

8.0
i

topN & - BB
CLOAD (f=iEE)
DLOAD (EE7D) _ BE |

Vinan rikEET

¥ MEYMEE
A group#a:toph
T E] |
v HREG @ x[o 2 |
¥ BOUNDARY (Z=fi1) e
bot tomN &y (e

CLOAD (/5EE)
DLOAD (EE7) . BE |

4-2-4-4, step DERE

SEIG, E# step (3 step) BRITSDT, step& 3 7 ERT BUENRSH B,

CDA. BEEE Tree AD [ X7 w FiEMT] EFIRL. NEM] RIVEILOIVUYIULT, stepZE3 s

EBR L. TERE] R VTHEET B,
'a — o0 EasyISTR: test

4

EasyISTR for FrontISTR (ver 2.38-171138)

EEI_EE ]
DLOAD (EE7D)
VLOAD ({£RE51)
GRAV (E7D)
CENT (E7])
TEMPERATURE (B
SPRING (/IRER
CONTACT (i)
FLOAD (FEHRISEE)

AT TR (step) OER
STEP
BET Sstepd
STEPR
STEP1
STEP2

ACCELERATION (1 Sﬁggfjéﬁgy?ﬁmo e
INITIAL (#DHEEH M<<HlEE) 75 THIE. | <<Hlf |
FIXTEMP (EEEH
CFLUX (SEh#hi
SFLUX (E#AFE)
DFLUX (PHERsEER)
SFILM (3MnmiEse)
SBADTATE (SR
» 27w TR
FRAE(L

post

=
m
s
=
]
=
”
ik

folderBH< Hifilefls || meshFilell | WAREH | folderAo U7 | BAL S

BEI RIVEDVYDOLT, BEITDE. BRTEEH Tree LIC3 5D step MERTRINSD,
C D step® I'STEPQ | Z3#IRL T, SUBSTEPS #1% 10 [Ol, BIIECE%E L /z BOUNDARY DABEET IBREIT D
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IBRKRME] AICBE. CO% TRE] RIVTHEHESE S,
COERET. TN step (10mm#fEsHS) DREMTEZEICE D,

an I
CENT (ZE/vH)

TEMPERATURE (iR
SPRING (/iRESE

STEP®
EERBIBSEES (SR TREEIIEA)
TYPE STATIC +~ ! ETIME

CONTACT (E288) CONVERG 1e-6
FLOAD (/EHARIE) SUBSTEP
E MAXITER 1000

MAXCONTITER 10

stepfFiT T 2EREG
CDstepE TOERRM NET SEREN
BOUNDARY , bottomN, STEP@
BOUNDARY , topN, STEP@
IR

«<ET

STEP2
LS e

4-2-4-5. step1 MERE

stepl (STEP1) DEREZEIT Do C (3. MEHIZE. TORTITRIZREICHE D,

stepl MIBFREME. RTEIEE Tree AN MEFREM STEP1] ANERERIRL T, BRFKEHERET S,
C D stepl TlE., 10mmFESHZERTTOTEICRIHRENA. LUTORR(C [0.010] ERET D, H. EEDE
EREIE. RYID step (STEPY) THREULLCREMZDIFIHEXDINDT. CCTIEFEELEL,

b FARYMEE group#:toph

> HEREM T E] |
v RS STEP] & x |0.0
v BOUNDARY (Z{T) &y 0.0
@ im )
CLOAD (BE)
DLOAD (EE7D) o
VLOAD (EARET)

CD#&. 7w R [STEP1] Z#IRL. [SUBSTEPS | #& [ERET BIERFM] Z£HRET B,
[ERRET DIJARM] (F.

BOUNDARY, bottomN, STEPO BRYID stepd THRE L RIBARG (EHERE)
BOUNDARY, topnN, STEP1 #stepl TERE LTIRFRRMA (LEZ 10mm 77 v F)
EEIRT 5, TRER,
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unnY T =ESIY

STEPY

CENT (B72) HEBEEAEES (BRATREXEEA)
TEMPERATURE (;BFE TVPE STATIC ETIME

SPRING (/3R BE
CONTACT (E2) o

FLOAD (FSHBfEE) SUBSTEP .

VELOCITY (iRRE) MAXITER 1008
MAXCONTITER 18

stepffti 9 2EARMG
C MstepF TOEREH HETHERRG
BOUNDARY, topN, STEP@ BOUNDARY , bot tomN, STEP@
[BDUNDARY,topN,STEP‘I ]
SRADIATE (847) —
v 27w TR pr—
STEP@
STEP1
STEP2
BREE(

4-2-4-6. step2 MERE

step2 (STEP2) MDEREETT D, step2 Tld. TTDTHICELZHE, T 5I(C 10mmRETEREICE D,
step2 DIERFMHE. TEFRRM STEP2] AD BOUNDARY ZEE T 5FICLD, TRER,

> FEEE

8 group#&:toph
> iiiz STEP1 L —
B x 0.0
v BOUNDARY (Z{i7) &y (0.0
g —
CLOAD (EE)
DLOAD (EE7T) BT

CD&. TXTwThET] Z3IRU. [SUBSTEPS] #& IBRET DREARM ] ERET B,
[ERET BRAFRM (I, UTEFERT B,

BOUNDARY, bottomN, STEP@ VIO step THRE LIREREGE (EEERE)
BOUNDARY, topN, STEP2 #step? TERRELLERARMA (EEZET S(C 10mm 7 v )
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U == I Y

il EERERAEES (BRFCEEIEEA)
TEMPERATURE (:BFE TVPE STATIC - | DTIME IME
SPRING (/iREZE N Tt 1.0 1.8
CONTACT (282)

FLOAD (PBHEFE) SUBSTEP
VELOCITY (iRFE) MAXITER 1000 '
ACCELERATION (ho3 MAXCONTITER 10 stepPl(DE
FIXTENP (REEE —
CFLUX (SeREAE) | | stephBif o 3ERSEH

STEP2

SFLUX (EERR) C MstepF COERRLT HETIERRM
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SFILM (BMniE=) BOUNDARY , topN, STEP1 [ BOUNDARY , topN, STEP2 ]
SRADIATE (i881) —
v 27w BRI BT
STEP@

STEP1
STEP2
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4-2-4-7. FIEBRIA. RO

S1ERAA(E. REIEE Tree A Msolver] ZFEIRL T, [FrontISTRETI RIVEDH U WO LT, 5tE%E
BtAT . E5IC Istep KRk R VEDIY WO LT, plotStepMonitor ZIEET B,

FistrModel.msh WH AR D EE
BRiTOER [ WHIEHETS  cpuli:[1
b HRIEE Ve
> R —_—
> HARLE STEPT T (YU, WHNEL)
b EREM STEP2 o :
v 25w TR [ iterationLogdi/) [ timeLogiif) EHFHNAE 1
STEPB restart@EiE): [ EhstepHh SEKTS
STEP1 RT2P: [fistrl
STEP2 e )
RAZL (. |
¥ solver
E|iisolver FrontISTRZEST
=yl ; .
stepiXin#T
i (plotStepMonitor)

plotStepMonitor (CIATFOIKRMERTR SN, SHEEF. SFLKE>RENHERTET S,
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0.01 T T T ; ; %108
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4-3. EEERFT
EasyISTR L CEIBERTZT D TH Do

EFIVERE., BT CE>TRFEREM528(CT 3,
workFolder (&, [CAE-fistr/Case/plateEigen] T # LI EFHUIER L. CCTEFRT B,

4-3-1. EFTILER

EFIVE, SRR CHEOEREEFEREES, ZORRE. UT. Xwa T 7))L Mplate.unv]
% workFolder RICOE—LT. XwvIa1Zad 3,

fix (‘nodeGroup

( faceGroup
B ¢ Mesh

-- 2 Hypotheses

M- 3 Algorithms
a" =8 Mesh_1

b Box

% Applied hypotheses
M- % Applied algorithms
=] Group%ofNodes
ix

loda
of Faces

3| ( nodeGroup

TREM, X v aZBUEIREICTE S,

o 0y Ty g ER

AwZ oA EGRP ( elementGroup )
modelSize(xyz): 0.1 0.02 8.085 1. plate

nodes 1731

- SGRP ( faceGroup)
elements type:341 5468

1. otherS
- i 2. press
EGRF plate 5468
SGRP otherS 1668
SGRP press 1286 NGRP .(nOdeGroup)
NGRP fix 48 1. fix
NGRP load 36 2. load
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4-3-2. ERERFTOBK
HIEDORARDOFEFEZR (MKl : Steel) ODEBERFZET D> TH B,

4-3-2-1. fRATOERDEE

REIRE Tree AD MEETOESE ] ZRIRLC. TEIEERT] 2B8IRL. [REI RIVEDUVDIT S,
COBRMEICELD, REEE Tree RO EEFTOER ] OTI(C [FRE] IREHNEMI NS,

BERE

¥ FrontISTR analysis RETOESE HE
FistrModel.msh RO ES
| RAOEE R 2
o ALENT 71U
HENHEE AR :FistrModel.msh
> EFREE AN:FistrModel.cnt
BSREE L, Hh:FistrModel_eigen.res
25w TR =
* solver st
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FERE Tree AD MREI EFIRL T, EBMEEATOB/DEREET S,
FE. TIFILEDEFREDF Fo

BEIEEE 5 Ko BEREDE

HeE le-8 &R

BRAREH 100 IWRULLEHORFBGER}. CCEEPLT,

e ERERTORE
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v BOES EEEH |5
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> HEREG
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BERE
¥ FrontISTR analysis
FistrModel.msh
> ERATOER
¥ HEE
TR CEN—
> EREMT
FIME{L
A7 TR
B solver

post

MEYMHEDEE
elGroupf:plate

H¥dE: | Steel

HEMEEORE

= HMEBERMC |

HEMEE
HHEEFIL

B/ 71T
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S
o AE

4-3-2-3. BRARRGORE

_.ELASTIE > | ®#E(plastic)data
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BREFAE. FES5R0RE (fix) ZEEY 3.

e BERE
> REYMEE
v HREMG
¥ BOUNDARY (ZEfi)
fix
CLOAD (FE)
DLOAD (EED)
VLOAD (4&8571)
GRAV (E1)

group#: fix
& x 0.0
By 0.0
&z |00

5
2

BRE

K

4-3-2-4. EtEBEIA. BROERE

EREIER Tree AD Nsolver] &FEIR L.

BOUNDARY (Him - ZEMEH) MEE

[FrontISTREfTI RIVYED U WD LT,

AEMET IS L. UTOEARMEN. BHRENEETE S,
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1‘ fstr_setup: OK
2

3 Fedk ek dkk ok kk ok dkk ke kk ok kk ok dekk ok kkkok

4 *RESULT OF EIGEN VALUE ANALYSIS*

5 dhkkkdhkkkrhkkdhkktkkkrkkhkkkrhkkkx

PARTICIPATION FACTOR

X

3.3681E+083 5.3605E+82 5.2223E-86 4.0958E-04
1.0301E+04 1.6395E+03 -2.2218E-85 1.5392E+00
2.0752E+04 3.3028E+03 6.0470E-05 -1.3211E-03
2.8980E+04 4.6123E+03 5.7715E-04 -5.2094E-04

5.5509E+04 8.8345E+03 -1.0166E-04 6.3202E-01

6

7 NUMBER OF ITERATIONS = 25

8 TOTAL MASS =  7.8600E-82

9

1@ ANGLE FREQUENCY
11 NO. EIGENVALUE FREQUENCY  (HZ)

12 - mmmem cee s o
13 1 1.1344E+07

14 2 1.0612E+08

15 3 4.3064E+08

16 4 8.3983E+08

17 5 3.0813E+09

18

19 Iter.# Eigenvalue Abs. Residual
20 1 1.1344E+07 1.0987E-01

21 2 1.06712E+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

1.5631E+08
7.1659E-04
6.3506E-01
6.3888E-04
1.0437E-02

EFFECTIVE MASS

5.3543E-13
1.0013E-11
1.3481E-10
4.6232E-89
4.1309E-10

3.2935E-09
4,80858E-02
6.4346E-08
3.7665E-09
1.5966E-02

4.7969E-02
1.8416E-08
1.4869E-02
5.6650E-09
4.3544E-06

ZEE—-FOBLT,

TRNERBLUERICESD, 2&5(F RESAICEFELTUS,

Mpost] BIE LT, T—5ZHE (vtk Z#) LT, paraView CHERT 3o
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4-4. FESRBUCEHRT
EasyISTR CRAIKIGEMTZEIT > TH B,
C DERBICERENE. BEEFEFTOBREMESDT, FRIETEIT U MplateEigen] J#ILAEIE—L

T. #L < TCAE-fistr/Case/plateEigenResponse| J A JLFEER L. CN%& workFolder & UTERET B,
EFILERE. BIEERURRSRORARCE S,

4-4-1. EFTILERK

BECHEALULHIES20BEEERITERE IJE— L CTworkFolder E LTWVWBNDT. EF LK. HIIE
ERIUKEEB5RICES,

4-4-2. BERBUCERRITORMA

EEEEFTOERE IE—LTUB3NDT, XV 10 EIIEEICEREINTL B,

4-4-2-1. BHROBEDOHRE
REER Tree A MEEAOESE ) ZRIRL T, BTOEEE [ EREICERIT] (CRET B, TRER,

BEEE . T ——
¥ FrontISTR analysis EESRRS
FistrModel.msh BTOESR
- BEROES 1 BB E R =
wmE
= ABAT 7 A
v HENEE AP :FistrModel.msh
plate AN:FistrModel.cnt
1 h- 1 - : r
v EESLE A;J.F.}st Model_eigen.res
HH:FistrModel.res
¥ BOUNDARY (i) i :FistrModel _dyna.res
fix
CLOAD (HE) .

DLOAD (EEFD)

4-4-2-2, BERBISEBITORNBERTE

COE, BREER Tree AD MEFOER] > TRE] ZFIRL T, BRBICEBTIORDREE
TRNRT T 7L~ DRRECTE B,

-\
I
J!
o
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@ - 0 EasyISTR: plateEigenResponce
EasyISTR for FrontISTR (ver 2.14-151022)

BERE

!i ==‘|§ EJ"”—LN
¥ FrontISTR analysis SEALARHORE
FistrModel.msh RERS
v BRROES TYPE IR =
BEFET | BEE (PRESFE) =
v RS : -
BEE - 887 Hz |14000 1600808
plate
v jﬁﬁ%ﬁ %stepﬁ' 20
¥ BOUNDARY (ZEfi1) EFtE Hz |15000
fix filed DR 1 restart file
CLOAD (fEEE)
DLOAD (EETT) A=
VLDAD ({850 RS - EETHSRA (0.0 b.be-5 EFHMICEITS
GRAV (E1) Rm, Rk 0.0 7.2e-7 HE=
CENT (i)
TEMPERATURE (B T HIEE
SPRING (/iREE) sampling®%| 10 HhigE 2 B = nodelD
CONTACT (i) EesNE gen O@E [ mas
RN L i [ EH Doy [EH
VELOCITY (ZFEE)
ACCELERATION (P03 0
BE
INITIAL (#DER:EE =
folderBA< FlEfile@E | meshFilefEsE IR ACEN folder32 U 77 AL 3

T, TYPE L EENAERE. ZDFT T MHREMRT] . [BERE (PRED] ZFEIR,
FER# . BIEOBEEERTO 1 REREM 1536 Hzl DA, 100~1000 Hz T TKHTH B,
BB OBRIE. 10HzBERE T3, (100~1000 F T 0 DENTBHICHDB. [2step$:90] ERTE
I3, ) TROERICHKE,
ZRIEEHz (DT, BREBIGEDHKDDIOTHNE., LW DTEBDLLDOT, 1000 AN
LTzo

BERE

R mE
¥ FrontISTR analysis IR BTGB RTORE
FistrModel.msh BERSE
v RO TYPE | AR -
BE BHAES | WS (FRENT) >
v HAEIEE : :
B4 - 827 Hz 100 eea
plate
v RS Fstepdr |90
v BOUNDARY (Z6iD) BAIEE He
fix filetHDAR |1 restart file
CLOAD (FE)

BRF BEVRIYIXCHNBBR (RECHHBIER) 0.1 ERET . FTRDLSICEE,
FtA. TREE, BEREIGE(CIIBEEREV. CORME. LROEMEEHz TEE LU ZEARETHE
HEEZEMX TBRILEZ RO SKOMA. B TREICES,

133



EasyISTRO#BEV Z a2 77)U  (easyistr-3.23.201113)

VLOAD ({&RE77) Be - $2TRSRE 0.0 0.81 | EESRIICHITB

GRAV (E7) Rm, Rk 8.1 , HE=

CENT (D)

TSI, FEFEREIRET D, CDFIHD nodeNo EFARDIMEMREH DD T, <D nodeNo %=
paraView Z{# > THND, THEI(E. nodeNo ZR RS E/IRRE, C T lSelect Points Onl RO VED
JwDOULT, YVIRERSYHETHE, node Z&8IRT B,

r

@ -0 ParaView 4.8.1 64-bit

File Edit View Sources Filters Tools Macros Help
e B OaF 2K KAD> DB wml =
i rﬁ m[{ < nodeMNo |VI[ |V] [SurfaceWithEdges |Y] x I-?él. :__\;-'. ;’;ﬁ ﬁ;’é g:‘; ;:gl » »

EOU0PRTOSTL200 LGy x

Pipeline Browser Layout #1 X

I
[ builtin:

[~ = convFistrModel.msh.vtk

Properties Information

Properties

l = Apply “ ) Reset H 3L Delete l
[Sear:?‘... ]

l = Properties (convFistriModel. msh.vtk) Z‘

[ = Display (Unstructured GridRepresental

TEIM node &38R U TITIREE, BV O BOSENEIRLTZ node (T153,
CORRET M+1 95D UwOLT, HTILLEBEEZEXRRIE D,

EOUTRTOEE=E20 0 [ wal*k

Pipeline Browser Layout #1 X + ] Ve B IRV ]

1
[ builtin:

[-1 = convFistrModel.msh.vtk

2R L 7= node

Properties Information

Properties

[ & Apply H ) Reset H W Delete l
[Seer:?‘... ]

l =1 Properties (convFistriModel msh.vtk) %

[ = Display (UnstructuredGridRepresentai
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C M. [Spredsheet view] ZOJwO LT, REXRTIESD,

Create View

3D View

3D View (Comparative)

Bar Chart View

Bar Chart View (Comparative)

Line Chart View (Comparative)

Parallel Coordinates View

Plot Matrix View

Slice View

l
l
l
l
[ Line Chart View
l
l
l
|
[ Spreadshest View

(

CMf&, Point Data MRIRINTUVDCEERBD L, Tshow only selected elements] RIVED Y W
DUT, BIRUZnode DHERTSIE D, TRNZDIRRE,
cnhs, FBIRUE nodeNo N 12 THDCEDHERTE o

Pipeline Browser Layout #1 X Layout #2 X +
|
[§ builtin: |C] m)8|0]x

PN convFistriodel msh.vtk| Showing | convFistrModel.msh.vtk |~ Attributd: Point Data |~ [precision:| 6 [ 31| v | | (.}]

Point ID | Points I nodeMo i nodeGroup |

o1 0.1 002 0005 2 2

Properties Information

Properties

CMDnodeNo EEZS T B nodelD & UTERET Do FRMERTE LTZIREE,
sampling #(3. FEIREILE(CEBBFREVNDT, WK DTEBDLL,, CDBEF. ZFtE Hz CHHARE
FENITZROEBELSE KRHDIED sampling BCED, R - RTBREATRELZREEID
sampling B3 EtE T 3,

EZSHNEE
sampling®y| 10 HNiEE 2 ETEM = nodelD|2
EESRE gEa (e [ maE

O mn O ovs [ Eh

4-4-2-3. BHARFEOHE

RRRMA(T. BEAFEE (FLOAD) EREITDIMENDHD. CORARKE. EDBFRIC. EDEREDFHEE
EEREIINERBEI DI EN, (CORECTHRBCEEZEET S, )
SE(d. 2Ok (load) EOZAMAIC1.0NDEBREEEMR 5. TRIOKICEE LT,
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BEEE
VLOAD ({£RSE71)
GRAY (EEH) nodeGroup?: Load
CENT (RDT) LDAD_CASE |1 1: 858, 1:EE28
b=
TENPERATURE (BE [,
SPRING (/iRER)
ik y (0.8
CONTACT (&
v Floa (mmEE)y ¢ 1f
B

4-4-2-4. EEBEMA. HROER

FLOAD (FIHREE) MERE

SBTFEIEE Tree AM lsolver] M5 MFrontISTREIT R VED U WO U CEHEEBIKT D,

SHEMMET I B &, EasyISTRI(E.

F0.logl 7 7-1JLUH\S TresFrequencyResponse.csv] J 71 JLE{ERT

Do COT7T1IE. BEREIGEDERM csvIERNTRESNTULDNDT, office LET, BREBE(CHE

W,

600 800 1000 1200

BTE3,
TEIM,. [resFrequencyResponse.csv] ZRVT. IS ITEERLUIEBERICED,
1.20E-02
1.00E-02
8.00E-03
£ 6.00E-03
«
= 4.00E-03
2.00E-03
0.00E+00
0 200 400

AR (Hz)
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4-5. RABEGEEN (BRX)

EasyISTR CIHRAREIC L BRZBLERNEIT O CTHD, BREEAL. INRABETNLELDT, FHEERNV
N KBS (4t) 2N ULTOIRERH D, CD#B. ARFOBRICERBTICIEI SN Po<
DEIHN T RSB CIE. RIEDBBEEEED THRITY 3,

EFIVERE. BEEETCRKRBIGE CHERALUFEFS5RTHRITY %, workFolder (&, BIIETIER LT
MplateEigenResponse] & JE— L C. [CAE-fistr/Case/plateTimeResponse] J#JLIEERL T, D
FCRAIBILE R ET S,

4-5-1. EFILEAK

ETILIE, EIEERETCERBICERET CERALEETILERCETILE/RES,
MMEEEZDEIMAT B,

4-5-2. BREJGE—EME (B - B#BE)

T, BEEEFRTPERBICEBITOERNAE(ICIEDINDT. CNSZHIBRT 5, HIBRDAE(E. EasyISTR
BETD [folder ADOUT7 | IRIVED I WO LT,

BEDBRI 71U

EBEENOER I 71U

BRI BT DBRT 77
(CFTvOZEDIFIT. THIBR] RO VED U YO LT, HIBRY D, TREHR,

# — O deleteFilesDialog.py

AEL T 7L EHIRLET
HETa 777 ILEERLTIEZ LY

HIFE T 7 7 ILOIEE

FistrModel_p*

B BREOERI 77l logZ 77l
FistrModel.res.*, FistrModel*.inp, FistrModel.restart.*, *.vtk
conv*, *.log, FS5TR.dbg.*, FS5TR.msg, FS5TR.sta

& EEERAOSERT 7 7L
FistrModel_eigen.res.*, eigen_log

o R RS SR OER T 7L
FistrModel_dyna.res.*, dyna_*.txt, res*.csv

FistrModel_temp.res.*

Tl AR
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4-5-2-1. RTOBEORE
REIEE Tree A MEEHTORELE ] ZRIRL T T8RN (CRET B, (TRER)

EERS RTOERERE
¥ FrontISTR analysis s
FistrModel.msh AT DS
B OO BB =
> RS
ABNT 7L
> FREN AN:FistrModel.msh
FEEL AM:FistrModel.cnt
25w TR Hh:FistrModel.res
¥ solver
BE
post

4-5-2-2. RZEILERTONSZRE

HREIEE Tree D TEMOERE] > T3RE] ZRIRL T, RBEHRTET Do
TR, default DEEARRBICE D,

@ — 0 EasyISTR: plateEigenResponce

EasyISTR for FrontISTR (ver 2.14-151027)

EEEIEE Eﬁﬁmin*
¥ FrontISTR analysis i
FistrModel.msh BENE
¥ ERATOER TYPE .ﬁﬁémﬁ =
BEpEL | BWE (PREAE) o
s g PR - $ETESRE .-
> RS -
5w TR BRI 5__19-5 _
F solver fileth DGR restart file
post
INSA—8
ganma, beta 35 0. 25 ] Newmark-BiE&
Rm, Rk |0.0 0.0 | =
EZSHNEE
samplingE{ group| D dhmEEn
E5RE @ ma [ EE [ nEE
O EAH Doy [ EAH
BE
| folderBA< FlEfilefEE | meshFiledl%E | IWFEH | | folderROZUT | AL 3
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CNICHU T, BARETETBIREICDVWTERET B,

TYPE &EE ARG, [REMET] . [BFEE (PREDER) | Z&EIRIT S,
SHEI IR, BREED (4t) (3. £ step BEBFRIBN THRET . < (3. BEABEO MUV DILSET
BCTEINERTETTUHELNDT., CClddefault DFEFELTHL, THREE,

T FTUNCLDIN dNdlysls

FistrModel.msh BEME
v RTOES TYPE SERA =
| BE | FHAHED | BEE (hRE9E) 2
b REIMEE .
> RS FH%E - 82 7 HERE
Hﬁlﬁﬁ‘fﬂ %SLED;? Lea
A5 v TR FrREE s le-5
b solver filedd IR restart file
post

Ean—]

IR X—S WD gamma, beta (F. BESERNEZBRECEHELTLBINDT, BHRELED, COXFINDEE,
B=EE BEVRYYII(CHNDDE=ERmE 10.11 (CERELR,

INF A=
ganma, beta (0.5 B.25 Newmar k- Bi&
Rm, Rk B.1 0.0 =

EZAHENE. BELULCHBFOEMLEEDEZ T F I NEATHATEIIEEICHE D,
EIREBUICE BT THEE LTz nodeNo 2] ERREL THL<, HNHERE. BTERET .
(group #&(&. nodeGroup & 7z(d nodeNo EA I T B, )

EZ_SHNEE
samplingZy g-'nupfﬂ & HOMERE| 1
EESRE geEa (JaE [ mas

1 EA [DogFx D

4-5-2-3. BRFJEORE

BREAE. FES520EHE (fix) ZEEL. Kii (load) (CZHAFHMAECEE [100.01 ZH\(TS
cElcgd,

RERND D TOWELVREN S, AR5RERICAEZENITERIESFERTE.

BUFORRICERRE U T2,
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¥ EHI;!P;TEEE BOUNDARY (Hfiss - ZAIMIH) DIFE
plate groupa: fix
v AR E-31] EiEE
¥ BOUNDARY (Z=fif) & x [0.0
B -
CLOAD (i) @00
DLOAD (FE7)
VLOAD (4%REH)
GRAV (E

BEERE
¥ FrontISTR analysis
FistrModel.msh nodeGroup: Load
» BRTOER w9 SEPEEOER
> RS O BRYEDOEE (ANMEZZOFEEHRICEY )
v HRARM O =S LEE (ATHE/MRE EBRICEY )

> BOUNDARY (Z=fiI) ® ENH-—FLEE (SSHREELBEEDSICEY )

¥ (LOAD (HE)
DLOAD (EEM) Fy (0.0
VLOAD ({%8&&H) Fz | 100
GRAV (E7)
CENT (D)

TEUDEDATIDE (B

CLOAD (SEhfSE) MEE

4-5-2-4. HUICHE

RSN RO DL SEENTE S NHESET B,

EEEETOBR. 5 XORBREN 8800Hz 2> TeDT. COEKE®D 1/10="1e-5 TEHEL TH D, RKEIE
Dle-5F TIAIWFDBEEDTZNTFAEL THB. [FrontISTRETI RIVED VYO L TEED
T3,

CDFER. [Displacement increment too large] MIS—HFLE, COA. REEAERS U THER.
RIEED M [Me-71 Tld. ZELTEHETERNDT. CHEERET Do

COERIED E. BRRACEEHRIT DT, BEBERTOBRIE(ITIE. RESE0,

4-5-2-5. RZAELEOAREBERE

REIED DRI 212D T. BRABELEDBREZITD. (£ step HERMIBNERET 3o )
RifIED 1e-7 T bms TTEHEL THD. 1 ROEBIRENEOHI 540H DR, 6ms T 1RERED 3 KD S
TIEETEBCLICE B,

CHEFEICTDE, Estep BT 160000 X7 v FICHED, TRER,
T A A TN .
FistrModel.msh BEAS
¥ RTOES TYPE AR &
SUrES | EWE (PRESE)
> HEYIEE . -
P BOUNDARY (ZE{i1) EstepH  |600eR
¥ (LOAD (f=E) {0 Ay le-7
Load fileti DR restart file
DLOAD (EEM)
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EZAOENAERE. 11001 X7y TRERICT . EZIRBEF. ETCICTFIVIEANZ, TRIDKERIC
HEUTE,

SPRING (/iREFE EZFLNEE

S i group |2 | om0
FLOAD (REHEEE)
E_SHE : :
VELOCITY () REgzEu B2 & BTJEE%‘_
ACCELERATION (i &h UFH @ SH

TMTTTAI /ENHEAYE R

4-5-2-6. ETHEBAMA. EROESE

SIRZERATESHIC. BRFileZ2THBRL TH<, (FEHUICHETIETVSINT., BRI 77ILM
DO TULD, ) EasyISTREE F®D lfolder RO U TP | R VED I WO LT, HIBRYT Do

SEOBARGSEENTE. 60000 X7 v PETHESIEDIOT, BEANHNND, CDAE. WIEHEETD,
I, BTV IHRZV S, BRI 77ILOHEIEEZ 2000 B(CEREL TH<, (BRI 71U
30 y CETHNBERTE, )

BEEE =
¥ FrontISTR analysis solver DRYE
FistrModel.msh WHIERDEE
¥ RITOES & WHEETS  cpull:|4
- A w48
> HEIEE
> HEFREMN FT (V5L WHIDEL)
R E

] iterationlogil & timelogdl] ERLDEAE 2000

restartMli): | EhstepHSEBETS

KRTT P |fistril
B
FrontISTRET
(M)

stepiiniT
(plotStepMonitor)

[FrontISTRET] RIVEOIUWOLT, SHBEERIATIE S, ZDHE. [stepKRFT] RIVEITU Y
D LT, plotStepMonitor Z#2EIL. step DEIERERTIE D,
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0.001 T T T ; . 1.8x108
f r Ux max
0.0009 i 3 47 Uy max i
i {1 i1 huz max | .
| \ Tl
0.0008 | "} I Uh hind 'ﬁx min —
W - : Uy min - lax1o®
0.0007 - ﬂ,’A \ | ‘ | Uz min
. mises stressimax g
. _ { | — L2x10
0.0006 l |
E I [ N
& ' 8 4
S 0.0005 f ! \ / Y  1x10 i
2 00004 | || | W \ B P
ol : | | | “1 | X £
a
0.0003 |
/ I ! 6x107
f.‘\
0.0002 - |
[ ! . 4 ax07
0.0001 -/ \ { !
2x107
-0.0001 1 L L L L 0
0 10000 20000 30000 40000 50000 60000
step

COIRRNS, RAZEMNMN [0.0009] THDCENDN B,

SHE®BRE. EZHLTULS nodeNo 12 ] DEMDETEBERM Ndyna_disp_2.txt] 7 71L& L TIRED
NTULBDT, COBREERT . FRINZDBRICES,

1.00E-03
9.00E-04
8.00E-04
7.00E-04
6.00E-04
5.00E-04
4.00E-04

ZH (m)

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

B%FEE ( S)

4-5-3. RAFMCRBECEERD (BF - BEE)

AIEDEEIL. FRE52RN5%N (load) (C—ERMEBZNIBIWEATH, CC TR CORECHERILES
R BBERET D,
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4-5-3-1.

FHR5RO% (fix) DI BAMEICRKEAREES XS, UTORIEESEX SBFZEITS,

1.2

REZLDETERA

0.8
206
g
{€0.4
0.2

0

0.0E+0

4-5-3-2.

BE, BREGEZRELTVBIDE. FIF5R0iRE (fix) ZEEL. %L (load) M I AMICHETT
100N DEPFRBEENMNTTUVD, CNE, BEEFCOIFF,

BERE
v HEHEE
plate
v HREMF
¥ BOUNDARY (ZEfL)
fix
CLOAD (f=EE)
DLOAD (EEN)

BERE
¥ FrontISTR analysis
FistrModel.msh
> ERTOER
b HEMEE
v HRET
» BOUNDARY (ZEfi)
¥ CLOAD (FIE)
DLOAD (EEF)
VLOAD ({&£WE1)
GRAV (E7)

(easyistr-3.23.201113)

1.0E-3 2.0E-3 3.0E-3

BFRE (s)

4.0E-3

BREGORE

BOUNDARY (ffirs - ZEAGH) DERE
group#: fix
3] Gl
B x 0.0
&y o0
&z (0.0

CLOAD (EErP{EE) MERE
nodeGroup#: load
v T SRPEECER
O MRYSEDOEE (ATMEEZOFFMRIcEY )
D) R—HILEE (AME/MRE EfRICEYR)
® EAH-—SLEE (EhEECUSEENRICEY )

Fx 0.0
Fy 0.0
Fz [100
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4-5-3-3. HARHCRKREAEICESZS
FHRB520%0 (load) (CERELUBRARFHE (I1HMEICT.0NDHRFESE) (C. KEAZEEESX3,

B2 35%E. HEEE Tree A NFMAZE] Z3&RL. MBI RIVYEDOVY WD TR E, HET D amp
ZEIC TAMPO] MEBMEND, D&, [REI RIVEDIIUVOLT, BEITES,
cnlckn, TAMPO) NREIER Tree HICEBINE NS, (TREE, )

@ - 0 EasyISTR: plateEigenResponce

EasyISTR for FrontISTR (ver 2.14-151027)
EEELEE _
VLOAD ({&8E77)
GRAV (E7])
CENT (D)
TEMPERATURE (iBE
SPRING (/1RES)
CONTACT (&Rt

BR9ZE{L (AMPLITUDE) MEEE
BEAS
BET Damp
AMPB

FLOAD ([EEREE
VELOCITY (iFE)
ACCELERATION (MO . )
IXTEMP Me<HifE | 15 VTR, << HllfR
CFLUX
FLUX
DFLUX |
ILM (
AMPB
2T TR
B solver B
post
folderBA< FlEfilef@EE | meshFilef@SE i 7 ECE folder 2 U7 BAL S

CD%. RFEIEE Tree IO MREZ{L] > TAMPO] &ERIRL T, BHRAZMLOFMEERTET B,
COEHELT, KAZETEIRERRMARBEFEAEICDOT —FEEET B,

T AT ESIERERMEE. BDO%kiR (load) (CHERTEREFICEBNDT,. [CLOAD,load | &FEIRL T
MEIR>> | MO VEDO D) YO LT, TRAZETEIERERM] AICBEL THE <, TRNBES B2,
C (&, VALUE & TRELATIVE (MEXIME) | Z#RO. [datafERX - R RIVED U WO LT, dataZ AS]
EECE
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@ - 0 EasyISTR: plateEigenResponce

EasyISTR for FrontISTR (ver 2.14-151027)
EE:‘EI_EE _
VLOAD ({&87)

S amp : AMPD
HRZFICHEELESZ S ROHOT—9EERTS
CENT (D)

TEMPERATURE (:@E =~ VALUE||RELATIVE (E3Y18) ] m [ datafER; ﬁsﬁ]

7

Fif9%E{L (AMPLITUDE) (MERE

SPRING (/iREFE)
CONTACT (i) REQHREMS FET AR
FLOAD (B E) BOUNDARY , fix CLOAD, Load
VELOCITY (i)
ACCELERATION (M0
INITIAL (#HBEE
FIXTEMP (BEEH ?
CFLUX (SEeh#FY
BAE) -“Ea—'
DFLUX (PIERH:ER)
SFILM (#MEESE)
SRADIATE (¥EEH)
v RRZE{
AMPD
AT v TR

# solver =0

post

folderBA< FlEEfilelE || meshFilef@sE i Sl folder 32U 7 LS

Mdata{ERX - IREE1 RO VED YWD T B L, office BEENTBNDT, T—FEANT S,
amp 7 —75 (&, RELATIVE (#ExHE) ZBIRL CTL\B%A. BREMHFICHT BEERICHESD, FTRIOKRICANDLR,

@ - O AMPB_ampData.csv - LibreOffice (alc
JPILE) @E(E) BR(Y) BA(D &R0 WD) F-50) TYESMW ALTH)

B o8 o XEE- 3 -
=:ﬁﬁ TakaoPGothic F 10 v B 4 é Iz oc[t' "

H15 v fw 3 = .
A | 8 Jcf] o | e [ F | & [l ! T

ampData
time value
0
2.50E-03
2.51E-03
6.00E-03

(=R =R

FT—HREE. csvT—HEUTRET S, FEBRULIZT—75I(&. TAMPO_ampData.csv] & BEIMIICT 71
BZRRSN, RESNBIDT,. BHSTERNRERETE S,

ETCOHETE (dataEM. BEZILESXIERRH) OREMRT UREET IREl RIV&EDOU YD
LCTHRBEEESIE D, CDEBEICED. FistrModel.cnt. FistrModel.msh J 7 1 JLAEZEFATNSD,

145



EasyISTRS#B/EV - 277JU  (easyistr-3.23.201113)

(amp F—5HE. AvT1T77ILOBRECETIATND, )

4-5-3-4. EERAMAE. BEROMESR

SHERIIARIIC, folder ADMER file LUFANNDEIXA v 1 E L2 THIBRL., BEMAAIC X v 1EDE|
L. 45T, SHEZRIALTC, StBEREIRE. [stepIRRFRI RS > T plotStepMonitor Zi2EI L TH<
ET. BXBREOGERRIENT S TRRIND,

0.001 T | 1.8x108
A . Uxmax
0.0008 [~ o 14 ol 1.6x10%
M Uz max -t
— [\ 4 Uxmin +
: J | Uy min ¥ - Lax10®
N | i | Uz min
0.0004 |~ N | mises strass max | i
| | | - 12a0
| 4 | | il II%
£ 0.0002 - | [y i ' |
= I\ W 3 w
= i {f | 9] x10 g
§ 0 e M e |, . a‘
| | a
% oy [ Ba0” 2
S -0.0002 _ . ;
/ " | | | | =) - 6x107
-0.0004 [ - = LM | K '
| " | X
[ | I | { k \ | Y ax0”
-0.0006 | \ r S e B [ ena oy
3 2 | f | ! 1] !
-0.0008 H* LY | O . |\ i a0
f Y i
-0.001 L ol ' ' ' 0
0 10000 20000 30000 40000 50000 60000
step

KITIAEE. AIROKBAZIEESEXTVREL XERUCHERME, (MEAZRILOREZEEML CE. 5HEE
AIJIBEXE )
BTM BUDTSTICEBM, BEMNELL TULBRFHERTE S,

146



EasyISTRS#B/EV - 277JU  (easyistr-3.23.201113)

1.50E-03

1.00E-03

5.00E-04

0.00E+00

Zf (m)

-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 (s)

COFFEERVB L. BT —IFEERLEE. TOT—FEZNIIBARARMGE L TREETESHIC
0. ICAEENLNS,
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4-6. RAELEEN (BREX)

BRSO ERABICERAZT > THd. BEEL. BOURSEZTONT. BEECLETRER
3 (4t) EXELTEBRNRDEH D, CDAB. EFILERP >IDENTIHBEICE. BEEEED,
CCTR FIREAUETIL. RAERET. BEERCLIBRETOTHB,

4-6-1. EFILEME

EFI)LIE. AIEERUC lplate.unv] EFESDT. COIT 7 1IVESGRIAS. Xv I a1EwE, IT—)LE
171000 ([CLTH <, MBIERIRERLU lsteel] ZRET o

4-6-2. BERFH—TEE (B - BEE)
TFE BRREEREEFC. —EEDEIITHET B,

4-6-2-1. BROBEDHRE

BRIRIBE Tree RO T ORELE | ZRIRU T INafiglhl &8IRL. COARARBIF. UTTHEELR,
EEAERE. MLl &#IR,
Estep B, KRS (S, HIEX D —HTE < EE,
R RnE [0.1] (CERE.
group &%& 2] (ZE&RE.

ERE
¥ FrontISTR analysis
FistrModel.msh
v BRITOESR TYPE AR

o
BE

EESE [@ﬁzﬂ;fﬁ (Newmark-Bi)
> PEES
[ ﬂﬁ%{fF FLE - #2 T HAE

25w TR FstepE kL]
REE R le-6

T OERE

BERE

i i
—’

> solver filet IRAR restart file
post

NSA—=F

ganma, beta |0.5 8.25 Newmark- Bi&
E-_SENEE

sampling® groupd}|2 = Eepalisl=iy
EZ5AE @ B () 28 (] MEE

RN [ uTd [ KA
SiE

CORETE. KEBEDPNKEL, FIROBERECEFETCETLOVREICEDTU S,
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4-6-2-2. BRFEORE

BREGE., FIEEAUREET D, (TRER)
b FEIMENE o iy
v EREM i

| =L OiEE
¥ BOUNDARY (ZE{iI) & x (00
Ey (0.0

CLOAD (f5E)
DLOAD (EEF1) &: 00
VLOAD ({ARE77)
GRAV (EA) i

rouT fsESch
¥ PARFATEIE

v HREMS - B .
v BOUNDARY (Z5{T) tw T ERPEEOER

fix D) BRYEDOEE (ANEEZOEEMAICEY )
¥ CLOAD (iFE) O R—SILEE (ADE/BAE EEElcty )

@ SHTHR—SILEE (SHHHEEKBEEMA Y F)
DLDAD (EEFD)
VLOAD ({&RSH)
GRAV (E7) Fy 0.0
CENT (L) Fz |100
TEMPERATURE (BB
SPRING (/iREHR o

FAMTAFT F4SEdh

nodeGroupd: load

Fx |0.0

4-6-2-3. EtEBEIA. WEROEESE

REIEE Tree AD solver] ZFIRLU T, solver DEREEEEZFIE S,

StE(3. 6000step STETEBINT. BROENIEE(L. 1200] (CRET D, (GTEBERM3I0 v HEKLEMD
RRE)

&, TFrontISTRETI RIVED YO L., £TIT D,

StERAE. [stepIKRER I RSVED U WO LT, plotStepMonitor ZREENT B, step KREZRRT S
JRRSED,
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BERE
¥ FrontISTR analysis

solver MERE

FistrModel.msh WHIEDEE
> BRITOES [ WHEHETS  cpull:|1
i Aw 258
> RSN

AT TR RIT (Y5, WHDELL)

FREZE =3
iterationLogh & timelogis] %"ﬁ%ﬂ:‘.?ﬁﬁ

B solver
post restartDFlE): [ Echsteph SEABT S
KTFITPTIb: [fistrl

B|E

FrontISTREST

stepiRiR®T
(plotStepMonitor)

TERAMHBRROERICES, SHREESELEO>DTLS,

0.001 T T 1.8x108
4 Ux max
I f\ . Uy max
0.0009 - S n J\ Wz max
Ml | J k! I E{Hx min 1 1.6x10%8
i Ik P, s
| LA f | ¥
0.0008 | ‘, "l I/l |1| Al misas stress max
| v i ' 1 1.4x10®
I/ | [ h
0.0007 - f [ i i
i | |- | \
V f\ f 1 1 1.2x10®
0.0006 - | I |
= f | I |
g i l i\ i 1 w0® §
< 0.0005 | | X a
w | | J| | Ul =
Q | | n
2 00004 | ] \\ ' || I 8
5 I' \ | 1 III 1 8x107
o \ |1
| \ | \
0.0003 | I '“.'- | || ll: | I\
{ 1i / | .I I\ 1 6x107
f | | |
00002 || | ] I\ [ JT—
' |\ N A [ ll.l' A a0’
0.0001 | /| Wl WA Yl
."-l W | )'lﬁ"; 1\ '_|L._-' |
0 --ﬂ/—\\ll-:" '-\_‘lli;m:‘ 11._L'.-i 2x107
’ W W N
i ¥
-0.0001 2 : y 1 1 0
0 1000 2000 3000 4000 5000 6000
step

SONREES. FIROEBEEDREICLEART, KEED%E Me-7] > [Me-6] (CREL T, BEETIEE
BTEILHORAGTEHES Bz, SHED step IMBOTLBND T, ~—FILHICEER™EE. B<HEo>TL

Do

4-6-3. ERAFMCHARICEERS (B - BEX)

C Tl BELEARGOREICKEAZRILES X TEHESETHB.,
CORREZELIE, BEETHEIEINT, Po<DELEBERILESEXZLICT B,
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4-6-3-1. RKRAZEILOAR
RIEZELE. TROKIC, DBUDPO>KDELZKERZEIEESEX3CE(CT B,

1.2

1
0.8
0.6
0.4
0.2

0
0 20 40 60 80 100 120 140

B%FEE (S)

RE

CONEIERENESX2A. StTBEOX TV ITEBHRET Do UTORRIC T2 step B ERREIEDE B
T, (1sRAFET 120step T TEEIT IHKE)

BERE

¥ FrontISTR analysis ERSTORIE
FistrModel.msh BEMH
v BRITOESR TYPE SRR =
S BESES | RBE (Newnark-BiE)
> e
b EREM PikE - 2 7 B
25w TR Fstepsl 120
v FMEIL 5]y 1.0
ANPE filedi DR restart file
> solver
post MaA—=4
ganma, beta |8.5 B.25 Newmar k- BiE
Rm, Rk 8.1 8.8 o=
E_SmNEE
sampling#l group|2 m HIMEE 1
ToORE g B () EE () mEs

T RA [ UFEH (] B

4-6-3-2. BARFKHEORE

BRARXMADRER. FIREFURAFET S,
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> IIREHEIE
v RAEN
¥ BOUNDARY (ZEfi)

CLDAD (f5EE)
DLOAD (EE77)
VLOAD ({#577)
GRAV (E7])

FEMT FEESh
¥ PARATEIE

v BRSNS
¥ BOUNDARY (i)
fix
v CLOAD (f=FEE)

group:fix
=31
& x 0.0
By 0.0
Bz 0.0

O

R
BE

nodeGroup®: load
Lty T ERPEECER
O BRUconEE (ANEzzOFEMRICEYR)
O F=5ILEE (ADE/EHRE E0xlctv k)
® E0M-—59IEE (EMEELL3EEMRICEY )

(easyistr-3.23.201113)

DLOAD (EEF1)
VLOAD ({F§77) Fr(0-0
GRAV (E7) Fy 0.0
CENT (L) Fz (100
TEMPERATURE (iSE
SPRING (/iRER BE
FAMTACT ¢ 42xdeh

4-6-3-3. BRKHICHEBLESZS

T BEARCESEXDT -5 T 7 1IVEERT B,
RERE Tree A TR L] ZFIRL. BN RIVELY WD, TREI RIVETIV VI LT,

FAMPO | ZE{ERRT B0

FistrModel.msh
> BRITOER
> HEYIEE
r RS

» solver

post

AMPLITUDE
BET Samp B
AMPR
amplitude EBRE
MEM>>| RS9 TiEM. -

M<<Bikk) 75 > THIER. <<HlR

S

CDE., BTEIEHTree RO TAMPO] &0V w O LT, BBREAZ{LS EDBREM ITCLOAD, load, STEPO | %=
MRS EIEREG ) ACBEIHTE D,
CD#%. TdatafERX - fRE1 R VED U WH LT, BRAZKIEZIT—IEERT B,
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PIMLAg I @nELyILa

FistrModel.msh amp#: AMPO
> ERIFOES HREGICHEELESZSEHOT—9EERT S
b HAREE VALUE | RELATIVE (48%HE) | || :
> HFEE
25w TERIA BIEOHERENE =
v FEEE BOUNDARY, fix,STEP® CLOAD, Lload,STEP®
AMPB
B solver
post
Eif>
«<Ed

ldata fERX - #REEl RIVED VWO T B L, office NEBENIT DT, KEAZILOT—F&EEHRLT, €
DFEL svIENTLEESTRET S, (TRER)

Lo v Ix L —
A [ 8 Jc] o [ F 6 i !

1 ampData

2 time value 1.2

3 0 :

4 60 1 1

5 120 0 0.8

% % 0.6

— 1 5 04

9 0.2

_10 | 0

11 0 20 40 60 80 100 120 140

% BSE(s)

14

13

CNTHEZRIETESERNEOIZEICLS,

4-6-3-4. FIEBIMA. EROER

SHEEHIRTIESNA. 2120 57V TFHB3NDT,. BREOENIEE(L 110 & LT, 10s BB TIRET S,
(THER, )
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CoHIWILASI gNELY3Ly

FistrModel.msh WHIEDEE
¥ BRTOES ] WHIEtET S cpull:|1
BiE XS a4E
b AEMEE
> AR FIT (V5. BINEL)
i ) iterationlogi}) [ timelogii) S NsAE( 10
1teratlonLo imeLo J L s 3
v BRI 2 el =
MR restartDFlE): [ Echsteph SEAET S
> solver BT Pl |fistrl
post 2
BT
CDERET. TFrontISTRET) RIVEDL Y YO LT EERIAT B, STEBERE.
SEDIVOULT, StBIRRERTIE S, UTHRZDBRICED,
0.0005 : T . T ax10’
Ux max ==
I.f‘\\ Uy max ———
0.00045 _{-’. \\\ LLmeqx
7\ Uy min 1 7x107
& g
% u —
0.0004 4 mises Sll’ESSZI"Ir':-IaIxn e
4 7
0.00035 - \ selo
i p
4 N
0.0003 - N 1 &x107
- .Jr:' Wy
Z /i b
T 000025 // 8
= y
9 // 1 a0’ §
L i AN &
5 0.0002 7/ N\ 2
a g \\ ;i
0.00015 - 7 3x10
0.0001
1 2x107
5x107% [ off YK
NN w107
0 [— T
’,-";’ '\.\.
-5x10°5 = ' ! . ' g
0 40 60 80 100 120
step

SHEE. SFELCEITVS, RO DFEEERILTETUNEIDT, MNIEESIFEL TLEL,
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4-1. BEMESTRABEGERET
AIEE CTORZBLERETE. REOCBBITHIMN. CCTE. &t GERE) OEBETETo>THD.

4-7-1. EFILFER

— —

EFIIE. XRFYvTFTrwh (snapFit2.unv) &> T, EME STRIBICERFTETS,

Ay U

~
b,
— S —
xﬁL @E

WALk 0N 7 &

T

CDEFTILD group b, LT TEREL TLS,

BT
/ M
movingFace

master

|OWRBETIAS TR s
(0.020 m)

group % X7y

outer B EIE ]

inner X EEEI

MST outer i) BEfRE (master {8l)

movingFace  Eim COOE%E 20m BEHT H B,

fix fim EEH

SLV_inner B BEAmE (slavefdl)

outerFixZ Ef=] I BAOEESS (RIEHRIZTIRD edge B5)

COFRDOXA WD 1% TRIOBKICIER L. TsnapFit2.unv] &L TIREFELTU D, BMEOX v (3,
MK LTWB,

fEHT(E. movingFace E%E 20mm/1s DRETHESTE. 5HE(E. 1s TTHEIETH B,
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TaTAvaY
AN AVA A AN
A AU TATATAVA ALY

4-7-2. BENA

BIEDX v 1&EHdHiAd. EFRE 1/1000 &L TH <,
C&. BRI, TENEENT] (CERET Do

f it eae s taree g

FistrModel.msh RiTOES
BB -
BE
AENT 2L
> FEIMHEHE AB:FistrModel.msh
> ARG AB:FistrModel.cnt
b 25w TR H:FistrModel.res

EEETODRES. RG] O TREE] & U, 5HEI(3. 0.005s FERET 200step (1s) X TEHEIE S,
e, BREFEEVRUYIORICT0.1] ZREL. EZIHEAGFESOERELEVDT, group&lc M1 &
BELTULS,

Ciwieasin Gnaiyses
FistrModel.msh BEAS
-
v RiFOESR TYPE | FHRTEART ] =
e e D I
+ HEIEE
b SRS BHM - £ THRE _
» 27w B Estepl
BAREL il g
P solver filed MR restart file
post
IS A—=5
ganma, beta _E!-..S 325 :Newmark-Bif
EZAWNIEE
sampling® gran-||:nE HDRERE 1
EZIHB B =6 [ FE ] hEE

O EA O vws (] BD

MEIOFREF. WmZElEE TAlminum] & LTz,
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F P

FistrModel.msh H::'%EEG?EEHE
v B OB elGroup®:inner _
same BB | Aluminum =] _%EE@EE’E_ |HEIDBERAL |
v HEIE MrEMEHE
Outer BRES/ 5T S5_data
r HRES o VERE - 5
> 27w TR

BMOREF. UTTHRE, (BEEHELSNE, default DT I DERE. )

GRAV (E7]) contactDES

CENT (D7) contact®Algorithm& B

TEMPERATURE (B 0 oo

SPRING (/NRER) | | 4150 thm | SLAGRANGE (LagrangefsisE) :

contactPaird%:(P@
» BOUNDARY (Z={i1)

contactType
ST AP © =-E E8 (slave-master)
DLOAD (EE7D) A-T =
VLOAD ({4%57)
GRAV (E ) contactPair%E
CENT (i) slave SLV_inner -
TEMPERATURE (iR master MST_outer =
SPRING (/iRESR
~ CONTACT (EZgm) contactDH4E
CPa INTERACTION FSLID (BERT~A) -
FLOAD (/EIHATRIEE)

» \rEL;(]rw (;?E)J NTOL| 1.0e-5 EEAELEME
ACCELERATION (A0 TTOL| 1.8e-3 ERAE L E ME
FIXTEMP (GREEE fcoef 8.1 EEEEN
CFLUX (SReRAME) factor| 1.0e5 BERD 2T ILT + B
SFLUX (EERE)

BREMCOVTIE,
fix xyz FHMEEE

movingFace  yz HAERE
outerFixZ z AAERE
(CERET Do
movingFace (&, 20mm/1s DERETHESIE SN BESESSEL LT,
REEHREITSD (20mm/1s = 0.02 m/s)
20mm DEAMIEREL. ZOECHEELEESXS
AERRGDEDAETESETETIN, REESXARFEAMNE T, IRERETRUVDT, REZH
EITBCEICTBD, UTORRICEEL,

+ HEYIEE group: fix
v HARMT B [EliEE
v BOUNDARY (Zfi) & x |0.0 '
By e.0
movingFace &z [o0.0

outerFixZ
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TR group#:movingFace
¥ BOUNDARY (ZEfL) £ ] Ol
fix Bl
movingFace (
outerFixZ B4 4 .E].E!
CLOAD (HE) & s.0

ninan FETY

T T

v BOUNDARY (Z54i7) group#:outerFixZ

: ] Lz
fix S
movingFace = ]
L1y
CLOAD (&) ® : '_a.a

ninan rEFEHY

B CONTACT (i)
FLOAD (EHARIE)
¥ VELOCITY (GF[E)

ACCELERATION (03

TUTTTAI ¢ 4THAIS R

nodeGroup#:movingFace

SO, & GEHEE) 28TR. ATV TBRORENRECES,

CDEE(F. DTIME (BSREIESY) . ETIME (B THER) ZHRELIZOHCESD,

Eo )
~ FrontISTR analysis STEP®
FistrModel.msh BERERSEES (BT TEEIFIEA)
b BRI DS TYPE STATIC ~ | DTIME ETIME minDT maxDT
b PRI CONVERG 1e-6 L
YHRE (¥IHERERE) SUBSTEPS 1 8,1 i
b A ...
i MAXITER 1080
v X7 TEEHT :
STEPR MAXCONTITER 18 5 |
FRERAZE1L
i stepBRiT 0 SIEHRFL
@solver C MstepE TOHEARRG HETSERRG
E?; BOUNDARY , fix,STEP@
BOUNDARY , movingFace, STEP@
Res iR>> | BOUNDARY, outerFixZ, STEP
= CONTACT,CP@,STEPS
<ET
VELOCITY,movingFace, STEP@
4-7-3. EtEREA. BROER

ECORENTT ULEOTHEZRKBIE S,
#RIZ solver (F. TMUMPS] ZIRL . $ERHIEE(L,

M10] (CERE L. 10step fB(C 200step F T\

20 7 DIERT 7 T ILRHR ERSRE TR ZRR LTS,

BUFA. plotStepMonitor MHEFIIERICHL D,

(TN, default DER

t
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0.025 1x10°
- 9x108
0.02
- ax10®
- 7x108
0.015
6x10°
z 2
= g
w 3 a
g 0.01 5x10 p
d o
i E
=] 45108
0.005
3x108
| 2x10°
0
1 1x10®
/
0.005 { | | 1 | | | 1 | | 0
0 20 40 60 80 100 120 140 160 180 200

step

S8 SFELO TV BT BFEAOR. BBREEDZES>TUEL. COR. LR XARADOE
IMEEV ZT7(CRIELTNS,
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4-8. EEfMESUHBURT (ROTL X#(FMNI)
EANEENT, BYEBMERNT(E. BMTEN CTEI CTLBNT,. CC TEMEBENESURERT (RO L X887

T) #T>CTHD,
C DERMTIS. BEfm, B¥EM, KEFEOIEFEBAET O EICEDNT., SABERmIIEREFLLS,

4-8-1. EFILER

ROTLUZMIEZZ T, MTOEFIVERELTWVSD, COBFIFESEREMBNBIOT, BAEE. B
WERKRE LTV,

Fre. BB, TREEMIDIROEILZ. ETFTREIDEDULNSI LTV, CNIE. EYERIC, BEE(IC
BEMHENTEDIRICT DA, (MREAIE slave, ETEUEIZE master & UTzBF. slave 0 node MEESE(C
master EI0 face RICUX® B %)

plate volume element =
plateFixX face  node plate RABIIHE (X BAEE)
platelp face  node plate L (BZARE : slave fil)
plateld face  node plate TE (BZARE : slave fdl)
plateSide face  node plate MEIE (Y BMEERE)
plateFix edge  node plate ARAIHE Tl edge (XYZ EIRE)
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jigUp volume element it
fixXy face  node RARIRE (XY BE)
moveZ face  node L@ (ZBEAEBEHE)
jigUpSide face  node mElE (Y A[ERE)
jigUp_contact face surface TE (EAmE : master )
jigUd volume element THY
fix face  node RAIRE (XYZ ERE)
jigUdSide face  node mEIE (Y AREE)
jigUd_contact face surface LE (AR : master )

XwTald, UTORRICIERL TULS,

i, ERETFTRETILIL, D&, LB%E EIFCREBET R EIT S,

CDEENIE. BERZESTHBTOA. 1 RERET S,

LT TRISTIRDNEMIL A tetra, IRIEASKEFT DA, 1 RBRXTERBENRD D hexa TR YT IZEERL
t(l\%o

L.

CMXwZa% [Compound_plateligs.unv| & U TIREI D, (EasyISTRD-T VX k—JLdirectory d
unvFiles 7 A JLIRICREINTL S, )

4-8-2. BEARAR

C Ch\5 EasyISTR L TEEY 3,

4-8-1-1. Xy Ya1FBEHRIIN—TOERHRDHIER

ER SNz unv X w T a% fistr HOX W 2 (CEHBL. scale & 1/1000 (CEREL TH <,

Tiatg, EEIR Group (E. BIMAEEBL TERINTULBD A, CNEEBIET D,

EEENFE(IE. EasyISTR ET. TNGRPIEIE] R VES U wH L CENZER IEEHaNHIBR] TIEE
93,
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EETE
¥ FrontISTR analysis AwD 2 EE =
i 2PT) £
FistrModel.msh i |[ o T | =2 LA
[y i t = =k 2712
BB abaqus2fistr |Compound_plateligs.unv B | A7 |
FAEYMEE
RT— ) EE
FHHE ($DHRIREE) i
> EBREG EE | g=En
27 v TBH AwalE
R S
modelSize(xyz): @.05 0.0802 0.83 meshiRdHAH
> solver -
post nodes 4382 | NGRPOHEIE
elements type:361

elements type:341
elements type:341

IERMIROHIRR] BE LT, AROKKICH
RIN—TDIREZERET Do

CDFZE(L. plate DEEE. B slave
HIIL—7. L TEOREH. LEBEOBEHE
NEZIEZE LT, CNSICEBIIHRE
%9,

HIFRT BRINELER(E. ROAIE., £TE
DEIEICE T MR ZHIBRT SEECLTL
Bo

COERTICED, THOBEEAERN, EEH
ROEBRSNIZENERTE S,

ESEE R ORI

nodeGroupANEBEREHIERL E L.

6 fix: 3 /166 HIER

fixXy: 3 /26 BlER
jigUdSide: 198 /1265 HIER
jigUpSide: 168 /810 HIRR
moveZ: 3 /108 HlIER
plateFixX: 3 /15 BlER
plateSide: 418 /1010 HlER
plateld: 3 /3083 HIE&
plateUp: 3 /383 HlfR

5838
3941

EREE |

B & = OHBlIER

EisRGroupTHELE
GroupMNBRILE T, EEFBENEHREELETS.

HimGroupEl LN EEH R EELE

(O zEmmomnss e stng 3 Edeomasa)

EmGroup OEBEIRESREL .
BEEOEUMEINEEHRELFRT S,

\SEmGrpup

| LIciE |

plateFixX

plateld LEEEE

platelp
fixkY

fix

movel
jigUdSide
jigUpSide

5 plateSide

EimGroup L HGroupDEEHREELE

@ 8L TV SBREMRGrowpn SHRTS

| F#e el l 0K
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4-8-1-2. BBHAOEE
ORI, IR (CRET Do

FistrModel.msh FTOEM
| A &
. 3
. S AERTPrIL
HIFHE (FIHEER) A :FistrModel.msh
> RS AJJ:FistrModel.cnt
25w TR i FistrModel.res
iS{E S .
b solver [ e

4-8-1-3. RO E

EHE. UITTHRET B,
Jigud TFEY  Steel
jiglp EBY  Steel
plate #% steelOther (¥BIERARL)

¥AMERAR] (steelOther) (F. MRIDB (CFEELLVD T, Steel DYIMHEZE ZDFTFIE—L T, steelOther
ELUTDBICEFRL CEEMMEBIE LTES,
jigud, jigUp [CDWTIE, BMMEIE U TUATORRICERET 3o

FistrModel.msh HMWEE{EG?%E
— elGroupd: jigld
S B | Steel = YHEEDREE | | #MEDBERIC |
e
jigUp MBEEFIL | ELASTIC > | ¥Btk(plastic)data
plate BREF/ 5T ; 2o data
PIHAME (FDHEERT) e : it
...
FistrModel.msh ??Et#?ﬁggjiﬁ
BRET OO
v BE E: | Steel = YHEEDREE | | #MEDBERIC |
jigUd FRMEE
MBETIL | ELASTIC > | ®B¥f(plastic)data
plate BHARIF/ 51T : e
PIHAME (FDHEERT) e
> HREG

plate [CDUVTIF., BUMEIE TSz, LUTORICEHEET B,

FistrModel.msh AEYNEHEDE
elGroupf:plate
R (DR o [ - ] - \ :
v BREE AEE: | steelOther =3 VMEEDBRERE | IHHDBEB:K .
jigld ARYMHEE
jiglp MEETIL | PLASTIC
ot
ek HE{ER MULTILINEAR
> FREL . .
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C D%, BUMBIOGNIEHEE EHIIMENHDINDT. LR SS_data {ER - IREI RIVED DU W
DUT. INEERT Do LUTORRICERLTULD, (BIE. BHICERLTULD)

A | 8 e o | 0 [ F | & [ W | 1 |

1 SS_curve

2 value stress 8.000E+08

3 0 3.200E+08

4 0.02 3.800E+08 7.000E+08 il

5 0.025 4.000E+08

b 0.05 5.100E+08 6.000E+08

7 0.1 6.100E+08

8 0.15 B.500E+08 5.000E+08

9 0.5 7.000E+08 ™

19 o 4.000E+08

11 R

12 2 3.000E+08

13
4 2.000E+08

15

16 1.000E+08
—%%— 0.000E+00
=T 0 0.1 0.2 0.3 0.4 0.5 0.6
_2e =

1

22

4-8-1-4. BARHEDOERE

EAHERE, UTFTEHELTUL D,
RIS, I ARICEITEDINDT. movel] (CDWTIEZ. ZAMIC -0.00476] BEITEBIREICEELT
WD, CHIEF. FRDOTERICHEYTIUEBEICLD,

v BREM group#&: fix
¥ BOUNDARY (Z{i1) B Blésf
Fix B x 0.0 |
FixXY & ye.0
jigUdside = : :é_a
iiglUpSide
v ERENG group&: fixXy
v BOUNDARY (Z5fi7) . S Blémf
fix & x [0.0
@y [os
jigldSide Mz ..
jigUpSide
v EREG group:jigldSide
v BOUNDARY (Z5f7) B Blésf
fix 0 x|
FxXY &y 0.0
jigUpSide
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fixX¥
_ jigldSide
movel i
plateFix
plateFixX
fixX¥
jigUdSide
_ jigUpSide
plateFix
plateFixX
jigUpSide
movel
plateFix
plateFixX
plateSide
CLOAD (7&7EE)

movel

plateFix
plateSide
CLOAD (f=1E8)

DLOAD (EEFD)
movel

plateFix
plateFixk
| CLOAD ()
DLOAD (EE7D) | |

group35:jiglpSide

=
Ox | |
By 0.0
Oz

group#:movel

_Eu
x| l
v
& z |-0.00476

group&:plateFix
7
& x 0.0 ]

&y |00
@zfoo |

group®&:plateFixX
I
& x 0.0 ]

Dvg

O d

[Jz

group®:plateSide

=
Ox | |
By 0.0
Oz

] =]

oA

[OlinA

OlisfA

mElimE

BRMORE. UTTREL TV, BEARY (I, 2BEHINDTERERET B,

CLUAD (fAlEe )
DLOAD (FE7D)
VLOAD ({487)
GRAV (E7)

CENT (3=iv)
TEMPERATURE (ERZ
SPRING (/\RERE
~ CONTACT (E:8d)
M
FLOAD ([/EHAfIE)
VELOCITY (ZR[E)
ACCELERATION (ho3
FIXTEMP (REEETE
CFLUX (SEREE)
SFLUX (EEFRER)
DFLUX (PIEBFEER)

contactPairZ : (PO

contactType
© =-E 8 (slave-master)
EH-[
contactPairM:EE
slave plateld -
master, jigld_contact -
contactDEMF
INTERACTION FSLID (BRI AD) v
NTOL 1.8e-5 EfRAE L EF LB
TTOL 1.@e-3 EFEARL ELE
foef 8.1 EERERE
factor 1.0e5 EROATILT + B
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LLUAL | falE )
DLOAD (EEF)
VLOAD ({4E81)
GRAV (E7)

CENT (3Bv1)
TEMPERATURE (2R
SPRING (/iREZ
~ CONTACT (&£84)
cpPa
P
FLOAD (/EIHAfRIEE)
VELOCITY (G#EE)
ACCELERATION (03
FIXTEMP (CREREE
CFLUX (SEpEE)
SFLUX (EEVFRER)
DFLUX (PIERSEER)

contactPaird%:(P1

contactType
© =-E e (slave-master)
H-f
contactPairDEEE
slave platelp v
master| jigUp_contact -
contactDFF
INTERACTION FSLID (EMRT~RD) -
NTOL 1.8e-5 EEAE L ELME
TTOL 1.8e-3 ERAmE L E0ME
fcoef 8.1 EEIRREL
factor 1.0e5 EROAT LT + Bt

FERRFERERDIZ 6. X7 TR DERENUE(CE S,
FERTEG. EBE Z2AMIC [-0.004761 BEISECTTIL XL, CDE. LB%E 7AMIC [0.003] BENS

BT, BERMIRECT D, CDR2IATYTOREWICE D,

FTF. B1XF7vF (STEPO) DERZE(F. LT THEET 3.

WLUML | PT

GRAV (E7)

CENT (3=mD)
TEMPERATURE (2R
SPRING (/i REZFE
CONTACT (Es84)

FLOAD (JEIHAfRIEE)
VELOCITY (GEEE)

ACCELERATION (D03
FIXTEMP ((REEE
CFLUX (SEpEE)
SFLUX (EER®)

#])

SFILM (BMEiE=E)
SRADIATE (¥2&1)
v 25 v TERIT

STEPB

STEP1
LS E o

STEPB

BEREEBESEES (BB TRIEIEEA)

TYPE| STATIC =
CONVERG 1e-6
SUBSTEPS 50000
MAXITER 1000
MAXCONTITER 10

stepfFiT 9 2EREG
C DstepFE TOEBREG

DTIME

1.8

ETIME minDT max0T
50.8 8.0801 18.0
[RF RIS 4% : 0.50,10,50,10,1

EREISIEINSELF: 1.41,10,50,10,1
cutBack%F{4: 0.50,10

stepPI D EIGRIRFFEL (FRFE) 5

HEY SEARRG
BOUNDARY , fix, STEP@
BOUNDARY , fixXY, STEP@
BOUNDARY , jigUdSide, STEP@
BOUNDARY , jigUpSide, STEP@
BOUNDARY , moveZ , STEP@
BOUNDARY , plateFix, STEP@
BOUNDARY , plateFixX, STEP@

DALIMDADY ] aéaCida CTEDA

COFERIE. EROBEE CE(C. BMKEBNASTRET IR, BFRMEDE LTV S,

FEMTRSRE (S

#IHARFRIE D -
min BRFRSIESD
max BRFRIE S

TREUIZ,

SIEEROREFE. FEET 5] 7REFI BRE,
RIED OB, IBIMORES. LRO MRE...| RFVED VYOI LT,

IWEDEF,

0~50 & LT,
1.0
0.001
10.0

RET Bo

Ean—l

X AE

RAET 7=+
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EREESEEEOBE X

FEROEIEE. D v Ry ORFOFMETE

max, sum, EMOREHHNTEMEB=RZz (BIEW) KEH,
EffisubStepl E THREMEL 2B, E(LZFE(CIG U CHABE Y (J8M) 935,
sunE# = maxREH + ERREN

BEREEEOAT
FEE  maxREH sumREH EREAREYW EFisubStepl
(S =P | | 10 50 10 1
FrRIMEIE 1.41 18 50 18 1
k= cutBack B
cutBack @.50 10

IR L&D - ZIEEId. BREEEEEECG U TEL L, BEtET 5.
BEtER#E A wutBackEMEB R TIBS. DT 3.

Tl 0K

RRIED OB SIBMOZE(ERE 10.8] & 1.2] £ LT, BEOHNIEEIES,
Fle. BREEOBLOLUETOMEE XS < (max R1E#:20. sum RE%:100) LT, BOEZLIEFHIST
BEAZREL TL\ Do

F2X7 v (STEP1) BIDIBREMA(E. movel ] =7 AMIC 0.003] #EREL T, LBI%E FHICHBENIS
HBHREICT B,

HIHHE (#IEHERE) group$:movel

» EREN =i o] T2
v HREMF STEP [ x
v BOUNDARY (Z{i7) Oy

&F z |p.003

CLOAD (fIEE)

F2XFTwvS (STEP1) DEEEF. UTTEHREL,
TRE ImBEBIESINOT. BNREZE 0~30 & L T,
YIHARREIE S - 1.0
min BFRIIESY @ 0.001
max BfREIES> @ 10.0
TERELR, (stepl EAUERE, )
STERROREE. FEET 3] 7RETIHRE,
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L e ]

GRAV (E7)

CENT (&)
TEMPERATURE (R
SPRING (/iREZR
CONTACT (Ez8d)

ACCELERATION (03

FIXTEMP (:REEIE

CFLUX (EEchEE)
SFLUX (Em#ETrE)
DFLUX ( FE)
SFILM (RMRiE=E)
SRADIATE (¥251)
v X7 TR

STEP@

FFREZE{L

STEP1

BEEFRMEBSEES (BBATIEEITEA)

TYPE| STATIC -
CONVERG 1e-6
SUBSTEPS 30000
MAXITER 1608
MAXCONTITER 1@

stepf#tT 9 SEHRRG
C MstepF TOHERRG
BOUNDARY ,moveZ , STEP@

DTIME ETIME minDT maxDT
1.8 30.0 0.0a1 108.0
s RO0E R #&4F: 0.50,10,50,18,1
RIS LF: 1.41,10,50,18,1

cutBackZ{4: 0.50,10
stepI DI BIERIREFESR (SREE) 3

HET SERRG

BOUNDARY, fix, STEP®

BOUNDARY, FixXY, STEP®
iR>> | BOUNDARY, jigUdSide, STEPD
gy | COUNDARY, jiglpSide, STEPD

BOUNDARY , plateFix,STEP@
BOUNDARY , plateFixX, STEP@
BOUNDARY , plateSide, STEP@

FOMTACT DA _CTEDA

RIED DL BMDOREL. T IFIEDEF,

4-8-3.

EtEREIA. EROMER

SHEBIRSI T BHIIC. & solver & TMUMPS | (CEEL TH <,
Fre. BAHEBICDODVWTE. UTEEMLE,

HIR U9+ :NSTRAIN
Bm /R 71 :REACTION
D EDERET. SABRIATE S, COFERREF. UTFICES,
0.002 T T T ; : Tx10°
Ux max ——
A A A Uy max
0 o . UL max 4 & 108
\\\ TR /-'ﬁ\,ff B || Uxmin —— §
“ n ol [ Uy min
-0.002 | i A / in Al e
\\ o mises stress max
i 1
-0.004 ;/\‘ '-.\
= /\/’ \ \ 4 ax10® o
& A \'\ \ —— £
g -0.006 [ [ \f @
o | o u
& ( ol - 3x10® £
o |
-0.008 | \
|
|I N - 2x10°
-0.01 ) \
i \ _ 8
002 f ¢ 1x10
// ‘\\__\_\_. LT
-0.014 . L . ) . 0
0 20 40 60 80 100 120
step

HER/BRE. UTEEdfce XTVYTNY OPEBIGNIERTE S,
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mises Ji5/J

— 7.9e+08

NodalMISES

6e+8
de+d
2e+8

— 0.0e+00

COEtE(G. BFRMBAEM > CHEIERBR. N8N TKRT L,
FrontISTR-4 T subStep = 50 + 30 = 80 step CEHEIEER. 3.5BENMNNDTULZ, CD&. BEHF
BIED DEAERERNC ENHIB,
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a7

EasyISTRS 8V

UG DRy

4-9,

KR(E. Aluminum & Steel ZEED HDE /N1 X T ILE U TERT 3,

Z
2

EasyISTR CEML R ZEIT D TH Do
it

TV

[CAE-fistr/Case/biMetal] T # LI E{ERL T. COPTEHEFEITS,

workFolder (&,

EFIVER

4-9-1,

XwZ a0 X(E2.5mm TYE

o

) 0
Moo
S 6
mh o
< D
B o
cE B
#em °
£3 =
Sugg
H_Pb\
BUEN
D\m._llu
RENIIRY
VR
w_cmm
SRE
ZET
SpHe
S 03
el
ES5UW
© A
=16 N0 M
HS D
XZJWW
> -
S -3 N

fix (nodeGroup)

~
o~
S o
o >
“ O
O <
+— O
C
L v
£ ©
U Y4
—
(<3}
~ 0n
(%]
o v
o
+~ O
\

-

200 x 20 x 5 mm x 2%

bottom (elementGroup)

load
(nodeGroup)

=

i

RE LRI EBMERETOTHD,

N
/]

FEtTE. R (fix) ZEEEL T,
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4-9-2. RUGDEFOBIMG

BUL RS, PEFRE R 200CE LT, 100 CETRELRIE T, BUEHEAL THDB.

4-9-2-1, XwI %A

REIER Tree AM [FistrModel.msh] ZZIRL T, E8...] RS VY&ESD U wH LT MbiMetal.unv] %=
BRI B, (D77ILEMR] RIVEDY YO LT, unvER > fistr ERXICERHRET B,

D&, BX%E 10.001] (CHREL. MEXRZHE | AIVEDT I VO LTI1/1000 (CHENT D, (salome @|T
m B TETILVEERL TULDZ6H, )

FODEL - EGRP ( elementGroup )

modelSize(xyz): 0.2 0.92 0.01 1. top
2. bottom

nodes 8065

elements type:351 6096

elements type:351 6096 SGRP (faceGroup)
1. otherS

EGRP top 6B96 2. press

EGRP bottom 6B96

SGRP otherS 6800

SGRP press 3048 NGRP (nodeGroup)

NGRP fix 45 1. fix

NGRP load 45 2. load

4-9-2-2. BROBEERE

EasyISTR MERTEIRE Tree N MMETDELE | &3 IRU T, [REHMEEENT ) Z38IRL. [REI RV
EOVYOULT. CNEBETES, (TRER)

MERE , WA OB B
¥ FrontISTR analysis ! i
FistrModel.msh | BRHTOOE
m R :
PEEE BTk
v RARM AN :FistrModel.msh
BOUNDARY (ZE{i1) AR:FistrModel.cnt
CLOAD (&E) HiN:FistrModel.res
DLOAD (FE/) —
VLOAD (44R77) -
GRAV ()
4-9-2-3. MRIYMEEDERTE
TE8 (bottom) % Steel. LEZF (top) % Aluminum (CERET B, TS,
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¥ FrontilsiK anaLysls

FistrModel.msh MEMEHEORE
elGroup:bottom
FRITOES
S —— HEaE: ._ Steel = IIHHDB’@':EE( J
s
top HEETI I.ELASTI[ :| ®BtE(plastic)data
> RARME Bk /51 T S5
BRZL e i
AT v TR
> solver E

¥ FrontlsiK analLysls

FistrModel.msh MEYHHEDRE
elGroup$: top
FRATDER )
R — e IlA'Lumlnum = IlMHDB’e’:EE( |
bottom HEYMEHE
top HMHEETI I.ELASTI[ - | EB#E(plastic)data
> RS RERELE/ 51T it e
T —_—— EHRER
27w TR
> solver BE

4-9-2-4. BAREDOEE

BREAE. NAXTILORR (fix) ZEEL. BE%E 20°CH\5 100°Clc ERTE S,
TR, fix DREFARGE (BAE) OAR,

> EAEME :
group#: fix
v EREM
¥ BOUNDARY (ZEfiZ) W EM
&y 0.0
CLOAD (FE) &: e

Rl AAR ST+

BEDREE. VHEERER 20.0] (CEREL. Temp_ValueZ= [100.0] (CRET B,

EBBEM, 5/ To1 DOIREEICHE B,

FIVORYOR TBMCEBITHRREMES ] (3. BMCEOBAET >R CEEDHMAE U TLSIRE)
EESHNESHTHD., SEIFEHLDLVDT, FTvIULHEL, SO, ETHNI—LREE L TEBRI 3.

BEEE ; =
= TEMPERATURE (iSE) i

DLOAD (FEH) e

VLOAD (#£#7) B e——

GRAV (E7) MR (200 | meshFileP3ic TINITIAL CONDITION] & L THE

CENT (D) HBERE

v TEMPERATURE (32 [ MESRFESEEES>  (BEORMEIRITES: 0 steps)

Temp_Value I1aa.a | Bnodel CEET SIEE

SPRING (/1RER READRESULT BRI R DS steptl

CONTACT (itAl) SSTEP BARIT RO EMMEstepo

FLOAD (AHREE)
INTERVAL MRS S A 3

VELOCITY (3ZE)
ACCELERATION (70
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. CC CHREULCPDEHREICDVTIE, msh T 7 1)L TINITIAL CONDITION, TYPE=TEMPERATURE] T
RETBABICH D, COREL. REEHTree N0 TYIHHE (PEIRE) 1] NTHRE (TRER) LT
EEREREMTZBINT, EE5THREL TEBOILL),

HEERE = —
FistrModel.msh INITIAL (#HEERE) MERE
BT OER nodeGroup&:ALL
> REMEE YIHRRE [20.0 | mshZ7-rJLIZ TIINITIAL CONDITION) & L TEE

v iHRE (MHREE)

P
BE

v HREM

4-9-2-5. EtEBIA. WEROMER

BREGOBRENTET DT, SHEERMBT D,

REIEE Tree A0 Msolver ] &EIRL. TFrontISTRE(TI RIVEDL U WO LT, HABERIKIES,
SEAMRT LIRS, BEEE Tree IO Mpost] EFIRL. TF—59%H) . lparaViewiddh] R VED
JwDUT, paraView CIERZMHRIT 5. TRINHERL 2IRRE,

mises [5/J

BEZRBICED, NI ATILBEELTULS,
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4-10. RMTEERNT (BRAENT)

EasyISTR TEMGEBDEEFTE{T > TH D,

EFILFARIE. Aluminum EBMTENDE() Glass ZHFIFEDE R EFTILE L THAT 3.

workFolder (&,

4-10-1. EFILER

EFIUE. A 100 x 50 x 10 nm T DS, 50 x 40 x 10 mm (D Glass HMESHIAFT NI,

XwZal(d, Salome T Netgen-1D-2D-3D, 4mm

fix (nodeGroup)

-~ Al (elementGroup)

Glass (elementGroup)

load (nodeGroup) [
LoadF (faceGroup) [

[CAE-fistr/Case/biMetalStaticHeat] T # JLAE{ER L T. CHPRTHRRAEITS,

TAYvT21&YDTULB.

a"(’ ¥
g
e

it
o,
e

'-l T
ARADTA
%ggﬂ}
A7
T4,
e
i

W
4

e

5
i

il
K
5

e

oy

50
S
xRS
T
Ly o
K

s

i
N

ORIk

OO
Sty
o
)

¢
it
o
L

J
Y

S
ST

TEEMofeX v a% lAlGlassPlate.unv] & L T workFolder RICIRZEL TH <,

4-10-2. RMCBEENT (BEET) ORRA

plate IGE (fix) EREEEL. Jif (loadF) [CBRREMR T, BEBREERDHTH B,

4-10-2-1. AXw 1%

EasyISTR{EIG 'AlGlassPlate.unv] T 71 ILEBEL T, X v 1 ZHUBERAUTICE D,

AwZaly B

modelSize(xyz): 8.1 0.85 8.01
nodes 936

elements type:341 1628
elements type:341 1186

Al 1628
Glass 1186
otherS 1872
loadF 56
fix 53

load 45

EGRP
EGRP
SGRP
5GRP
NGRP
NGRP

EGRP ( elementGroup )
1. Al
2. Glass

SGRP (faceGroup)
1. otherS
2. loadF

NGRP (nodeGroup)
1. fix
2. load
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4-10-2-2. MRTOERORE

REEE Tree A MEETOELE ] ZFIRL T,

¥ rrontlsiKk anaLysls

[BMRE (BHENT) | 2RIRI 3. TREE,

FistrModel.msh BTOER
i ALNT 7T
> RS A :FistrModel.msh
FEE{L AN :FistrModel.cnt
25w TR HH:FistrModel_temp.res
4-10-2-3. MEYMEEDRE

MElZ. Al%Z TAluminum] . Glass & [Glass] & U CERTET D, FTRER,

¥ FrONTL3IK analysis
HMEEEDEE
elGroup®:Al

FistrModel.msh

i B8R | Alumi = HMEDEER<
S : uminum il 3
Glass HEETIL _HEM > | ¥ (plastic)data
> RARM BREAE/ 51 T 55_dat
5w TR
» solver BE
* FrONCL3IK ANaLys1s
FistrModel.msh HENEHEDRE
elGroup#:Glass
e HMER: |6l HEDBER<
— : ass 3
Al HEMEE
> BARM RERELE /51T 55 _da
25w TERET
» solver BE
4-10-2-4. BRFL

BREM(E, plateimE (fix) & 20 CTRERERE L. Fii (loadF) (CEFR 1e5 Wm2 ZMX B,

BEBENDAEE. BEER Tree RO TFIXTEMP CREREIE) | £RIRL T, HET S nodeGroup Mfix] &
BELT. COfix (CERERE 20] ZREIT D, TRIMNETE LK,
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TLPIC IR UG |

SPRING (/iREs) | [nodeGroup: fix
CONTACT () BE |20
FLOAD (FEHAREE)

VELOCITY (iEE)

o
i

BE

K

ACCELERATION (haj
INITIAL (#DER:EME
¥ FIXTEMP (EEEE

CFLUX (iqﬂ!ﬂaﬂg

BREDERTEFEE. nodeGroup (CERET B HEE faceGroup (CERET B HERH DM, CCTlE
faceGroup (CBRRERE LT,

HREIEE Tree AM TSFLUX (EZARR) | ZFEIRL T, RET S faceGroup MNoadF ] EBEELT. <D
loadF [CEAFRER 1e5 W/m2 ZANT B, TRIMANDURIRE,

2rnimg |

fvrsaR

CONTACT (@) surfaceGroup: loadF
FLOAD (FEHEEIE) EFTHE | 1e5
VELOCITY (2EE) =
ACCELERATION (hd3 BFE

¥ INITIAL (#0EHERE

ALL
¥ FIXTEMP ((BEREE
fix

CFLUX (SEChET
v SFLUX (E#RE)

REINY FODRSkEh

4-10-2-5. EtEBEIR. BROER

SEIEE Tree AD Nsolver] &FIRLU T MFrontISTRET] R VEDI U wWH L TETIT B,
SHHERTH, RTEIEH Tree AM lpost | HFEIRL T,

MParaView#2&1| 7R > T paraView & icE) UHERT
%, TRIDHERLUBRICE S,
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4-10-3. RMCBREFTERHSBICNERDHD
BIRDEPMCERET CTRODISEENDMEME O T, RIS ERHTHB,

EMCENTIRRERE I D, BIDHENTE. TbiMetalStaticHeat] Z#ZIE—L T,
lstaticHeatStress] J# LI ELMER L. % workFolder & LT, BLHBEAEIT S,

4-10-3-1. EETOBERDORE
T OOERE (IR EMEENT ] (CERET Do

@ - 0 EasyISTR: biMetalStaticHeatStress

EasyISTR for FrontISTR (ver 2.14-151027)

BERS RRAR DOEEERE BE
¥ FrontISTR analysis
FistrModel.msh BT 0D B
BB TR AT =
= EDET AENTFTIL
v AR AMN:FistrModel.msh
» BOUNDARY (ZE{iI) AR :FistrModel.cnt
CLOAD (fE) HN:FistrModel.res
DLOAD (EEA) _—
VLOAD ({4R77) BE
GRAV (EHN)

4-10-3-2. MEYIMEBEORTE

ez, BRICRESNTULESM, BMCRERBI CESYIHEC IDNER TRESYIEENRLE O TLBSDT,
CNEBREIBIRART. TNETNOMRIRERRL T, REI RIVEIVYOLT, BELVET,
[RE1 RO VED Y VDI BET, IDHERADYIEEICANEDN S,

¥ FrontisiK analLysls
FistrModel.msh HMERMEHEDEE
elGroup&:Al
s HIRE: | Aluni & FARDBERC
v Mﬁ%&ﬁ . : uminum = . z
Al FAEIEE
Glass HEETIL ELASTIC * | w(plastic)data
v BRRA BREM/ 51T
¥ BOUNDARY (ZE{i) WL
fix
DLOAD (EEFD)
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¥ FrontilsiK anaLysls

FistrModel.msh MR ENEE
elGroup#:Glass
BRiTHER
v AYE M¥E: | Glass - DB ERI <
Al HEMEE
? HHEFL .ELASTI[ - | Btk (plastic)data
il BREM/ 51T ss_data
¥ BOUNDARY (ZEfi) Eal VERE - SRS
fix
DLOAD (FE7D) _—

4-10-3-3. WARGORE

BREMI., plateiBE (fix) EEET . FTREE,
Glass
group#: fix
v EHRRT
¥ BOUNDARY (Z5fi) & x 0.0
&y 0.0
CLOAD (EE) Bz 0.0

niALn FEEHY

BERGE. MCERAEREFERIZINDT, UTOLIICEET B,

EBRE(E,. 20) &ERE,

FITVORYDR TBCEBERNEREES) (CFTvIEDTD, BUCERITRERSE. BEETOBEROIZH.
READRESULT. SSTEP. INTERVAL (&. £7T 1] (C1E B,

DLOAD (H:77)
VLOAD (iAW) nodeGroup&:ALL
GRAV (B70) nEEE [20.0 meshFilePd(c TINITIAL CONDITION] & L THE
CENT (D) BERE
v TEMPERATURE (B @ RESWASERERS  (BAEORGERITES: 1 steps)
Temp_Value FnodeCERHET SEE
SPRING (/IRER READRESULT [1 | MRS RO S stepH
i sstep |1 SRR O EAstepo
FLOAD (EER&EE)
Lo INTERVAL |1 | MBAERORFAHEE

ACCELERATION (70

4-10-3-4. EtEBEIR. BROER

HERNETELIZOT. SHAEEFBT B,
HENRTE, SHERRE paraView THRMIAHERT D, UTHERLUEBRICED, (ZfIlE. 1004E(C
IALTERRLTULS, )
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mises fin/J
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4-11. RACBERWT (BIEAT)
EasyISTR ECEMEERRIT (ENfENT) EIT 2 THB,

EFIVE BFIREACETIVEMRAY B, DA HIRCEEMTL /2 workFolder IbiMetalStaticHeat ] &3
E—UT. #2(C TbiMetalDynamicHeat] Z/ER L. —MN%& workFolder & L TR T B,

4-11-1. EFILER

HIEDORLE (E#ENT) CAUCETIVEERTY 3,

4-11-2. RMCBEENT (BIFET) ORE

FEMT(3. platelmE (fix) & 20°CICREREE L. TORMBAIDIHE (load) Z 100°CTREEEY .
HIETC(3. BRREBARGFELTERLZN. CCTE. BEEETENTT 5, COERE. BMCBNDE
L) Glass EMKHCERE L TLB R, BEZELICHEDDRERNMNDODTLE S, CDA. CC TIIEZMIC
BEBECHEIE S,

4-11-2-1. EROBEORTE

FREIRE Tree A TEFTOEE] 2FRL T, T2MRE (FEET) | 2FRIRL. TREI RIVEIV Y
DUT, CNERWESTE S, TRIE, BESIEZIKE,

¥ FrontlsiK analLysls

FistrModel.msh BTOER
¥ ERETOER WEE (EhERET) =
- ALNT A
> HEYMEE AN :FistrModel.msh
b RS AP :FistrModel.cnt
BSREZE L, D :FistrModel_temp.res
25w TERT
o BE
C D&, HTEEE Tree AD IETOERE] > [FRE] EFIRL T, BUBBTONBZRTET o

TF. FIvIRVIX RKEBAZEEEL CEHET S (CFIvIEAND, COERE. BARRMGECL
T, FAZEEETREEEI /. COHICEIZIERL. BELFNHLL. (ERETEENERT
B, ) cOB. KEBEECTHEIES,

BEEETIIYL, BAREEEARARMGELTREIT SN THNE, BELROERENRRALDT, FHEMN
Bue, iN<HBLEBEETLESERH SR FIVv IRV IRICFIvIEALT. KEIBDZEEEIC
IOREHH BENEL,

SEIMERE(L. 60s EFET 3600s X TEHE T SRE
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¥ FrontilsiK anaLysls

FistrModel.msh RENE

v ERETOOER & pREsEEELTEHETS
e 0T [60 | maame

i ETIME |3600.0 | stesnang
> FRERL e 5

— DTMIN

25w SR DELTNX
i ITMAX |20 | SEEERA RS

post — =

EPS |1.0e-6 IR

B
it

4-11-2-2. BER&KH

BRFME. T YEERE MNNITIAL (MHERE) | & 20°CICERET B,
BN DBEEE. CORERBRELEN,. BFNDEBEE. REDNBECED, FTRIDKICERE LT,

TEMPERATURE (8 | nodeGroup&:ALL

SPRING (/iRER) || ¥HLEE |20 | mshZ7rJLIC T1INITIAL CONDITION) & L TEE
CONTACT (g
FLOAD (BSBAEE) | | [ m |

VELOCITY (EEE)
ACCELERATION (h0;
v INITIAL (#0458

> FIXTEMP ((BEE

plate IREID fix & 20°C(SREERE L. load & 100°CIRERBTE YT o U TDRRICERTE,

ICNANG L7 VT E R

CONTACT (i) nodeGroup: fix
FLOAD (RESREE) B (20
VELOCITY (iZEE)
ACCELERATION (M0 | | s

v INITIAL (VSRR
ALL

¥ FIXTEMP (BEEE

load
CFLUX (SEAPEMA
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Qroiama 7 v-r-srar )

CONTACT (fE68) nodeGroup: Load
FLOAD (FEHEEE) BE 100
VELOCITY (GFEE)

ACCELERATION (ho3
¥ INITIAL (¥DHE:EE

Snes
oxiE

ALL
¥ FIXTEMP (REEE
fix

CFLUX (SErh@hift

4-11-2-3. EtHBHA. HROER

SHEERIAT B 3R1(C. EasyISTREIE T® [folder ROV 7] R VED UwO LT, BIEOBERD 71
IWETZHIBRL TH <,

HIBR#. [FrontISTRET] RAVEDOUVHL T, stE&RKIE B,
SRR T8, ER%& paraView THEERI 5, TRINHESR L EERICE S,

4-11-3. RMCBFEFERHSRIGNERDD

AIETKDICBENREFE > T, BUGHERDHTH D,
workFolder (&, ZNFFEZE X FIC MbiMetalDynamicHeat | TEEHT I B,

4-11-3-1. EROBEORE

REIEE Tree AD MEETOERE ] ZFIRL T, [IRAZEEREENT ] (CRET B
THRER,
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¥ FrontilsiK anaLysls

FistrModel.msh WO ES
BB OERLR _ T BT =
>-HE AEATPTI
> WARM AR:FistrModel.msh
FRAZE{L AN:FistrModel.cnt
25w TR HN:FistrModel.res
4-11-3-2. MERYMEEOSRE

SOHFEF. MRIRBREBRESINTUVBEIM, COEREFEMCEFETAOMRMIMEBOR. CNERREMERENT
AOYMEICEE I INENDG D, CDEESEIE. FelementGroup & (Al. Glass) DEREBEMELET E%
1 RIVED) O TEIETHMRIEBERANED S,

Y rrontis>ik anaLysls
FistrModel.msh
ERITOER

¥ _HEMYE

Glass
> HREE
FEAE{L
27w TR
B splver

post

¥ FronTLlsiK anaLysls
FistrModel.msh

MR EDEE
elGroup®:Al

;| Aluminum =

| FEDBERAC |

HEMEHE

HEETIL ELASTIC

BEEE/ 5917
=l

Sl

MR EDRE
elGroup#:Glass

> | ®B#k(plastic)data

> | ®B#k(plastic)data

e & | Glass 2 MEDBERM<
¥ HEME - = | |
Al HEYMEHE

% MREFIL | ELASTIC

> REREAE/ 51T

By B

7w TR

P solver

post
4-11-3-3. HERFEDI/E

BREMI., plateiwE (fix) EEEI . FTRER,

> HEYMEE
v HREMT
¥ BOUNDARY (ZE{i)

CLOAD (=)

P ARR ST

group#: fix
& 0.0
&y 0.0
& : 0.0
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BERTEIE. MCERTEREES, BEIEE Tree IO TEMPERATURE GEE) | &&FIRL T, TAlU %
BEL. TZOARABRERET 3.

VEBRE (L. 20°CEERTE,

FIVIORYOR BMEERIEREFES | (LFITVvIEAND, FIVvIEANDE, TIA4ILEDERE
MERRIND, T IAILEDREMEIE. BUCERBITERD AT THEERL. REODXTY ITDOBEREME
SEREICEO>TUL D,

BCNENIE. COTIAIEDEREEFED> TEHET D, CDEEIE. RIED 60step DBEFT—IZEFED
CTEEIBHREICHEDOTULS,

CLOAD () nodeGroup#:ALL
DLOAD (FEFD) WEEE (20.0 meshFilePSlc FINITIAL CONDITION) & L TEE
VLOAD ({%857) e
GRAV (7)) & RESRASEEES (BEOMEERITHE: 60 steps)
CENT (&) Temp_Value Snode|CEET SEE
¥ TEMPERATURE (iEF
" | READRESULT |60 BTSSR0 Estepsl
SPRING (/iXEE%] SSTEP  [60 RIRITESR D5t RS tepo

CONTACT (iEp INTERVAL |1 BRAEROEMAHEE

4-11-3-4. EtEBHA. BROESR

STERRI BRIC, vik T 7 TILEHIBRL TH <, (HIBRULE K TERMBELE VA, BEETIEROIG DTS
KREEZTIND, )

BT ORRIC TIREDBRI 7 1), log T 71Ib] (CFT VI LT, vik ZHIBRT 3o
BURERITOERT 7 1)L HIBRLEL. (FIVIULHEL, ) CNEHIBRLTLE S & BUGTIEETN
TEELED,
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FEL T P ILEHIER - o0 @

7 TILEHIBRLET
BIER g3 77 T ILERIRLTLKET W

HIER: 2 7 1 ILDIEE
WHMBAREZRILEAYZ 2T PTIL

| Rl ] W i AT B

FistrModel p*

BREORRI 71, logZ 7l
FistrModel.res.*, FistrModel*.inp, FistrModel.restart.*, *.vtk
conv*, *.log, FS5TR.dbg.*, F5TR.msg, FSTR.sta, *.pvtu, *.vtu

H A AR MEEEE <7 = ¢ |1,
=R =R (EL o) S T /L

FistrModel_eigen.res.*, eigen_log
EESSERITOBR I 71U

FistrModel_dyna.res.*, dyna_*.txt

BLEETOBRI 71

FistrModel_temp.res.*

Fv ol HIlER

HIBRE (L. RTEIEHE Tree A lsolver | Zi#IRL. [FrontISTRET] RIVED U VO UL TETI B,
EHEAMMET UIcigld. REER Tree A Mpost| &3#IRL. paraView TIREEHRT 3.
TROREZEUBRICES,
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4-12. T ILOENR

I (H) OHFTEBRSNEETILOFTEHERETE1T D TH D, solid BT MBI, UTICE S,
YT ILOIREZEMEIEEE HICERET B
BOUNDARY MIRFR R (. BEDEIEAEMINTULS,
B, OFHOHAERERIE. T TILREDEHNEET B,
2 TILDZE. R solver (& DIRECT or MUMPUS 0Dt

4-12-1. EFILOERR. AV 1HiHAH

EFIVIEE. UTORICEDH TEBRINZETIVEER D, stRIE. EABAOCI vIETEEEL. Gl
IREDZETHI W I(C 1000N DEFEDEEZ BT BRI ET S5,

— load
Fiy WEOI Y
1X
WEOT v Wmi
triPlate t0.5mm (F4E5 :Steel)

t4mm (MEE :AL)

CHETIVE, salome TUTDRRICA VD 1E/ERT B,
box ZPUAM 1 XESR, triPlate Z=AF 1 XRBRTA VI IE/ERL TLB,

FIL—1t :
EX 5 )L—F :box, triPlate
fim T )L—F :fix, load

EasyISTR MEEMTA®D folder & L T, BEULIZAFIC MshellBox ] T #ILIEER L. CCITERULTIZ XY
=21 J 7))L lboxTriPlate.unv] E&REFL TH <,

RE&. EasyISTRZERBEIL. {FERBE T 4 J)LS % [shellBox] ([CERET B,

C Mg, TboxTriPlate.unv] J 7 1JL% fistr BICX v 1 BT S, BEEE,. E7IUEXRE 0.001 50
T, BiZEmlcLTH<,

UM, J77IVEB, EXREZELUZEOIRE, EFILT A IPERSTIV—T, §imJI—TRERICHRH
AZTNTUL B,
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EasyISTR for FrontISTR (ver 2.20-168318)

BEERE

¥ FrontISTR analysis
FistrModel.msh

premp— () abaqus2fistr |_boxTriPlate.unv .|l§5ﬁ..._| I_j?-ﬂbﬁﬁj
sl RIT—LEE
» R
R fa®: [1.0 | [ mez=
i Aw I 1NE
B splver g
it modelSize(xyz): B.62 0.81 6.81 Imeshﬁ&}i&&j:
nodes 690 | FEAEESE J
elements type:741 600
elements type:731 114
EGRP box 680
EGRP triPlate 114
NGRP fix 35
NGRP load 3@
4-12-2. HHOBE

Ao B

@® unv2fistr TP

C CTT. box, triPlate DMBIRERE (BRRE) EHRET D, UTORICEET B,

¥ Frontilsik anaLysis
FistrModel.msh
BRETOER
¥ HEME
[ b
triPlate
> R
FFE1L
27w TERR
B solver

post

¥ rrontisik anaLysis

FistrModel.msh
BRTOOER

v HEIE

box

> R
FFAZEL
AT TR

B solver

post

CEXE
prmteome  DOX DB
elGroup:box
#E42: | Steel 2 | | preEORR| | MH0BERMC
HEEE
HEEFIL | ELASTIC 2 | stE(plastic)data
BRI/ 517 kf;dal'?-.
Bl e

WEDRE (shell)
e |

HT

SEAEEsaE:5 |

sssEome triPlate OFGE

elGroup®:triPlate

b SECE

HEEE
HMEETIL

Aluminum

2 || HeEORE || MEDBERC

ELASTIC

1 - | #8¢F (plastic)data

23 d

B{REE/ 517 ata
LAl =

IREOEE (shell)

S |

Hihd

SEhAAEAEE:5 |
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4-12-3.

BREGORE

BREAE. EARET VY fix EEEL. ARIKET v 2 load (C I BBEOFDMAE -1000N] ZERE

R

VINWEBET BHEEF. BUEOEOHAZEUTORICEREY B,
(solid ETILDERE (L. BUDHERET Bo )

¥ rrontisik anaLysis
FistrModel.msh
BT OER
> EEE
v HREMt
¥ BOUNDARY (ZEfii)

fix DEE (BERE)

group#: fix
= O (shellmat)
&« 0.0 &4 Rx|0.0
By 0.0
Bz (0.0

load (C(d. UTORRICEDMETECT I ARIC [-1000N] ZEZET B,

¥ FrONTL>1K anaLysis
FistrModel.msh
R OER
> RIS
v HREMT
> BOUNDARY (ZEfi)

nodeﬁ-‘oup%:loal!oad DEE (FNMmEE I -1000 | )

By T SRR EOER
O BimAEDOEE (ADEEZOFEHERICEY )
O F—5ILEE (ANME/BRE EMRlcEy k)
(@ sn6r—s188 Eneescss@EmRcEY ) |

¥ CLOAD (fEIEE)

P x 0.0

DLOAD (EET) y|0.8

GRAV (E77)

CENT RO | mE |
4-12-4. EEBER. BROER

T ILDBEE. & solver M TDIRECT] or TMUMPS | UHVETETELLVID T, EE5HEREIT DM, C
CTld. LUTFORRIC TMUNPS] =% EL TUL\B,

¥ FrontisiK analLysls

FistrModel.msh #iEsolver

R OES HETHDD . 5
> HEIEE PRECOND |1 B F
> R NIER |20088 EEmE

FFE1L

25w TRk RESID |1.080000e-06 fISHIDmE
¥ solver —_—

EiEsolver | e |

Hh

CDE, BEEDI(C. [FrontISTRET) RIVEH U VHUTEHESIE S,
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SEIR THR(E. Tpostl EELT., TRIOKKIC. [eGrpiBM] RIVZESY WO LT, DISPLACEMENT M5
EEEHIBRL CTH <,

~ FrontISTR analysis REVOCAPIC & 3 A1t

FistrModel.msh REVOCAPAZ &
BRI DELE

b RARAMEHE ParaView(Z & 3 AI4R1E
YIHAE (FERE) eGrpin elementﬁroup’év_tuj_? - JLICE

» SRR DISPLACEMENTN S E185% ElER (shell, beamld. EESTE)
2T W TER ParaViewiZE) | &R T 71 ILOAIFRL
FRE(L

b solver

shell DFH. beam DHETILDIHE. DISPLACEMENT ZB#(C (. BIEEEFDOEMNRSEINTULDDT,
paraView CEMDOARD MLEBHET D EMEL LT,

C %, TlParaViewit& | KR VEH) WO LT, paraView =& L. BUEERLUIERNUTICES,

ISPLACE
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4-13. YU RED TILORBREET VT

HAIIECY )V (H) TEBRINZETIVOBRETORM. CCTlE. YUY REITILDREETIVORE
HEEXTHB,

REDGEC S, EasyISIRTIRZR BV U w RERAEFREL Y TIUE. TRO=EE (761) . 1T ROUARER
(781) DHELTUNSD, (2QRBFRE, KXTEL, )

T, COBRIE. BNEEICBRSNS,

4-13-1. EFILER

UTDESHEETIVEEZEZ D, 100 x 20 x 5 DAZTETOREEZX. E¥PDEIFTEIVYIUYRT, TN
E(E, YT)LEUTERT 3,

JIIVEERITBDYVY Y RAIOHEIE. [FRIEMEBRAREL S, FEBMERET BDRICLTULD, ZD%
& LT, TshellConnect*** ] X (& toShell*** ] (CLTWLD, ( [***] (I{EBDOXE)

CCTTlE. ZoEmE~E shellConnect] BTHIL—FELLTULD, Fie. YT ILlE. TRIOERIC
shellConnect EDNHFIDICEE T BHRICT Do

<TIL—Ft>

fix: EE@E
shellConnect: BEfE
Load: /&t v 8B

shellConnect
(TIWEERIT>HE)

COEFIVELLTOERIC Salome TX W a&/EHK L. [solidShell_x.unv] & U TIRET Do
B, COXwald, solid & shell (F. BImAHBEITIRICA VI IZERT D,

4-13-2. XwaZ

ER UTz unv X w2 1% EasyISTR L. T 7 7 ILREBEL Tunv2fistr BRI 3, COEBCKD.

T TILEYY YR, shellConnect***, X (& toShell*** (***(FEBNDNF) EEHINICE CEM (O
EANERINIIREICED, M. BRECcClEEULERMEERLEN>BAIE. Y TILEV Y v R,
ZUNOHEHGSNLERETH D, BEAFERINELVIREELS,

SE(E. EBHEZE shellConnect] TEZLTULBM T, C C CHERAEZEM DM HER I NICIKEE,

AW AZ(C KD, FistrModel.msh T 7 T ILATEHMD, SEDERICY U w RED TIVEEL TL)
BETFILDHBE(F. 2 TIUIC dummy BIRAEII T ND,
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Fle. YIIEVY Y ROEEAEROMIC, FistrModel.msh 7 7 1JLAIC,  TIEQUATION] ABME N,
COLEATERTINS,

IHEADER

genarated by abaqus2fistr.py
INODE
1, 0.0, 0.0, 0.0
2, 0.0, 0.9, 2.5
3, 0.0, 0.0, 5.0
4, 0.0, 2.5, 5.0
5, 0.0, 5.0, 5.0
6, 0.0, 7.5, 5.0
7, 0.0, 10.0, 5.0
744, 52.5, 10.0, 2.5
745, 52.5, 12.5, 2.5
746, 52.5, 15.0, 2.5
747, 52.5, 17.5, 2.5

INODE, NGRP=dummy

748, 100.0, 0.0, 2.5
749, 97.5, 0.0, 2.5
750, 97.5, 2.5, 2.5
751, 100.0, 2.5, 2.5
2 97'.5' 20025 s XD aBE(C KD,

932, 5@:@, shell @ dummy BIRMEMET N B,

10.0, 2.5 “
933, 50.0, 12.5, 2.5 (solid. shellBEETILDIFE)
934, 50.0, 15.0, 2.5
935, 50.0, 17.5, 2.5
936, 50.0, 20.0, 2.5
I EQUATION }
4, 0.0 \
40, 1, 1, 41, 1, -1, 928, 2, 2.5, 928, 3, 0.0
4, 0.0
losé ;, 1,109, 1, -1, 936, 2, 2.5, 936, 3, 0.0 | 5, mmic k.
r 0 /T IEQUATION | AHEME NS,
110é ;, 1,123,01, 1,929, 2, 25,929, 3, 0.0 e Ve H .
11, 1, 1, 122, 1, -1, 930, 2, 2.5, 930, 3, g.o  nodeGroup I shellConnect™** J X3
) [ toShell*** | NEET BIBH)

EQUATION (&, U FOEMKNS B,
RYID 217, IFTEREINTUL B,

DR NOED (BHR)

y ,
4, 0.0 “*
40, 1, 1, 41, 1, -1, 928, 2, 2.5, 928, 3, 0.0
F118 F218 E31E H418

F1IE: HS400 x HAEZBMDERE M)
F2IE: HEMNDOxAEBOERE M-1]
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FE31E:  Him 928 (dummy Bim) Oy ECIEADERE 2.5]
FATE : 55928 (dummy §isR) O z SOERADRE 0.0

d o, —dy,+2.5004,+0.06,,,=0.0
dy,=dy,—2.5 6928y

COEIKIE. UTORICEZBEEETE S,

Bim 41 & 928 (Z[A U BEEEC 928 (3 dummy IR (C/E Do

HisR 40 D x BAEMIE. 41D x BAZEIIC 928 MR DEEA X 2.5 ERUIZEICED, CORBENTERY
v dy,=dy, 2500, &3,

Y
: ﬁ/\{(

N
-l
//

/

41, 928

R

e ///
2.5 t/

COBEFRREEHEEOSE S, shell D2 dummy Him (CX L TR ABORBMRINE S U e SR,
[TEQUATION DEBDCIEDo CHEBDE. A waZH (unv2fistr) BICEKEL TN,
COBABIAREDIIDNDIE. BNEBEDIGESICIEB A, solid & shell OEEET ILOE(IE. BUNERIC
[R5NBEICED,

unv2fistr O X w2 ZH(E, LT TEBELTH D, abaqus2fistr.py AT, solid & shell MBEEETILD
1BA. shell (C dummy B ZEBIIL. &5I(C shellConnect*** | X (& MtoShell*** ] @) nodeGroup M7FFEL
TUNIE, 'EQUATION =3B L TUL\ D,

., EBOLSIC. X v 1ZHREF(CIEQUATIIN ZEREL TLBDT, XwI1&B]Elc, TRT—ILE
B 259dE. BImEEER(TTHL, [EQUATION DERBIER T — ILEBEDNREED, D&, [XT—)U
LHE | 2ET7IDE&. EQUATION ADBRERT —ILEET BHE SHOERD dialog MFRSI N, BERD
. RT—IEBETIRICLTUL D,

SEIOETIVIE. mBAITERL TLSNDT, LUTOKRIC0.001 fETIXT—ILEET B,

* FrontISTR analysis PSR S
Q unfistr TP AILE:
AR iEiE abaqus2fistr | solidShell_x.unv 28... 27 IERE
MEYIE
YIHEAME (FIHAEE) AT—IVEE
b ERRG B | 0.007 fBEER
25w TR
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4-13-3. MR, BRREORE

MEHE, AT TREL TV S,

¥ FrontISTR analysis
FistrModel.msh
ERiTOHERR
v Rt E
solid
FIERE (YIEEE)
r BRESF
27w TR
REZEL

b solver

* FrontISTR analysis
FistrModel.msh
ERIFOERR

v Rt E
shell
PERE (YIHREREE)
r BRESF

elgroup® :shell
EYttE

%1 | Aluminum

EIEF L ELASTIC
BREH/51T
E{ER

REDSE (shell)
/= 8.005

elgroup#:solid
xtEmE

¥4 Aluninum

RIEF L ELASTIC
BREH/51T
=LAl

MtHE OREE #2%08RE <

+ ¥B#E(plastic)data

ETamEn = 5

PItE DR #%:108R8 <

+ ¥B#E(plastic)data

BREAE, fixEEEL. load DFEDL—5ILEE-1000 2 AL TEHE,

YIHAME (VIERRE) groupi : fix
- BEEH i [Bl#A
~ BOUNDARY (Zfiz) &« 0.0
fix By 0.0
~ CLOAD (fiIEE) B: 0
load
DLOAD (EEF) e
VI nan kBT
PEAME (FHARE) nodeGroup3 : load
- BREH ERRENES
~ BOUNDARY (Z=fi1) HabDORE (ANEEZOFFHRICEYR)
fix F—SILEE (ANME/MRE EMRICEY )

~ CLOAD (faTEE)

OE0Hh—9EE (FNHRECL3MEDSICEY )

DLOAD (EE7D) A= ==l
i Fx 0.0 Mx 0.0

GRAV (EE7) Fy 8.0 My 0.0

CENT (EDN) F2 -100 Mz 0.0

TEMPERATURE (38

SPRING (/1 REZE. uF

FOMTAFT 7 4Xr8eh

4-13-4. EtEBEA. BROMER

18T solver &, TMUMPS] ZF/z(d TDIRECT (CBEL T, stEERBIE 3,
HERRE. UTICHES,
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mises i/J

—22e-03

B

— 0.0e+00

DISPLACEMENT Magnitude
NodalMISES

— 0.0e+00

BNz, ETYYYRTRALUXYYaY1rX AUMEL AURRAFKHTHES BIZBERMUATICES,
BRAEMERAnises IBNEERUETH S EHYIB,

mises i/J

— 2.2e-03

0.0015

0.001

NodalMISES

[}
kel
3
=
(=,
o]
o
=
=
]
=
&1
S
o
@
a

SO, solid. shell DBAEETIVESELZM, T TILICDVTIE, FIRICEMHULTH3M. Y TILOIG
DMRIRSINTUVEO,  (20/03/211R7E. FrontISTR-v5.0 (CHUVTIE. T TILDIGAMENTEEL), )
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4-14. 2 (beam) BEROENT

beamBXR (18) DH TERINTZET VDI EMERRTE{T > TH Do

solid Bt & MBS, UTFICHES,
beam BZEDEH (MTEE. SWE2RXE—A VL) ERIEEE H(ICEET B,
BOUNDARY MIZFREM(E. ZEDEERMNEIMINTULD,
beam MIBE. #&HZ solver (L DIRECT or MUMPUS 0D &H XIS

Fle. T BOEHHFERU DD 2 EBEDBERZITL)., EREEHRL THD.

4-14-1. RODHRIT

BREORRSROEIRICEHEERT. ZHDEHHEAEL T, EmAEE R THD.
20/03/21 17, FrontISTR-v5.0 Tld. beam BHDOEAENTET TLVELL . LITOER(E. FrontISTR-v4.6 D
STRERCED,

4-14-1-1. EFIWOER. X v a1D/ER

EFIVIE. UTORERF5R2EEX 3,
R OFREE, fixZEEL. load D ZEHAMAI(C-100N ZENMU Z/ZE L. YE#TSEI(C-100N ZEIMNL /2155
D2 ERDENET O THB,

fix
~— Edge
<BrERAR> = (X#@AmE: B
7 EE]E m)
77777777 & Y
Y k
01 1 load

FEEDED%E salome ETAX W aHrX :0.0125 TIREZRELTX v a&Yofze (BERH :807)
CMOAwa% beamLine.unv & L T beamLine 7 # JLSARIIREFT Do

{R72 L 72 beamLine.unv % EasyISTR ECX v 1 BT 3,
TRM, Xw 1&g, paraView THERUBERICE D,
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4-14-1-2. MBIOEE
beam BENIHS. MTEBE FEHABOKME 2 XE—X Y REKRKDTHMENRH D, LUTORRICKSIZ,

<BrmEAAR> M AL
78 WATEIRE : 0.05%0.1 = 0.005 m2
WrEl 2 RE— XV~
””” Iy = bh’/12 = 1.041e-6 m4
Iz = bh’/12 = 4.166e-6 m4
RUDEH :

Jx =Ip =1y + Iz = 5.207e-6 m4

Sl beam EZR(F. global BEEERD X #75AEI(C/ER L TUL1 B,

CNICH L. beam DEEEZR(L, beam DM X 8T YZ #li(d beam (CER T B AMICIED, DA, beam D
YIEBAERET DUERD D, COAMAEREITDION E8EM#MAMA] (CED, CO EE#An] (C.
beam D I EHAMER T ELUNRT MIVEHRET S, SEDBEIE. D beam D ZEHSMAIE. global BHED Z
WAmEmE L, ZOELURT NIV (0,0,1) & MTEZ8#AME (CERET S,

CNSNEZE EasyISTR ETUTORRICERET B,

| @ - o0 EasyISTR: beamlLine
EasyISTR for FrontISTR (ver 2.22-168918)

BEHHE

¥ FrontISTR analysis HEIHEORE
FistrModel.msh HMEVNEHEDRTE
elGroup$a: Line
T ¥4 | Aluminum = ]*’JJEE(D%EE MHDBERE <
v HREE i - | I
beamline HMEMEE
> EREM MHEEFL ELASTIC - | ®Bt(plastic)data
Sl BREM/ 51T 55_dat
AN TR Bika -
> solver
post WEOE (shell)
wE: BT hARTmE:
beamMDERE
£ZiAn Wi E WE2ZRE—A - RUDEH
vx:| 0.0 area: IQ.BE!S Iyy: i.@41e—6 Jx:
vy:[0.8 ' Iz2:[4.166e-6
vz:|1.0
BE
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4-14-1-3,

BREGORE

BREAE fixEEEL. load (O Z#T5AIC-100N Z3RET Do UTDERICERE LT,

BERE
¥ FrontISTR analysis
FistrModel.msh
RITOER
> RS
v HRES
¥ BOUNDARY (ZEfil)

fix
BERE
¥ FrontISTR analysis
FistrModel.msh
FRETOER
> HARIEE
v HAEH
» BOUNDARY (Z=fiD)
¥ CLOAD (fEE)
load
DLOAD (EE77)
VLOAD ({£8571)

GRAV (EEN)

4-14-1-4,

RIS, Tl

¥ Frontisin anaLysls
FistrModel.msh
ERTOOER
» HAEIE
b R
FIEEL
R 5w TERET
¥ solver
Efisolver
Hh

BOUNDARY (Hfim - ZE(I9H) DIEE

group®: fix
T EO#E (shellMdH)
& x 0.0 & Rx|0.0
&y 0.0 & Ry|0.0
&z 0.0 & Rz|0.0

CLOAD (SEREE) MBRE
nodeGroup: load
w9 3ETREOER
® HRYUEDOEE (ANEZZOFEMRICEYR)
O F—SIEE (AME/ARE EMRlcEY )
O EAfb—SLEE (FANEEC YR EEARICEYR)

x |0.0
y |B.0
z |-100

EtEBRIA. RO

beam MBS E. T T ILERRRICIREFE solver /8 TDIRECT ] or TMUNPS ] UNDEtECTEHELID T, EE55hEE
[MUNPUS] ZEIRL TUL\D,

#fEsolver
METHOD | MUMPS L | B
PRECOND -I . BIAMBEF
NIER |20088 EEmE
RESID |[1.00000e-06 Isnm=E
BE

XIER [FrontISTRE(TI KR VEDVU VI L TEHEIES,
SIERTHR. BRE vtk BBEL T, ZUOHERBRRERB LU BRIMUTICES,
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=-0.00034308

000022572

£0.00011436

-0.000e+00

BAZNM. T4.57e-4 m] EHRTE3B,
Iz, MEOREE YEAMIZ-100N EENMNUIZIBSC DUV T, RRRICHELUZBRIE. 1.14e-4 m] (T
3o

4-14-1-5. BERDR

HIEDIGEREERE LR TH B,
FHRB5RDEHRDNDH6(F. THRTRHBICEMTESNT, EERAL THRBEDZNDHEKRDHTH B,

_PP_ 100x1.0°

== = =4.574e-4 m
3EI 3X70e9x1.041e-6
E = 70e9 (BEMTCHEALZME)

ZAM(C100N: S

PP _ 100x1.0°

Y C 100N: o= =
e 3EI 3X70e9X4.166e-6

=1.143e-4 m

gD FHAEE, —BLTULS,

4-14-2. REDRL DT

FRS5R () OXiklc. E—AYREMMULT, AEERUSENZETV. EREC R THB,
20/03/21 JR7E. FrontISTR-v5.0 TI&. beam BHOEHBEMNTET TULEL, LITOIERIF, FrontISTR-v4.6 D
STEIEBRICTES,

4-14-2-1. EFTILDIER

EFIIE. TRIOBREET IV (beam M 3IAK) Z4ER L TERT 3,
FET T BRMES.

fix ZEEY Bo

WREIARITBAZEMZ, lineXZR L B,

lineX MR Zc RE. BIDVEVERIC, BUDOHERBET 3o
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RUNAE. lineY DEIRDIEDHHNSBEEZEHT D,
ELT. BR9 3,

lineY
el Al <4
% beam ORTEIFZAX :00.02 m
lineX Zu o

. \
. > Zc / 0.2

lineZ” / 7d
10N /

|-
|

1.0

XwZald, salome &HHE>T, BEEY1X0.025 THAXYI1EERLTULS,
TEHMOZA W 2% crossBeamLine.unv & U TIREL TH <,

4-14-2-2. MEYMEEDEE

SEID beam (F. 3ARH DM, LWFNE 00.02 DIEE L TULDNDT. beam DEEE. UTICED,
WTEFRE: 0.000314 m2
Iy = Iz = nd'/64 = 7.85e-9 m4
Jx = Jp = nd*/32 = 15.7e-9 m4

Tz, Hbeam D EF#WHMA] (3. UTFTEE L,

beam % Z2ZHEME beam FEIER (D 7 EH75 A

lineX (0,0,1) global FEERR D 7 #/51A
lineY (0,0,1) global BEEZRMD Z #h751A
linez (0,1,0) global EEEER () Y #7514

CDF. UTTbeam DEMEFRE L2, (MEHI ALTREL TV S, )

<lineX> beamMEHE
EEWHR LIk WEZEE—A - R DEH
vx:| 0.0 area:|0.080314 Tyy:|7.85e-9 Ju:|15.7e-9
vy:| 0.0 Izz:|7.85e-9
vz:(1.0
BE
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<lineY>

<liheZ>

4-14-2-3.

BREGORE

beam@EFE

act 2l

vx:|0.0
\ry:;B.B
vz:|1.8

.
BE

beamDERE

i, 2oL

vx:|0.0
w:§1.B
vz:|0.0

S
o AE

WAE WEZRE—XVE  RBUDEH
| area:|0.080314 Tyy:|7.85e-9 Ix:|15.7e-9
Ir2:[7.85e-9
FEH WEZRE-XVE  RUDEH
| area:|0.000314 | Tyy:|7.85e-9 Ix:|15.7e-9
| Iz2:7.85¢-9

BREMEE. Bk %E Mfix] loadlcl I[CATORRICEET D,

BERE
¥ FrontISTR analysis
FistrModel.msh
RITOER
> HAREE
v HRES
¥ BOUNDARY (ZEfI)
fix
loadic
¥ CLOAD (fEE)
HEERE
¥ FrontISTR analysis
FistrModel.msh

FRETOER
> AREE
v RS
¥ BOUNDARY (ZEfiD)
fix

¥ CLOAD (@siEE) |

GE{EW

group: fix
Bl
& x 0.0
By 0.0
&z 0.0

i
GXAE

group: loadZc
B
& x 0.0
Ey (0.0
Bz 0.0

e
BE

BOUNDARY (Hfim - ZE(9H) MIEE

Ol#E (shell@dH)
&7 Rx|0.0 |

BOUNDARY (M - ZI9H) MERE

EE (shell@dH)
] Rx |
[ Ry .

] Rz _.

MMoadZd] & MoadZul TIEHDEHELBHRIC10.0. -10.0 NEREIT D HFE. BHBEYODE—XY

b (2.0 Nm) %Z [oadZcl O x #[E D (CEFI BTED 2 BEDITETERL TH B,
T BHERELT, SHELTHD, TROKRICICRELR,
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FistrModel.msh
FRETOER
> EARMEE
v HAEMH
» BOUNDARY (Z=fiD)
¥ CLOAD (fEE)
loadid
loadiu
DLOAD (EEZ)
VLOAD (&RE71)
GRAV (EN)
CENT (ELD)
FistrModel.msh
BRITDER
> HAREE
v R
» BOUNDARY (L)
v CLOAD (f=iEE)
loadZd
loadZu
DLOAD (EE7D)
VLOAD ({£RE1)
GRAV (E7])
CENT (L)

nodeGroup#: loadZd
ty 9 SRPEECER
® HRYUEDOEE (ANEZZOFEMRICEYR)
O F—SIFE (ANE/MRE EMxlctEy )
O ERfMb—9 ILEE (FAhEEC B EEHRICEY )

Fx (0.8 Mx (0.0

Fy |-10.0 My (0.0

Fz [0.0 Mz (0.0
EE

nodeGroup®: loadZu
tu 9 SRPEEOEN
@® MRUEDOEE (ANEETOFEMREYR)
O F—SILEE (ADME/BRE EMRlcEy~)
O EAfMm-—9LEE (E9hEE-LSEEMRICEY )

Fx (8.0 Mx 0.0

Fy [10.0 My |0.0

Fz [0.0 Mz (0.0
B

MMoadZc] M xEHEIDI(C 2.0 NmZEEFE T DIFS(E. UTDERICERET Do

FistrModel.msh
BRITDER
> HAREE
v HAES
» BOUNDARY (1)
v CLOAD (fEiEE)
loadZc
DLOAD (EE7D)
VLOAD ({%857)
GRAV (E7])
CENT (L)
TEMPERATURE (iBE

4-14-2-4,

& (L. & solver & MUNPS (CEBE L
IHERC. 4.895e-3 mEERTET D,

nodeGroup®: loadZc
tu 9 SRPEEOEN
@® MRUzDOEE (ANEETOFEMRICEYR)
O F—SILEE (ADE/BRE EMRlcEy )

O EAfit—9 LEE (EhEEC 3 EEARICEY )

Fx 0.0 Mx (2.8

Fy |0.0 My |0.0

Fz [0.0 Mz [0.0
BE

ETEBEIE. EROMER

(1B, E—XVEOREHE. AUKBRICES, )
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—0.000e+00

4-14-2-5. BRORE

AEORUNAE o DERIE. UTFTEXS5N S,

\E—xyl\

T
#= GI,

LZROER [=1.0m

T:E—XVk T=02mx10N=2 Nm

E 70€9
G G= = =26.0e9 P
2(1+v) 2x(1+0.345) i
4
Ip: WFTEHE 2 RE— X > ~ Ip:’;g =15.7e-9 m4
p=—22XL 000490 rad

 26.0e9X%15.7e-9

lineX ZelDRCNA(L. 0.00490 rad (C/LB, lineY DEZIE ImDA, lineY FLiRD e HH (. 0.00490m
(CHEDo CDIEIE. beam DEENTIER E(F(F—BLTUL S,
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4-15. E—L. Y1)b. YUY REBEETILOER

E—L. YT)b. VUYRRBELTVLSETIVEBRIL THSB,
BETSIETILDFE. FEATETIEREF. UTOERICRESTNS,

E—L: 641  (beam 1 XEX)
Il 741, 781 (Z=AfE. HAED 1 XER)
Viw ik 341, 361, 351 (tetra, hexa, prism® 1 XREXR)

Tz, B, RAHUEEET(CR SN, & solver £ MUMPU or DIRECT (CBRS5N D,

4-15-1. RODOBERN
E—L. YT)b. YUY RTEBRSINZERERDEDHEMBTL TH B,

ZOWELERE, E—L. Y T)b, YUY REEBURAK (0.1m x0.05m) & UTEHEL., ERETE LR
LTHBo

4-15-1-1. EFTILDIER

DTFORKRICE—L, YTIL. VUYRRREIBSETIVEZEXTERLTHSD, E—L. I TILOKEER
(F. YU wE (solidTri) &EUEIK (0.1 x 0.05) THREI Do

fix(fac) solidTri
(0.4 x 0.1 x 0.05)

beam 0 shell DESHEEBDZIRE. AT DIL—IVLICKDEERET Do

solid {8 shell £ : toShell*** (X (d shellConnect***)
solid Bl beam Bk R toBeam***  (X[J beamConnect***)
shell I beam Bk EE toBeam*** (X[ beamConnect***)

B0 M (I, FEEONFETRETET D, CORTEETOTHCE, Xy 1 ZBIFIC, REHKITHE
EAEEZESTE S MNEQUATION] Z/ERL T<ND, LEBDBMZERELLENOIZHS(E. BEAHEI NS
VWEBIRETSCE(CiEB.  ('EQUATION AMERL S 4170\ )

SENOETILCIE. beam & DEHESIE 2 EFAH DD T. FRX DEHGEBORFNE [toBeaml] . [toBeam2] &
LT, BlEBieLTLSD, TRESHE,
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X5 2 AE
solid solidTri AAVRVN N
fix EEAE (face)
toBeam1 beam NDEGEES (face)
beam beamTri E—L
shell shellTri >Tlb
toBeam2 beam NDEHEES (line)
loadL RIEENINER (line)

CHDEFTILDOA YD 1 %= LT ORRICIER
TEHMo>eXwTa%k TtriSolidShellBeam.unv] & U CTIFET o

salome TX w1 &EEMT DHS(E. solid, shell, beamBARABHMTA VI 1&EZTD, TEHMOIZ3E
MXwa% [Build Compound] T—AD XA W 1 &VER T B, compound I BBF. [Merge coincident
nodes and element] [CF T WOEMTFITH <, CNIZEKD, FEDX VI INFRERLET BIRET, —
HTOX YT aRTEHNB,

4-15-1-2. Xw2 1%

EasyISTR EC. TEHMR 22 unv ERDA YT 21T 77 JL%& FrontISTRERICEIRT B,
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@ -0 EasyISTR: test

BERE
¥ FrontISTR analysis

FistrModel.msh
BT DER
HEEE

> HRE
FREZE
25w TR

> solver

post

folderBA<

HEfilefEE

EasyISTR for FrontISTR

Aw BB
® unv2fistr

) abagus2fistr

A= EE
== (1.0

AW aHE

elements type:361 1824

elements type:641 32
elements type:781 256

EGRP solidTri 1024
EGRP beamTri 32
EGRP shellTri 256
SGRP others 832
NGRP dummy 287
NGRP dummyBeam 33
NGRP fix 45

NGRP toBeam1 45
NGRP toBeam2 9
NGRP loadL 9

NGRP dummy_toBeam2 9
NGRP dummy_loadlL 9

meshFilef@EE

IR ACE)

(ver 2.24-161214)

7 IE:
| triSolidShellBeam.unv

folder o U7

71 ILEER

BREE

meshEid+iAd

FLS

ERM 367, 641, 781] O3IBEEFELCUVBCENMHD, Fle. COX YT AEE(CKD, dummy D
nodeGroup (dummy, dummyBeam, dummy_toBeam2, dummy_loadl) M TETHMD>TL\D,

4-15-1-3. WRITOESE

solid, shell. beamEEETILDIHE(E. FHHMEEENTICRSNDD T,

T PIUNLL3IN anatysLs
FistrModel.msh
MEEE

> RS
REL
AT v TR
» solver

post

4-15-1-4. MBOBEE

RTOER

S ERER AT
AENTPrIL
AN:FistrModel.msh

A :FistrModel.cnt
H:FistrModel.res

o
BAE

MRTEEREER RN | 23 8IRY B

ZETOMRHE TAluminum] & U T, LITORRICERE LU, beam DEFEIRISE. 4-13-1IBER UFIRD A,
Wi 2 RE— XV AEDETETEKRT B,
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post -
beam &3E
<E—-L> ZEWAm Wi R WE2ZRE—A - RUDESH
vx:[0.0 | area:|n.oe5 | Iyy:|1.041e-6 | Ix:|5.207e-6 |
w:iB.B i Izz:lE.'lGSe—S |
vz:i1.B |
BE
<IT)U> WEOEE (shell)
» solver 1RE:|0.05 | B AR |5
post 3
Eictrlindal mch TARFATHIE V) STE
<Yy R> elGroup#:solidTri
S HE: | Aluminun : || iR | ME0BERC
beamTri HEYMHEE
shellTri HMEET I I.ELP.ST:[E :_, #B{%(plastic)data
S
i HEACA - —
K1l

4-15-1-5. BREFGOHRTE
BREZMEI., fixEEFEL. loadl (CENRE 10N EHTET Do

P ea e wnaaa

FistrModel.msh group: fix
R OES A EiE (shelldmd)
b HRMEE @xjeo |
v HREM &y 0.0 |
v BOUNDARY (Z5HT) &:z[0.0 |
fix
v CLDAD (FEE) [ me |
loadL =
Fistandel.ms;h nodeGroup#: loadL
R OES By T 3ENEEOES
b HARYMEE O BRYzYOEE (ANEEZOFEMRICEYER)
v ERES O F=5IEE (ADEHARE E@0xlcty k)
v BOUNDARY (Z£fiI) ® SHfmk—SEE (SRR HBEERAICEY )
fix
v CLOAD (&) Fx [8.0 | Mx |0.0 _|
OO
DLOAD (EEFD) Fz[-0 | Mzfe.e |
VLDAD ({£R877)
GRAV (E7))  me |
CENT (&t —

4-15-1-6. ETEBHA. HROESR

St&EIE. & solver & TMUMPS ] (CEXEL T, SHEZERRSTE S, (MUMPS or DIRECT &=FEIRT D, )
BRET—IZBRLT, NAEERIDELUTORRICKES,
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6e-5

4e-5

2e-5

@
o
2l
=
=
(o)}
ke
=
=
o,
=
L
0
=
(7]

— 0.0e+00

C

BARZfIE. 8.060e-5] £7ED>TUL\B,

4-15-1-7. ERDIREE
FRERDE-—AVEICLBRDH;I. UTTRSIN, SHEI DL [7.90e-5] £D, (FE-HT B,

PP _ 10x1.2°

o= = =7.90e-5
3EI 3X70e9X1.041e-6

4-15-1-8. YT ICE—AVEGFHUEHBS

20/03/21IR7E. FrontISTR-v5.0 (CHWVTIE. T TIb. beam DIGHEHBEMTETCOLVEEH D, CDE—
AV EEFEUZEIETHEBLULKER. REBEEQE2TUEND/ZDT. &8I S,
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4-15-2. YT IEE-LOETILDBRE

IRTED FrontISTR (verd.5) OERRTIE. Y I IWEE—LDOFDBREETIVOSAENTELLDT. Dk

HiBEE. BENICYY Y REEERL T, BRI 3EICED,

4-15-2-1. EFTILDIER

THROEE, E—LETVITIVTRIBTEDIETIVEE XD, beam D TFIICEHMIC solid =ML TUL B,

BEDTIL—F{EE. TRITIT>TULS,

group & geometry
solidlLeft velume
solidRight volume
fixLeftSolid face
fixRightSolid face
toBeamLeftSolid face
toBeamRightSolid face
shell face
press face
beamLeft line
beamRight line
toBeamLeft line
toBeamRight line
toplLine line

solid B
solid B
nodeGroup
nodeGroup
nodeGroup
nodeGroup
shell 3%
nodeGroup
beam B3
beam E3&
nodeGroup
nodeGroup
nodeGroup

solid {80 beam £25E 50
/r

=E (F91h) ENER

shell I beam BT SR
/I\
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toplLine

CMDETIVE salome THERL L. solid(d0.0125 Y XD tetra, shell(F 0.1 XD tri, beamE0.1H
TATAYVI1ZEY D, FIDA W 1% compound LTT1 5 DX wZa& L, [shellAnd2Poles.unv]
TIRET Do . compound BFIC, BX W 1HEIREHB T SER(C tolerance ZEE L T, merge LTUL\B,

BRI, B solid DEEERBEEL T, shellXRE (press) ICREEMNTTH D,

4-15-2-2. XwIa1%E

REINTULID IshellAnd2Poles.unv] % FrontISTRAICA W 1 E#T B, BLUERMN. UITICHD,
COEME(C KD, beam & solid DEEHEEE. beam & shell MEEREERIC (. EQUATION BMER SN B,
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@ -0 EasyISTR: test

EasyISTR for FrontISTR (ver 2.24-161214)
EEERE
¥ FrontISTR analysis Aw B
FistrModel.msh @® unv2fistr j?_.‘”b@.':
Pepp—— () abagus2fistr |shellAnd2Poles.unv || =H. .. | ) P{Jbﬁ&:

HEYIEE

. BREH 2T —LEE : _
FREZE &% |1.0 | %ﬁﬁ%_
25w TR

> solver

AW aHE

e modelSize(xyz): 1.1 8.85 2.85 meshESHAH

nodes B37 FEABEEE

elements type:341 951 :
elements type:341 931
elements type:641 20
elements type:641 20
elements type:761 212

EGRP solidlLeft 951
EGRP solidRight 931
EGRP beamLeft 20
EGRP beamRight 28
EGRP shell 212

SGRP otherS 692
NGRP dummy 127

NGRP dummyBeam 42

folderBA< Tl ilef@E || meshFilefSE R EE folderPo U7 [ =)

PAVAVAVAVAVAVAVAVY
ETAVAVAVAVAVAVAN.
SOOAAN

']

TAYAYA
*‘KY%

W

PAVAVAVAVAYAN
AV

|~

Y AVAYAYLY:
2
70
AL
00

:muuu

i
)
R
NAVAVA,
O
AVAVAVAVAY,

v
K
o

VAVaR,
VAVAVAYA
VAVAVAVANL:

Iy

ra)
)

<

A VAN

4-15-2-3. R OESE
fRITOEREL. TS ERfRNT ) 2 38IRT D, solid, shell. beam MDEEETFILDBEEIE. CNUHNE
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IRERBLVD T
4-15-2-4. FARIYMEE

RTEEREERARNT | 28I,

beam MIBH (L. BIEFIAM 0.1 x 0.05 DA, FIEER UK, shellld. IRE t0.01,
mRlalE. WFNEALE ULTERET 3,

BITFORRICERE LT,

< beamLeft >

< beamRight >

suLLunLyiiL

"< shell >
RS {E

< solidlLeft >
BT O R R

v HREE
beamLeft
beamRight
shell

solidleft

solidRight

< solidRight >

FEUTU SR

¥ HEEE
beamlLeft
beamRight
shell
solidLeft

solidRight

4-15-2-5. BHERRG

BRZM(E, solid DEME (fixLeftSolid, fixRightSolid) ZEEL. shell MEME (press) (CHNDTfHE

EINE&RI B,

beam@)EEE
Z2Eig5m
vx: 0.8

vy:|1.0
vz:|0.9

beam@)EE
Z2Eid5mR
vx:|0.08

vy:|1.0
vz:|@.8

WEDRE (shell)
wE: 0.0

MEYMEDRE
elGroup®:solidleft

M3 | Aluminum

_MEEE
area:|0.085

_MEEE
area:|0.0885

-

WEZRE—X >
Iyy:|1.047e-6
Tz2:[4.166e-6

BUDER
Jx:|5.207e-6

WELRE—AVE BUDEH
Iyy:|1.041e-6 Jx:|5.207e-6
I22:[4.166e-6

BEd ARt mE:| 5

|| mEEORR | | MEDEREC

MENAHLHE

HEEF I ELASTIC

- | ®BM(plastic)data

BAEH/ 517
o=l
HMEMHEDRE
elGroup®:solidRight
¥ | Aluminum

HE

|| mtEEoRR | HEDER<

FIEAIHEHE

MEEFIL ELASTIC

-

BHREE/ 51T
LRI

F 5. BOUNDARY (&, AT DARICERRE.

- | Bt¥(plastic)data

W
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Prmiisaean wieepoas

FistrModel.msh
BRiTOER
> HEEE
v HREG
v BOUNDARY (ZEfI)
fixRightSolid
FInAR r’=iﬁ\r
FistrModel.msh
RETOER
> AREE
v HAEMS
¥ BOUNDARY (ZEfiD)
fixleftSolid
fixRightSolid
CINAD (FSEEY

group&:fixleftSolid
i [O#E (shellddt)
& x 0.0

By 0.0
Bz 0.0

S

B AE

group#:fixRightSolid
] OE (shellddr)
& x 0.0

By (0.0
&z 0.0

R
BE

AEF. UTORRIC pressED YESMEIC 10N DEDHREERE LT,

FistrModel.msh
FRETOER
> RS
v RS
» BOUNDARY (ZEfiD)
¥ CLOAD (f=EE)
| eress
DLOAD (EEZD)
VLDAD ({&R§77)
GRAV (EN)
CENT (L)
TEMPERATURE (8B

nodeGroup#:press
v -9 SEPEEOER
O BmYEDOEE (ANEZZOFEMRICEYR)
O F—5IEE (ANE/MRE Elxlcty )
® Efi—SILEE (FoMEEC B EEARICEYR)

Fx [0.0 | wx[o.0

Fy [10.0 ' My [0.0

Fz [0.0 | Mz[e.0
B

4-15-2-6. EtEBHA. BROESR

BETTILOBZA. STEROER solver (&,

(CRREL. BtETET,

EHEIRTR. T—9RE®. paraView CIEREMERIT D, UTH. COBRICHE D,

[MUNPUS] or TDIRECT) U ANEREDLLVD T,

['MUMPUS |
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