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® 2.1 ;XHFEL

e ANSYS

> ANSYS#ZBikg (Mechanical APDL) (17.0)"0
> ANSYS Workbench (15.0? ) ~ 4

v BigEEEaath (MBREE)

v RIS (CFX, FLUENT) , EBBEFHSHT
v TEFESE

v EEBES TR

e ABAQUS (2016)

v FEXY, BEFRTSHIEE
v EZMERRINRE SIMULIA
v BERERER
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RN FRFMUL LT : ANSYS>ABAQUS
ZifFEE T Hr: ANSYS>ABAQUS

RECHEE: ABAQUS>ANSYS

RITSBEIE: ANSYS>ABAQUS
LRI B S (EIZE : ABAQUS>ANSYS




® 2.1 ANSYS Workbench

o ANSYS Workbench (IhEIMAEHEAR)
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® 2.1 ANSYS Workbench

e ANSYS Workbench (irEI{FEEAR)
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® 2.1 ANSYS Workbench

e ANSYS Workbench
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v 5CADE 40
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e ABAQUSZ XA EZHEAR
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SIMULIA

FIEF3EO (user subroutine)
BIZAN3E (Scripting interface)

KF3E -

—

Pythonﬂﬁﬂzliln =
Fortranf1EF
Plug-in fatFH % INkE
HittE 45, aPyat
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Abaqus/CAE

Command
line
interface
(CLI)

GUI

h J

Python
interpreter

Abaqus/CAE
kernel

script

Relay
files

Y

Input file

Abaqus/Standard
Abaqus/Explicit
Abauqs/CFD
Abaqus/Design

h

Output database

AbaqusH

1PythonfI A RIIB IS < R E
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e APDL (ANSYS Parametric Design Language)
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/ ,BD-1,0

{====enduing element and material attribute

; __________________________________________________
!==================================================
!====Component geometry =206000 !component elastic modulus
o ______
l================================================== _ ! . .
—ccop Ispan NOU=2.3 Tcomponent poisson ratio
a=1808 I'bending and shear district
ext=260 lextent distence »1,5HELL181 fbeam
= * ! i .
ltotal=1+2*ext Itotal distance ,2,S0LID185% ldianban
b=200 I'flange width
h=588 Isection hight 33333332
»1,8
tfe=132 Imin flange thickness LJEX,1,,
=0.88583 Ichan t L thick F
ge rate Oj.F flange ickness ,PRXY, 1, ,NOU
tf=tfB+m*a Imax flange thickness
tw=12 {web thickness
,MIs0o,1,1,4,0 10345
ts=12 Istiff plate thickness ,8
th=38 lwelding size 6.0
¥ 3

=(b-tw)/2 lextent flange width

hw=h-2*%tf

1 div=4
web_div=186

mmm="58&
111=56
nnn=5@
uou=1*nnn

,,345/E,345

lweb height »,8.82,345
529.2,480

\

T ETEXEHBBHENX

! number of dividion for flanges (should be even)
! number of dividion for web (default value is 15)

I dividion of flange

!. c'jfiu'idion of height of web PSPad exe izlggﬁin%%
. mac

! dividion along beam

! dividion alone beam coarse parts

13



® 2.3 APDLE¥{LiEE

*DIM, TFL,TABLE,6,2,1,Z,X

£
£
£
£
£
£
£
£
£
L
£
L
£
L
£
L
£
L
£
L

::::::::::::gectiong

,TFL(®,1,1) , ©
,TFL(®,2,1) , b

JTFL(1,0,1) , -ext

,TFL(1,1,1) , tfe
,TFL(1,2,1) , tfe
,TFL(2,0,1) , @
,TFL(2,1,1) , tfe
,TFL(2,2,1) , tfe
,TFL(3,0,1) , a
STFL(3,1,1) , tf
LTFL(3,2,1) , tf
,TFL(4,08,1) , 1-a
,TFL(4,1,1) , tf
,TFL(4,2,1) , tf
,TFL(5,0,1) ,
,TFL(5,1,1) , tfe
,TFL(5,2,1) , tfe

JTFL(6,8,1) , l+ext

JTFL(6,1,1) , tfe
,TFL(6,2,1) , tfe

sect,]1, 2
» 9,1,0,5
, TOP
sect ,®TFL%, 0
J@J@JGJ @J

sect, 2, 23
¥ 6111@15
, BOT
sect ,®TFL%,0
JaJaJaJ 6."

sect,3, 2
, tw,1,8,5
,MID
1616161 6:

sect, 4, 23
, ts,1,8,5
,MID
JEJ@JEJ 6:

%44

Tsinghua University

Itop flange

lbottom flange

Istiff plate
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® 2.3 APDLE#LER

I====Geometry modeling lz===define meshing size

»1,8,8,-ext I Top flange

,2,8,08,8 [

»3,b/2,8,-ext ,5,1loc,x,8,b

,4,b/2,0,8 ,r,loc,y,h

»o,b,8,-ext ,r,loc,z, -ext

_,E‘l_,b_,@_,@ ,all,mmm

27,8,h, -ext S
»8,8,h,8 l====meshing

,9,b/2,h, -ext J o ____
,18,b/2,h,B all

,11,b,h,-ext

»12,b,h,0 ! ========== top flanges

! extentions ,all

a,2,4,3,1 1

a,4,6,5,3 1

a,8,10,9,7 ]

a,10,12,11,9 o

a,4,3,9,10 1

A& Xl 53

,5,1lo0¢c,x,8,b

JIRCIE EiC ,r,10¢,y,h

,ry,loc,z,-ext, l+ext
,all

15
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® 2.3 APDLE#LER

l====define component I====Applying constrations
;:::::::::::::::::::::::::::::::::::::: ;==================================================
,s,1lo0c,%,8,b Isupporting constraitions
,rylec,y,h »8,1o0¢,x,d,b
,r,loc,z,a ,r,loc,y,d
,Loads13, node ,r,loc,z,0
,all ,all,ux,,,,,uy
,all
,5,1o0c,x,8,b
JFJIGCJth !::::::::::::::::::::::::::::::::::::::::::::::::::
,r,loc,z,1l-a I==== buckling solving
JLGEdSEBJHGdE !::::::::::::::::::::::::::::::::::::::::::::::::::
,all
!====================================== Jlllr
I====Applying Load 9,
;======================================
,5,loads13
sall,uy,-8.1
,all
/
,5,loads23 1,
sall,uy,-8.1
,all ,LANB,S, ,,range

FHIE{E R HR 57 4
it A0S # fer 25
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|-z =—=—=—=—=—==—=—=—========== updat’i_ﬂg deEL o= =—=—=—=—=—===
,all
,o0gi,1,mdnum,BD-1,rst ! load step, substep, file name------ kv ol #4581 F#
,all EE IREE XY
,all
! e ————————————————————————————————————————
;:::::::::::::::::::::::::RES’EG’UQL 5tress

! =sfrte: Residual Stress flange in tension at edge

#it,ftfy,le,360,then
strte=58

*alse

strte=_3%ffy

*andit

! sfrt: Residual S5tress flange in tension at center

#it,ftfy,le,345,then \ . .
stri=~fty ix#ﬁﬁhuﬁﬁﬁmﬁ

*olseif,ffy,gt,345,and, ffy,1%,550,then
sfrt=345

*olseif,ffy,ge,550,then
strt=460

*endif

17
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,5,loads13
,all,uy,-65
,all

,5,loads23
,all,uy,-65
,all

,all
,all

! nonlinear information
29,
,on

larclen, on

'negit, 5@
,all,1l

! (loads13) (loads12) (lLoads23)

! (loads13) (loads12) (lLoads23)

,8.085 ! time step size

(VR CPINES
KRETRF X
sl &

Sk
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lget the reforce of support

,5,L0C,Z,a

,R,LOC,X,0,B

,R,LOC,Y,H
*GET,NCOUNT , NODE, , COUNT
NMNOW=2

*D0, T, 1, NCOUNT
NNOW=NDNEXT ( NNOW)
,3,NNOW, F,Y,P-LOAD
,4,4,3,,,,..-1
*ENDDO

lget the vertical displacement of middle span
,s,L0C,Z,./2
,R,LOC,X,6,B
,R,LOC,Y,0
*GET,NCOUNT ,NODE, , COUNT
NNOW=B
L2, NDNEXT (NNOW) ,U,Y,DISPLACEMENT
02,2, 00001

lget the Llateral displacement of middle span
,8,L0C,Z,1/2
,R,LOC,X,0,B
,R,LOC,Y,0
*GET,NCOUNT , NODE, , COUNT
NNOW=8
» 5, NDNEXT (NNOW) ,U, X,DISPLACEMENT
15,5, 2500,1

plot load-vertical displacement curve
52

AXLAB,X,v-DISPLACEMENT

AXLAB,Y, LOAD
54

plot load-lateral displacement curve
23

AXLAB,X,1-DISPLACEMENT

AXLAB,Y, LOAD
54

output data to txt
,RESTDATA, TXT
»2,4,5

[a 4L IE

19
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ELEMENTS

DISPLACEMENT

3

2 I 56 2 1 3 il
v-DISPLACEMENT 1-DISPLACEMENT
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#5ection Dimension Coordinate
L&E=200

LE=500

% _HalfFlange=100.000

¥ HalfWeb=238.000

tf=24.000

tw=12.000
Offset_FlangeWeld=8.000
Offset WebWeld=230.00017:29:44
ExialMeshDimension=20

d_web= Qffset WebWeld/1l0

JUT R
B AL R

d_flange=(X_HalfFlange-0ffset FlangeWeld) /10

L=5800
F=115e6/{0.25*L)

# Model Name

LE=3tr (L&)
LE==ztr (LK)
LC=str (L)
PH="(345"

F R iy 44

ModelName='I'+'-'+LG+"-"+LK+' - " +LC+"-"+PH+"'-JZL"

#Residual Stress
FO0l= 271.71
FO02= 125.13
F03= -21.486
FO4= -142.1%
FOS= -189.58
FO0&= -189.58
FO7= -189.58
FO0g= -189.58
F09= -£9.79
Fl0= 50.00
FiW= 345.00
Wol= -116.13
Wo2= -116.13
Wo3= -11£.13
Wod4= -115.13
WoS5= -116.13
Wog= -91.08
WOT7= -14.&5
Wog= gg8.11
W09= 190.86
W1l0=293.62

#$Imperfection
order=1
amp=L1,/1000.0

AR T B AR N
KhiE X

from
from
from
from
from
from
from
from
from
from
from
from
from
from

part import *

material import *
section import *
aasembly import *

step import *
interaction impocrt *
load import *

mesh import *
optimization import *
job import *

sketch import *
visualization import *
connectorBehavior import *
abaqusConstants import *

ERAYLES

import string

EditPlus. exe M AZRiEEE

- PY

21



® 2.4 Python& ¥ ER

E LS

4B /mm | B4 B /mm | B5H mm | BEE: Jmm| E#Amm | 58S |EIREEMPa E459MMH b smm | BRIR B /mm o
200.000 24.000 500.000 12.000 8 Q460 460 94.000 452.000 g{rtel /ﬂ\ Ofrte2
L\ / \ [
almm b 'mm ¢ /mm d/'mm & /mm 1 /mm v/mm wimm | BR8P mm| RARIR 9 A 4T m‘A'Wrcl d —/"Ig Ufrc’z
8.600 8.600 37.436 31.364 28.000 8.000 97.829 240343 14.000 218.000 g
75/MPa 75/ MPa 75/ MPa 7 g/ MP2 T e MP2 o e B | B Bimm) e
345.00 50.00 -189.58 345.00 -116.13 8.600 21.800 25.800 = 5 y
x/mm Ax/mm g/MPa x/mm Axt/mm fi B a/MPa R= o/MPa o
0.000 345.00 0.000 0.000 T 345.00 345.00 >t O Mo S O
14.000 14.000 345.00 14.000 14.000 T 345.00 345.00 EI ’\: :/' ' '\L
45364 31.364 -189.58 22.600 8.600 R 198 42 FO1 27171 Ohte3 o Ofited
82.800 37.436 -189.58 31.200 8.600 0 51.84 F02 125.13 e
91.400 8.600 50.00 39.800 8.600 R 9475 F03 21.46
100.000 8.600 50.00 48.400 8.600 ZE -189.58 F04 -142.16
57.000 8.600 TE -189.58 F03 -189.58 .
- = = = \ VAN
65.600 §.600 TR -189.58 F06 -189.58 ﬁﬁﬁﬁjj 7] 11_'1-
74.200 8.600 TE -189.58 F07 -189.58
§2.800 §.600 TR -189.58 F03 -189.58
91.400 8.600 ER2 50.00 F0% -69.79
100.000 8.600 T 50.00 F10 50.00
¥/mm Ay/mm og/MPa ¥/mm Ay /mm fu @ g/MPa K/ o/MPa
0.000 -116.13 0.000 0.000 ZE -116.13
120.171 120.171 -116.13 21.800 21.800 TE -116.13 Wol -116.13
218.000 97829 345.00 43.600 21.800 TR -116.13 Wo2 -116.13
238.000 20.000 345.00 65.400 21.800 ZE -116.13 Wo3 -116.13
87.200 21.800 FE -116.13 Wo4 -116.13
109.000 21.800 ZE -116.13 W05 -116.13
130.800 21.800 R -66.03 W06 -91.08
152.600 21.800 iR 36.73 w07 -14.65
174.400 21.800 iR 139.49 W08 88.11
196.200 21.800 iR 242.24 W09 190.86
218.000 21.800 TR 345.00 W10 293.62
238.000 20.000 T 345.00 345.00
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® 2.4 Python& ¥ ER

# Create a new model
mdb. Model (modelType=5TANDARD EXPFLICIT, name=ModelName)
MyModel=mdb.models [Mode1lName |

# 2.Define material and sectional property

#1345

MyModel .Material (name="0345")

MyModel .materials['0345"] .Elastic{table={{206000.0,
0.3y, N

MyModel .materials['0343'].Plastic({table={ {345, 0.0},

# 1.Create new parts - -
{351.900, 0.0180%), (576.0, 0.17953)))

PartName=ModelName
MyModel .ConstrainedSketch (name="rprofile", sheetSize=1000.0)

MyProfile=MyModel.sketches['profile’] %X*ﬁ*&l‘
MyProfile.Line (pointl=(-X HalfFlange, ¥ HalfWeb), point2=(K HalfFlange, ¥ HalilWeb))

MyProfile.Line (pointl=(-¥X_HalfFlange, -Y HalfWeb), pointZ=({X¥ HalfFlange, -Y HalflWeb))
MyPFrofile.Line (pointl=(0.0, Y HalfWeb), pointZ={0.0, -Y_HalfWeb)) N N
MyMpdel.Part (dimensionality=THREE D, namePartliame, type—DEFORMABLE BODY) % X EZ jjvsgg & jj
MyPart=MyModel .parts [PartName]
MyPart.BaseShellExtrude (sketch=MyProfile, depth=L)

del MyModel.sketches|['profile'] g X&”}EVSE;@%VSE&%EE/}E

PartName='EndFlatePositive’

MyModel .ConstrainedSketch(name="profile', sheetSize=1000.0)
MyProfile=MyModel.sketches['profile']

MyProfile.rectangle (pointl=(¥_HalfFlange, ¥ HalfWeb), pointi2=(0.0, -Y HalfWeb))
MyModel.Part (dimensionality=THREE D, name=PartName, type=DEFORMABLE_ BODY)
MyPart EPP=MyModel.parts[PartHame]

MyPart EFF.BaseShell (sketch=MyProfile)

del MyModel.sketches['profile']

PartName="EndFlatelegative'

MyModel .ConstrainedSketch (name="profile"', sheetSize=1000.0)
MyProfile=MyMpdel.sketches['profile']

MyProfile.rectangle (pointl=(-X_HalfFlange, ¥_HalfWeb), pointi2=(0.0, -Y_HalfWeb)) fi[lﬁi%
MyModel . Part (dimensionality=THEEE [, name=PartName, type=DEFOEMABLE BODY) Pa rt

MyPart EFN=MyModel.parts[PartHame]
MyPart EFN.BaseShell (sketch=MyFrofile)
del MyModel.sketches['profile']

23
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® 2.4 Python& ¥ ER

#3ection Thickness

MyModel . HomogeneouaShellSection (name="Ilangs",
prelntegrate=0FF, material=PH, thicknessType=UNIFOEM, thickness=tf, 1q:jﬁffﬁp >\
thicknessField="", idealization=N0 ITLDEALIZATION, poissonDefinition=DEFAULT, tﬁz ;F‘J§15i§,>(.
thicknesaModulus=Ncne, temperature=GEADIENT, useDensity=0FF,
integrationBule=STMPS0ON, numIntPta=5)

MyModel . HomogeneousShellSection (name="wek",
prelntegrate=0FF, material=FH, thicknessType=UNIFOEM, thickness=tw,
thicknessField="", idealization=N0 TDEALIZATION, poissonDefinition=DEFA0OLT,
thicknesasModulus=licne, temperature=GEADIENT, useDlensity=0FF,
integrationBule=5IMFS0N, numIntPts=5)

MyModel .HomogeneousShellSection (name="EndPlate’,
prelntegrate=0FF, material=PH, thicknessType=UNIFOEM, thickness=tf,
thicknessField="", idealization=N0 IDEALIZATION, poissonDefinition=DEFAULT,
thicknesaModulus=lcne, temperature=GEADIENT, useDensity=0FF,

integrationBule=3IMP30N, numIntPFta=35)

#Datum
MyPart.DatumPlaneByPrincipalPlane (principalPlane=YZPLLNE, cffaet=0ffzet_FlangeWeld) ;ig/&(;}izyfﬁifﬁ‘
MyPart.DatumPlaneByPrincipal Flane (principal Plane=YZPLANE, offset=-0ffset_FlangeWeld) g

MyPart.DatumFlaneByFrincipal Flane (principal Plane=XZPLANE, offszet=0ffset_WebWeld)

MyPart.DatumPlaneByFrincipal Flane (principal Plane=KZPLANE, offszet=-0ffzet_WebWeld)

MyPart.DatumPlaneByPrincipal Plane {principal Plane=XYPLANE, offset=L/ /2

MyPart.DatumlsyaByThreePoints (name="Ilangs', coordSyalype=CARTESIAN, origin=(0.0,
a0.a0, 0.0}, pointl=({0.0, 0.0, 1000.0), point2={1000.0, 0.0, 0.0}))

MyPart.DatumlsysByThreePoints (name="wek', coordSysType=CARTESTAN, crigin={0.0, 0.0,

0.0y, pointl={0.0, 0.0, 1000.0}), point2=(0.0, 1000.0, 0.0))

[nl,n2,n3,nd,n5,n6, n7]= MyPart.datums. keya()

#Partition Face

MyPart.PartitionFaceByDatumPlane (datumPlane=MyPart.datums[nl], faces=MyPart.faces) rlj;S(fiZU//\\iﬁj
MyPart.PartitionFaceByDatumPlane (datumPlane=MyPart.datums[n2], Ifaces=MyPart.faces) }IE H )j
MyPart.PartitionFaceByDatumPlane (datumPlane=MyPart.datums[n3], faces=MyPart.faces)
MyPart.PartitionFaceByDatumPlane (datumPlane=MyPFart.datums[n4], Ifaces=MyPart.faces)
MyPart.PartitionFaceByDatumPlane (datumPlane=MyPart.datums[n5], faces=MyPart.faces)

24
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Lsaign Section

faces=MyPart.faces.findAt (((0ffzet_FlangeWeld/2, ¥ HalfWeb, L/ 4), ), (({-0ffzet_Flange n_‘ =5 BF
MyPart.Set (faces=faces, name="'Flange'} Lﬁk i iﬁi1tF);;:L§L
faces=MyPart.faces.findhc(((0.0, 0.0, L 4}, ), {((0.0, 0.0, 3*Ls4), ), ({0.0, (Offset_

MyPart.Set {faces=faces, name="Wek')
faces=MyPart_ EPP.faces

MyPart EPFP.S5et({faces=faces, name='EFEF')
faces=MyPart_ EFN.faces

MyPart EPN.S5et{faces=faces, name='EFN'")

region = MyPart.sets['Flange']

MyPart.Sectionkssignment {region=regicn, sectionName='Iflange', offset=0.0,
offaetType=MIDDLE_SURFACE, offsetField='",
thicknessissignment=FROM SECTICN)

region = MyPart.sets['Webk']

MyPart.Sectionfssignment (region=region, sectionName='wsk', offzet=0.0,
off3etType=MIDDLE SURFACE, offsetField='",
thicknesshasignment=FROM SECTICN)

region = MyPart EPF.seta['EFE’']

MyPart EPP.S5ectionfAssignment (region=region, sectionWame='EndFlate', offset=0.0,
offaetType=MIDDLE SURFACE, offsetField='",
thicknesshszignment=FROM_ SECTICN)

region = MyPart EPN.sets['EFH']

MyPart EPFN.Sectionfissignment (region=region, sectionName='EndFlate', offset=0.0,
off3etType=MIDDLE SURFACE, offsetField='",
thicknesshasignment=FROM SECTICN)

region = MyPart.sets['Flange'] R NN

ocrientation = MyPart.datums[n&] I‘—E')‘(*}i’ftl:)% T‘ﬁ‘l}ﬁ I_lﬂ

MyPart.MaterialOrientation(
region=region, orientationType=3Y3TEM, axis=A¥T35 3, localCsys=ocrientation,
fieldiame="", additionalRotationType=ROTATICN NOWE, angle=0.0,
additionalRotationField="")

region = MyPart.sets['Webk']

crientation = MyPart.datums[n7]

MyPart.MaterialOrientation |
region=region, orientationType=5YSTEM, axis=A¥I5 3, localCsys=orientation,
fieldName=""', additionalRotationType=ROTATION NOWE, angle=0.0, 25
additicnalRotationField="")




%44

Tsinghua University

® 2.4 Python& ¥ ER

# 3.Create assembly
4 Create assembly %@a;’;@/fq:
MyRzsembly = MyModel.rootAssembly

MyRssembly.DatumCsvsByDefault (CARTESTAN)

MyRssembly.Instance (name=ModelName, part=MyPart, dependent=0N)
MyInstance=MyAssembly.instances [ModelHame]

MyhAssembly.Instance (name="EndFlatePositive', part=MyPart EFF, dependent=0N)
MyInatance EPP=MyAssembly.instances['EndFlateFositive']

MyLssembly.Instance (name='EndFlatellegative’, part=MyPart EFN, dependent=0N) fi[{iiiq%?ﬁjfiﬁﬁéﬁé?
MyInstance EFN=Mylssembly.instances['EndFlatellegative’]

# Create Feature

edges=MyInstance.edges.findAc(((0.0, Offset_WebWeld/ 2, 0.0), ), ((0.0, -Offset WebWelds2, 0.0}, ), ((0.0, (Offset_WebWeld+ Y HaliWe
Myhssembly.Set (edges=edges, name="EndEdgel')
edges=MyInstance.edges.findAt (((0.0, Offset_WebWeld/ /2, L), ), ((0.0, -0Offset WebWeld/2, L), ), ((0.0, (Offset_WebWeld+ Y HalfWeb)/2

MyRssembly.Set (edges=edges, name='EndEdgez'

MyRssembly.ReferencePoint (point=(0.0, 0.0, 0.0))
MyRssembly.ReferencePoint {(point=(0.0, 0.0, L}}
[ml,m2]= MyAssembly.referencePoints.keys()

MyRssembly.Set (referencePoints= (MyAssembly.referencePoints[m2],), name='EF1l") N NN ’

. . = : _ . R = ; —'Rp> —— —H— Al
Tﬂjsimbli Setf:re_erencePum:s— {MyAssembly.referencePoints[ml], ), name='RF2') /‘\EX%]J&D ,fm‘-:g'—'::k”
# 4.Create atep

#5tep definiton
MyModel .BuckleStep (name="5tep-1", previous="Initial’,
numEigen=1, wectors=Z2)

# 5S5.Interaction
regionl=MyAssembly.3et3a['EF1l"]

region?= Mylssembly.sets['EndEdgel'] oz

MyModel .Coupling (name="Endl "', controclPoint=regionl, i%i \Z_g; i%?;éi'éii
surface=regiond, influenceRadius=WHOLE SURFACE, couplinglype=KINEMATIC, + /, AT y
localCaya=ione, ul=0N, u2=0N, u3=0H, url=0N, ur2=0N, ur3=0N) ,;I:T,l‘ /fJ__E 7/%& Ei Z, I E_IJ El/‘J H;é /?\

regionl=MyAssembly.seta["'EEF2"]
region?= Myhssembly.sets['EndEdgez2"
MyModel .Coupling (name="EndZ', controlPoint=regionl,
surface=regiond, influenceRadius=WHOLE S3SURFACE, couplingType=KINEMATIC,
localCsya=lcone, ul=0H, u2=0M, u3=0N, url=0H, ur2=0H, ur3=CH)

26
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# 6.Load

regicn = Mylssembly.sets['EFL'] N N

MyMnodel .DisplacementBC (name="Endl"', ﬁfﬁj}ﬂﬁ‘%ﬁ&é"{]}ﬁ
createStepName="Initizl", region=region, ul=S5SET, u2=5ET, u3=S5SET, url=UNSET,
ur2=0UNSET, ur3=3ET, amplitude=0UNSET, distributionIype=UNIFOEM,
fieldName="", locallaya=lcne)

region = Myhssembly.3ets['EEZ']

MyModel.DisplacementBC (name="Endz"',
createStepName="Initial", regicn=regicon, ul=3ET, u2=5ET, u3=UNSET, url=UNSET,
ur2=0NSET, ur3=5ET, amplitude=UNSET, distributionType=UNIFCEM,

fieldName="", localCays=Ncone)

region = Myhssembly.sets['EEFZ']

MyModel.ConcentratedForce (name="End? Load', createStepName='3tep-1",
region=region, ci3=-1.0, distributionIype=UNIFOBEM, field="",
localCaya=lcne)

| e R P

pickedBRegions = MyPart.faces N —
MyPart.setMeshControls (regions= pickedRegions, technigque=3WEEF) S4R$‘ 7 [1

# Seed

MyPart.seedPart(size=AxialMeshDimensicn, deviationFactor=0.l1l, minSizeFactor=0.1)

#Mesh
MyPart.generateMesh()
MyPart EPP.generateMesh()
MyPart EFN.generateMesh()

elements=MyFart.elements.getByBoundingbBox (yMin=-d web-1, yMax=d web+l)
MyPart.Set{elementa=elements, name="W01l")

# 8.Jcb

JobName=ModelName+'-Buckle" }

o
N
Y

A2 i o3 M AR 55

@

mdb. Job {name= JobName, model= ModelName, description="",
Cype=ANALYSIS, atlime=lcne, waitMinutes=0, waitHours=0, queue=None,
memory=90, memorylUnits=PERCENTAGE, getMemoryFrominalysis=Trus,
explicitPrecision=SINGLE, nodalCutputPrecision=S5INGLE, echoPrint=0FF, 27
model Print=0FF, contactPrint=0FF, historyPrint=0FF, userSubroutine='",
gcratch="", multiprocessingMode=DEFAULT, numCpus=1, numEEUs=0)
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# 9.0Update Step e
#5tep definiton E%ﬁ m‘?é_(;ﬁ
regionDef=MyRAssembly.3ets['MEU']
MyModel .StaticRiksStep (name="'5tep-1",
previcus='Initizl', maintainfAttributes=True, nodelm=0N,
maximambDisplacement=100.0, region=regionDef, dof=l, initislircInec=0.05,

nlgeocm=0M)
# Create history output
regionDef= MyAssembly.sets['MEU'] D A N7
MyModel .HistoryOutputBequest (name="H-Jutput-2', ) %Jjj E’ iﬁu Hji&j:E
createSteplame="'5tep-1', wvariables=('Ul', 'U2"'), region=regicnDef,

sectionPoints=0DEFAULT, rebar=EXCLULE)

regionDef= MyAssembly.sets['MED']

MyModel .HistoryOutputRequest (name="H-Jutput-3"',
createStepName="5tep-1"', wvariables={'Ul', '"U2'), region=regionDef,
sectionPoints=DEFAULT, rebar=EXCLUDE)

regionDef= MyAssembly.sets['MEM']

MyModel .HistoryOutputBequest (name="H-Jutput-4',
createSteplame="'5tep-1', wvariables=('Ul', 'U2"'), region=regicnDef,
sectionPoints=0DEFAULT, rebar=EXCLULE)

# 10.Update Loa

MyModel.constraints['Endl'] . suppress () E%ﬁﬁ‘ﬁ& Q/\] EE

MyModel .constraints['End2'] . suppress () > -

MyModel.loads['End2_Load'].suppressal)

MyModel .boundaryConditiona[ "Endl'] .suppress ()
MyModel .boundaryConditiona[ "End2"'] .suppress ()

region = Myhssembly.sets['EndEdgel’]
MyModel .DisplacementBC (name="EndEdgel",
createdteplame="Initial"', region=region, ul=3ET, uZ=5ET, u3=UNSET, url=UNSET,
ur2=0H5ET, ur3=UN3ET, amplitude=UNSET, distributionIype=UNIFOEM,
fieldName="", localCsya=lcone)
region = Mylkssembly.sets['EndEdge2!
MyModel .DisplacementBC (name="EndEdge2"
createStepName="Initizl"', regicn=regicn, ul=5ET, u2=5ET, u3=0HMSET, url=UM5SET,
ur2=0N5ET, ur3=UN5ET, amplitude=0HSET, distributionType=UNIFCRM, 28
fieldName="", localCays=lcne)
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# 1ll.Residual stress =
# Besidual stress
region = MyInstance.sets['FOL']

MyModel .Streas (name="F01", region=region,
distributionType=UNIFOEM, s3igmall=F01, =sigma22=0.0,
sigma33=Ncone, 3igmal3=Ncne, 3igmad3=Hone)

region = MyInstance.sets['F02"]

MyModel .Streas (name="F02", region=region,
distributionIype=UNIFCOBEM, sigmall=F02, sigma22=0.0,
3igma33=lcne, sigmali=lcne, sigma3=lcne)

region = MyInstance.sets['FO3']

MyModel .Streas (name="F03", region=region,
distributionType=UNIFOEM, s3igmall=F03, =sigma22=0.0,
sigma33=Ncone, 3igmal3=Ncne, 3igmad3=Hone)

region = MyInstance.sets['F04"]

MyModel .S5treas (name="F04", region=region,
distributionIype=UNIFCOEM, 3igmall=F04, sigma22=0.0,
3igma33=lcne, sigmali=lcne, sigma3=lcne)

Imperfection

g3igmalz=0.0,

gigmalz=0.0,

g3igmalz=0.0,

gigmalz=0.0,

Place="#Initisl Conditions, type=STRESS\n'+Modellame+'.W10,
MyModel . keywordBlock. synchVersions (storelNodesindElements=False)
positionl = GetEeywordPosition (ModellName, Place)

MyModel . keywordBlock. insert(positionl, '"‘n*Initisl Conditions,
# Imperfecticon

imper=3tr{order)+"', "+atr{amp)+''\0'

MyModel . keywordBlock. synchVersions (storeNodesindElements=False)

position]l = GetHeywordPosition (ModelName, '*End Lssembly')

MyModel . keywordBlock.insert (positionl, '"‘n*Imperfecticn,

# 12.Job

mdk . Job (name= ModelName, model= ModelName, description='"',
Cype=RANALYSIS, atTime=lcne, waitMinutes=0, waitHours=0, dqueue=lcone,
memory=90, memoryUnits=FERCENTAGE, getMemcryFromhAnalysis=True,
explicitPrecision=5INGLE, nodallutputPrecision=SINGLE,
modelPrint=0FF,
gcratch=""', multiprocessingMode=DEFAULT,
numcETa=0)

mdl. jobs [ModelName] . submit ()

numCpus=2, numbDomains=E2,

"+atr (W1l0)+',

file="+JobName+',

echoPrint=0FF,
contactPrint=0FF, historyPrint=0FF, userSubroutine='",

| R AR R A

type=53TRESS,®

M NSRRI

J'+'unkbalanced stress=3tep')

B N J LRI04 R

step=1'n'"+imper)

WAL
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