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Kattintsunk a With Standard/Explicit Model-ra.

ALKATRESZEK RAJZOLASA

Készitsik el az els6 Part-ot. Klikk a Create Part ikonra:
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& new model database has been created
The model "Hodel-1" has been created.
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A felugré ablakban nevet adhatunk neki. Allitsuk at gy, ahogy a lenti képen van (2D Planar) majd Continue.

5 Create Part X
Name: | Part-1

Modeling Space

O 30 @ 2D Planar, O Axisymmetric

Type Options
@ Deformable

() Discrete rigid

O Analytical rigid

None available

Base Feature

@ Shell
O Wire
O Paint

Approximate size: | 200

El6jon a szerkeszt6 ablak. Rajzoljuk meg a konturt alkoté egyeneseket. Klikk a Create Lines ikonra:
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The model "Hodel-1" has been created.
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X | Pick a starting point for the line--or enter X,¥: p’j sSiMmuLIa

& new model database has been created
The model "Hodel-1" has been created.

Ezt kovetbéen be lehet irni a koordinatait az egyes pontoknak. Adjuk meg az alabbi értékeket ugy, hogy
mindegyik utan Enter-t nyomunk.
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Az utolsé utan készitsik el a lekerekitéseket. Katt a Create Fillet ikonra majd adjunk meg a 2.0 értéket.
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Valasszuk ki a két egyenest ami k6zé a lekerekitést kivanjuk szerkeszteni. Két lekerekitést készitslink:
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Ezt kbvetden zarjuk be a szerkeszt6t. Katt az X-re alul majd a Done-ra:
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Ezzel kész az els6 2D test:



] Abaqus/CAE 2016 [Viewport: 1] - . *

[Z) File Model Viewport View Part Shape Festure ZIools Plug-ins Help W7 -l & x

DEEmE E ieh @ WL BT E AR a M | @ Dol f @) B3 poraeeus M - K

Model

& Mo

=

<

£3 Models (1) "

Model-1

-~ Annotations

£ Analysis
- B Jobs v

B0 @ eoeR o CR.E

Mgt i 102 3 4 4

Results Module: [ Part Y] wodet [* Model-1 & part: [ part-1

del Database M2 Wy

S Parts (1)

[Pz Materials

& Calibrations

g Sections

£ Profiles

A3 Assembly

o Steps (1)

B= Field Output Requests
B8 History Output Requests
[ Time Paints
- B ALE Adaptive Mesh Constraints
T, Interactions

& Interaction Properties
${ Contact Controls

i Contact Initializations
4 Contact Stabilizations
~€]] Constraints

{E Connector Sections
F Fields

Py Amplitudes

[ Loads

L BCs
Predefined Fields
emeshing Rules
B Optimization Tasks
I Sketches

P
> 7S simuLia

& new model database has been created
The model "Hodel-1" has been created.

Készitsik el a masikat is. Katt a Create Part ikonra. Ugyanolyan beallitasok:

4= Create Part e
Name:

Modeling Space

(30 @ 20 Planar () Avisymmetric

Type Options
@ Deformable
(O Discrete rigid

Mane available
O Analytical rigid
Base Feature

@® Shell
O Wire
O Point

Approximate size:| 200

Continue... Cancel

Vonalsereg készitése:
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& new model database has been created
The model "Hodel-1" has been created.

Majd az értékek megadasa:

4= X Pickan end peint for the line—or enter X,¥: [
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Ha megvan akkor lekerekitések szintén 2-es sugarral. 2-t beirni majd Enter.
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Lekerekités helyeinek megadasa:



Ha megvan akkor & aztan k-, Kész a masodik test:
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A legérdulé menubél valasszuk ki a Property-t:
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& new model database has been created
The model "Hodel-1" has been created.
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Ezt kovetben mas ikonsor lesz:
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Kattintsunk a Create Material gombra: £z. Felugrik egy Uj ablak.

MenUbdl az Elastic kivalasztasa:



4 Edit Material X

Name: Material-1

Description: »

Material Behaviers

General | Mechanical Thermal Electrical/Magnetic ~ Other

Plasticity » Hyperelastic
Damzge for Ductile Metals »  Hypefoam
Damage for Traction Separation Laws b Low Density Foam
Damage for Fiber-Reinforced Composites b Hypgelastic
Damage for Elastomers 3 Porous Elastic
Deformation Plasticity Viscoelastic
o —

Expansion

Brittle Cracking

Eos

Viscosity

oK Cancel

Felugré ablakban irjunk be 2800-t és 0.35-t a rugalmassagi moduluszhoz és a Poisson-tényez6hoz:

S+ Edit Material x

Name: Material-1

Description: "

Material Behaviors

General  Mechanical Thermal  Electrical/Magnetic  Other &
Elastic
Type: | Isotropic ¥ + Suboptions

[ Use temperature-dependent data
Number of field variables: 0%
Moduli time scale (for viscoelasticity): | Long-term 4

[ No compression

[] Me tension
Data
Young's Poisson’s
Modulus Ratio

1 aw  ECEEE

oK Cancel

Majd OK. Készitslink egy Section-t. Katt az = ikonra. Felugré ablak:

45 Create Section X

Name:

Category  Type

® sois

Shell | Generalized plane strain
p
) Beam | Eulerian
Composite
O Other

Continue... Cancel

Maradhat igy, Continue. Uj felugré ablak, fogadjuk el, OK.

S Edit Section x

Name: Section-1

Type:  Solid, Homogeneous
Material: | Material-1 M E
[ Plane stress/strain thickness: | 1

0K Cancel

Legordilé menubdl valasszuk ki a Part 1-t:
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& new model database has been created
The model "Hodel-1" has been created.

Ezt kbdvetéen az Assign Section ikon: ¢, Kéri, hogy jeloljik ki a tartomanyt. Katt egyszer a testen belilre
(kijeloli pirossal):
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& new model database has been created
The model "Hodel-1" has been created.

Ezt kdvetéen Done gomb alul: =~. Felugré ablakot fogadjuk el és OK.



4F Edit Section Assignment X
Region

Region: Set-1

Section

Section: | Section-1 V&

Note: List contains only sections
applicable to the selected regions.

Type:  Selid, Homogeneous
Material: Material-1

Thickness
Assignment: @) From section () From geometry

oK Cancel
A Part 2 esetén is végezziik el a fenti Iépéseket:
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& nev model database has been created
The model "Model-1" has been created

Majd %t ikon. Belekattintani valahova és Done. Felugré ablakban OK. Ezzel kész az anyag hozzarendelése.
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Assembly modul kivalasztasa:



¢ Abaqus/CAE 2016 [Viewport: 1] - O ®
[ File Model Viewport View Material Section Profile Composite Assign Special Feature Tools Plug-ins Help X7 - & x
DESEmE & ih e WETLE AR M | Lo sl 65 (@ T Propeny defaus | - B D)
HIED PeweR D CR.E
A st A 1 2 3 4 4

Model Results  Material Library Modul: propery  [] Wodek [sodeir §] pa:[Fpaz
S ModelDatabase M+ B T ¥ |9
£ Models (1) .
=l Model-1 S
L5 Parts (2) E
Part-1 -
Part-2 h
[z ‘Materials (1) B

& Calibrations

& Sections (1) ‘é"
& Profiles &

#3 Assembly
off Steps (1) O
B= Field Output Requests
B History Output Requests
[ Time Paints
B ALE Adaptive Mesh Constraints
‘T Interactions o
B Interaction Properties
${ Contact Controls
’;\‘& Centact Initializations '+E
4{ Contact Stabilizations Y

]| Constraints By [y,

{E Connector Sections

F Fields ‘TJ‘ ,T\_
Py Amplitudes 24

[ Loads b

L BCs

IL; Predefined Fields
Bl Remeshing Rules
- [ Optimization Tasks
5 Sketches

~ Annotations v >
< 3 7S simuLia

& new model database has been created
The model "Hodel-1" has been created.

Megvaltozik az ikonsor:

¢ Abaqus/CAE 2016 [Viewport: 1] - . *
[ File Model Viewport View Instance Constraint Festure Tools Plug-ins Help A7
USEE@@ b WY E Al Rl vﬁ‘%'{__‘ﬁ@_a‘@iﬁﬁ@ s assembly defautts | () - ¢
é ) SRR =

MR Esteg i1 2 3 4 4

Model | Results Module: [ Assembly /| Modek [< Model-1 V| step: [ imitial
£ Model Database M2 W, G
£3 Models (1) "
= Model-1
S Parts (2)

Part-1

Part-2
Bz Materials (1)

& Calibrations

& Sections (1)

Profiles

#3 Assembly
off Steps (1)

B= Field Output Requests
- Pt History Output Requests

[ Time Paints

B ALE Adaptive Mesh Constraints
‘T Interactions

B Interaction Properties

${ Contact Controls
~4& Contact Initializations

4 Contact Stabilizations
~€]] Constraints

{E Connector Sections

F Fields

Py Amplitudes

[ Loads

L BCs

IL; Predefined Fields

Bl Remeshing Rules
- [ Optimization Tasks

5 Sketches

~8 Annotations v

P
< > 7S simuLia

& new model database has been created
The model "Hodel-1" has been created.

lllessziik be a két alkatrészt. Katt az & ikonra. Felugré ablakban nyomjuk le a shift-et, majd egérrel valasszuk
ki mindkét alkatrészt, majd OK.



4% Create Instance pe

Create instances from:
@Parts O Models
Parts

Part-1
Part-2

Instance Type
(@ Dependent (mesh on part)
(O Independent (mesh on instance)

Note: To change a Dependent instance's
mesh, you must edit its part's mesh.

[ Auto-offset from other instances

oK Apply Cancel

Mozgassuk feljebb a fentre kerll6 alkatrészt. Katt a Translate Instance ikonra: *. Kéri, hogy valasszuk ki
amit mozgatni akarunk. Egyszer katt az als6 alkatrészre majd alul Done. Ekkor kéri az elmozdulas vektor
kezdd és végpontjat. Kezdé pont legyen 0,0:
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& new model database has been created
El The model "Hodel-1" has been created.

Majd Enter, aztédn a végpont: 0,57. Enter. Majd OK gomb. Katt az Auto-Fit View ikonra &, hogy lassunk
mindent.



Step modul kivalasztasa:
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& new model databsse has bsen created
The model "Model-1° has been created.
The instancs Part-2-1 was translated by 0.. 57.. 0. with respect to the sssewbly coordinate system

Megvaltozik az ikonsor:
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& new model databsse has bsen created
The model "Model-1° has been created.
The instancs Part-2-1 was translated by 0.. 57.. 0. with respect to the sssewbly coordinate system

Katt a Create Step ikonra: ==. Felugré 0] ablak:

4= Create Step pe

Name: | ST

Insert new step after

Procedure type: | General M

Dynamic, Temp-dlisp, Explicit ~
Geostatic

Heat transfer

Mass diffusion

Soils

Static, Gene

Static, Riks v
< >

Continue... Cancel

Fogadjuk el. Continue gomb. Felugré Uj ablakban kattintsunk at On-ra az Nigeom opciét:

4= Edit Step ®
MName: Step-1

Type: Static, General

Basic  Incrementation  Other

Description:

Time period: |1

O Off  (Thic cetting controls the inclusion of nonlinear ffects

Nigeom: @B of large displacements and affects subsequent steps.)

Automatic stabilization: | None >

[J Include adiabatic heating effects

Cancel




Aztan katt az Incrementation filre. VAltsunk &t Fixed tipusra. A maximum increment szadmot irjuk at 1000-re.
Az increment size pedig legyen 0.01. Majd OK.

% Edit Step x
Name: Step-1

Type: Static, General

Basic Incrementation  Other

Type: (O Automatic (@) Fixed

Maximum number of increments: | 1000

Increment size: | 0.01

Cancel

KONTAKT

Valtsunk at az Interaction modulra:;
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& Sections (1) Visualization
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43 Assembly

ol Steps (2)

B3 Field Output Requests (1)
B History Output Requests (1)
I Time Points
- B ALE Adaptive Mesh Constraints
T Interactions
~B Interaction Properties

$ Contact Contrals

§i Contact Initializations

i€ Contact Stabilizations

Constraints

{E Connector Sections

F Fields

Py Amplitudes
[ Loads

L BCs

[l Predefined Fields
Remeshing Rules

(1 Optimization Tasks

T Sketches

~4 Annotations v
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B
PS simuLia

4 new model database has been created
The model "Model-1" has been created
The instance Part-2-1 was translated by 0., 57.. 0. with respect to the assembly coordinate system

B

Megvaltozik az ikonsor:
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& new model databsse has bsen created
The model "Model-1° has been created.
The instancs Part-2-1 was translated by 0.. 57.. 0. with respect to the sssewbly coordinate system
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Katt a Create Interaction Property-re: . Felugré ablak:

4= Create Interaction Property X

Mame:
Type
-
Film condition
Cavity radiation
Fluid cavity
Fluid exchange

Acoustic impedance o

Continue... Cancel

Continue. Felugr6 ablakban Mechanical / Tangential Behavior men:

45 Edit Contact Property b4

Name: IntProp-1
Contact Property Options

Mechanical Thermal  Electrical ¥

Normal Behavior
Damping
Damage

defined for this contact property.
ill be used.

Eracture Criterion
Cohesive Behavior

Geometric Properties

0K Cancel

Az Uj ablakban a legérdilébél valasszuk ki a Penalty-t:



45 Edit Contact Property pe

Name: IntProp-1
Contact Property Options

Tangential Behavior

Mechanical  Thermal Electrical
Tangentisl Behavior
Friction formulation:  Frictionless M

Frictionless.

Static-Kinetic Exponential Decay
Rough

Lagrange Multiplier (Standard only)
User-defined

oK

Cancel

Adjuk meg a 0.2 értéket. Majd OK.

5 Edit Contact Property
Name: IntProp-1

Contact Property Options
Tangential Behavior

Mechanical Thermal  Electrical

Tangential Behavior

Friction formulation: | Penatty M
Friction  Shear Stress  Elastic Slip

Directionality: @ Isotropic () Anisotropic (Standard only)
[1 Use slip-rate-dependent data

[ Use contact-pressure-dependent data

[ Use temperature-dependent data

Number of field variables: 0

Friction

0K Cancel

A program fenti menuisorabol Tools / Surface / Create. Uj ablak jelenik meg:

4= Create Surface pe
Name:

Type

@® Geometry (O Mesh
Warning: Native mesh surfaces

will beinvalidated if
the mesh changes.

Continue... Cancel

Continue. Valasszuk ki a fels6 alkatrészen Iévd kontaktba ker(l6 éleket. Majd alul Done.



A fenti meniisorbél Tools / Surface / Create. Uj ablak jelenik meg:

4= Create Surface pe
Name:

Type

@® Geometry (O Mesh
Warning: Native mesh surfaces

will beinvalidated if
the mesh changes.

Continue... Cancel

Continue. Vélasszuk ki az als6 alkatrészen 1év6 kontaktba kerulé éleket. Majd alul Done.

Ezt kbvetéen Create Interaction E. Felugré ablakban a Step-nél Step-1, majd Surface-to-Surface contact
opci6 és Continue.

5 Create Interaction X
Name: | Int-1

Step:  Step-1

Procedure: Static, General

Types for Selected Step

Surface-to-surface contact (Standard)
Self-contact (Standard)
Meodel change

Standard-Explicit Co-simulation

Pressure penetration

Continue... Cancel




Kéri, hogy valasszuk kis az elsd Surface-t. Jobb alul felnyithatjuk a Surfaces... ablakot:

S5 Abaqus/CAE 2016 - Model Database: c\temp\vem14.cae [Viewport: 1] - m} b4
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Model | Results Module: [Z Interaction  ~| Model st [Tstept

= Model Database Mz W G
58 Models (1) ~
£ Model-1

L Parts (2)

= Materials (1)
- & Calibrations

& Sections (1)
-8 Profiles

43 Ascembly

o Steps (2)

B Field Output Requests (1)
d History Output Requests (1)
[ Time Points

B ALE Adaptive Mesh Constraints
‘T, Interactions

& Interaction Properties (1)

${ Contact Controls
i Contact Initializations

§d Contact Stabilizations

#]] Constraints

IE Connector Sections

F Fields

Py Amplitudes
- [ Loads

LBGs @)
- [y Predefined Fields

[Elg Remeshing Rules

[IX Optimization Tasks

I Sketches
~4 Annotations
S ¥% Analysis / \
Jobs (1 v '
( 2 & Jot: (1) 5 | [l select the master surface |individually ] ( 2 Create surface: ) [Dong] {\ Surfaces... ',,7755,,“““;,
'S 7

’

The nodel datsbase recovery operation has completed. .

[5] |The Rodol databace has beoh smved to to:vtempivenid cas” S
The surface 'Surf-1' has been created (4 edges)
The surface 'Surf-2' has been created (4 sdges)

The surface 'Surf-2' has been edited (4 edges)

4= Region Selection ®

Eligible Surfaces

Surfaces below may contain faces.

Name filter: o

Name Type
Surf-1 Surface
Surf-2 Surface

[ Highlight selections in viewport

Dismiss.

Valasszuk ki a Surf-1-t majd Continue. Kéri a mésodik fellletet. A lenti opciébdl valasszuk a Surface-t:

————
-~ lY

4= | Choose the slave type: ( MNode Region

S

Vélasszuk ki a masodik feliiletet majd Continue. Uj ablakra OK.



4 Edit Interaction *
Name: Int-1

Type: Surface-to-surface contact (Standard)

Step:  Step-1 (Static, General)

| Master surface: Surf-1

fI Slavesurface:  Surf-2 o/

Sliding formulation: @ Finite sliding O Small sliding
Discretization method: | Surface to suface

[ Exclude shell/membrane element thickness

Contact tracking: (8 Two configurations (path) () Single configuration (state)
Slave Adjustment  Surface Smoothing  Clearance  Bonding
(®) No adjustment
(O Adjust only to remove overclosure
() Specify tolerance for adjustment zone: |0

(O Adjust slave nodes in set:

Contact interaction property: | IntProp-1 M B
Options: | Interference Fit...

Contact controls: | (Default) M

OK Cancel

LOADS

Térjunk at a Load modulra:
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£ Model Database Mz
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£l Model-1

B Parts )
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Materials (1) Optimizstion
Calibrations Job
Sectians (1) Visualization
Profiles Sketch
Assembly

Steps (2)

Field Qutput Requests (1)
History Output Requests (1)
Time Points

ALE Adaptive Mesh Constraints
Interactions (1)

Interaction Properties (1)
Contact Controls

Contact Initializations

Contact Stabilizations

~€]] Constraints

{E Connector Sections

F Fields

Py Amplitudes

[ Loads

L BCs

ILs Predefined Fields

g Remeshing Rules

[H Optimization Tasks

5 Sketches

-~ Annotations v =
< > 7S simuLia
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The nodel "Hodel-1" has been created.

The instamce Part-2-1 was translated by 0.. 57.. 0. with respect to the assembly coordinate systen
The interaction property "IntFrop-1" has been created

The interaction "Int-1" has been created

m & new model database has been created
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S Parts (2) [
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Part-2 Ly
Bz Materials (1)
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& Sections (1) it
& Profiles &

#3 Assembly e b
off Steps (2) )

B= Field Output Requests (1)

Bt History Output Requests (1) ot
[ Time Paints o

Bp ALE Adaptive Mesh Constraints | 237
‘T Interactions (1)

B Interaction Properties (1)
${ Contact Controls
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4 Contact Stabilizations
~€]] Constraints

{E Connector Sections

F Fields
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[ Loads

L BCs
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4 new model database has been created

The nodel "Model-1" has been created.

The instance Part-2-1 was translated by 0.. 57.. 0. with respsct to the asseubly coordinate systen
The interaction property "IntFrop-1" has been created

The interaction "Int-1" has been created

Continue.
Valasszuk

Katt a Create Boundary Condition ikonra: . Felugré ablak: A Step-nél az Initial legyen!

4= Create Boundary Condition pe
Name:
Step: | Initial Ml

Category Types for Selected Step

@® Mechanical Symmetry/Antisymmetry/Encastre

Fluid Displacement/Rotation
O Blectrical/Magnetic | Velocity/Angular velocity
Acceleration/Angular acceleration
O Other
Connector displacement
Connector velocity
Connector acceleration

Cancel

( Ha a Surface generalasbél ad6do ablak még aktiv akkor azt a Dismiss gombbal eltlintethetjii
ki a felsé élt majd Done.

k).
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{E Connector Sections

F Fields

Py Amplitudes

[ Loads

L BCs
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- [ Optimization Tasks

5 Sketches
~8 Annotations

v
g 5 | 4= X/ Select regions for the boundary condition ( [] Create set: )

& new model databsse has bsen created

The model "Model-1° has been created.

The instancs Part-2-1 was translated by 0.. 57 . 0. with respect to the sssswbly coordinate system
The interaction property "IntProp-1" has been created

The interaction "Int-1" has been created
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- [m] x
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>
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Felugré ablakban ENCASTRE, majd OK:

4¢ Edit Boundary Condition ®
Name:  BC-1

Type:  Symmetry/Antisymmetry/Encastre

Step:  Initial

Region: Set-1

Csvs: (Global) [p A

O XSYMM (U1 = UR2 = UR3 = 0)

() ¥SYMM (U2 = UR1 = UR3 = 0)

(O ZSYMM (U3 = UR1 = URZ = 0)

) XASYMM (U2 = U3 = URT = 0; Abaqus/Standard only)
() YASYMM (U1 = U3 = UR2 = 0; Abagus/Standard only)
() ZASYMM (UT = U2 = UR3 = 0; Abaqus/Standard only)
QO PINNED (U1 = U2= U3=0)
@ ERICASTRE |

oK Cancel

Katt a Create Boundary Condition ikonra: *. Felugr6 ablak: A Step-nél az Step-1 legyen!

A listabdl valasszuk ki a Displacement/Rotation-t. Continue.

% Create Boundary Condition X
Name: | BC-2
Step: | Step-1 M
Procedure: Static, General
Category Types for Selected Step

® Mechanical Symmetry/Antisymmetry/Encastre

Displacement/Rotation
Velocity/Angular velocity
Connector displacement

Connector velocity

O Electrical/Magnetic
() Other

[Gamme] G

Valasszuk ki az alsé élt és Done.
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) Sets.. p’S SIMULIA

4= X| Select regions for the boundary condition ( [4] Create set:

& new model databsse has bsen created

The model "Model-1° has been created.

The instancs Part-2-1 was translated by 0.. 57 . 0. with respect to the sssswbly coordinate system
The interaction property "IntProp-1" has been created

The interaction "Int-1" has been created

Felugré ablakban az U2-héz 20 mashova 0 és OK.

4= Edit Boundary Condition pe
Mame: BC-2

Type:  Displacement/Rotation

Step:  Step-1 (Static, General)

Region: Set-2

csvs: (Global) 3y UL

Distribution: Uniform W)

0

20

0 radians
Amplitude: | (Ramp) K P

Note: The displacement value will be
maintained in subsequent steps.

MESH

Mesh modul:



¢ Abaqus/CAE 2016 [Viewport: 1]

[Z Eile Model Viewport View Load BC Predefined Field Load Case Feature ZIools Plug-ins Help K?

DEE=E & i ¢ KHEINEE &R~ He @Ol @ &5 @
i D RS T=|

Tt h 1 2 3 4 &

% | Assembly defautts

Model Results Moduie: [{]Load
= % el =

] Model Database - YL Property
£3 Models (1) " ’ Assembly
= Model-1 = Step

S Parts (2)
Part-1

art-2 Ly

Interaction

Bz Materials (1) Optimization
& Calibrations ;ﬂu 3l Job

& Sections (1) z Visualization
# Profiles — W sketch
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& new model databsse has bsen created

The model "Model-1° has been created.

The instancs Part-2-1 was translated by 0.. 57 . 0. with respect to the sssswbly coordinate system
The interaction property "IntProp-1" has been created

The interaction "Int-1" has been created

Véltozik az ikonsor:
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& new model databsse has bsen created

The model "Model-1° has been created.

The instancs Part-2-1 was translated by 0.. 57 . 0. with respect to the sssswbly coordinate system
The interaction property "IntProp-1" has been created

The interaction "Int-1" has been created

Valasszuk ki a Part-1-t: Katt a Part gombra és legérdulé menubél valasszuk ki.
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4 new model database has been created
[e] | Tue Nodel "Hodsi-1° has been cremted.

The instance Part-2-1 was translated by 0.. 57.. 0. with respsct to the asseubly coordinate systen
The interaction property "IntFrop-1" has been created

The interaction "Int-1" has been created

= Assign Mesh Control-nal adjuk meg, hogy csak Quad elemeket hasznaljon. Felugré ablakban Quad és
alabbi opcidk (szedjuk most ki az Use mapped meshing... opcio6t):

4= Mesh Controls pe
Element Shape
® Quad () Quad-dominated () Tri
Technique Algorithm
O Medial axis
®Ffee  []
O structured [l ® Advancing front
O [Jillse mapped meshing where approp

oK Defaults Cancel

Ezt kbvetéen Seed Part . Felugréban legyen 1 az elemmeéret:

% Global Seeds *
Sizing Controls

Approtimate global size: | 1

Curvature control

Meximum deviation factor (0.0 < h/L < 1.0 0.1
(Approximate number of elements per circle: £)

Minimum size control
@® By fraction of global size (0.0 < min < 1.0) 0.1

O By absolute value (0.0 < min < global size) 0.1

oK Defaults Cancel

Majd OK. Aztan Done alul. Ezt kdvetéen Mesh Part & és alul Yes:

X | OK to mesh the part?

Eredmény:



Masik Part-nal is végezzuik el a fenti miveleteket.

Ha atkattintunk az Assembly gombra akkor egytt latjuk:

Job modul kivalasztasa:
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Create Job ikon: 2. Felugré ablakban adhatunk nevet neki: vem14. Continue.



Felugré ablak:

45 Create lob X
Name: vem14

Seurce: Model v

Model-1

OK. Mentsuk el a modellt. File / Save as.
Job manager ikon: =. Latjuk a kész Job-okat:

Katt a Submit ikonra jobb oldalon. Ha végzett akkor atvalt Completed-re.

5 EditJob X
Name: vem1d
Model: Model-1
Analysis product: Abaqus/Standard
Description: ||
Submission  General Memory Parallelization  Precision
Job Type
@® Full analysic
(O Restart
Run Mode
@ Background () Queue:
Submit Time
@ Immediately
hrs.  min
b3
Cancel
4 Job Manager *
MName Model Type Status [ite Input]
Model-1 Full Analysis  None e
Submit
Monitor..
Results
Rename... Delete... Dismiss

Create... Edit... Copy...

4 Job Manager

Name Model Type

Create... Edit... Copy...

s Completed IS

Full Analysis

Rename...

*

Status Wiite Input

Submit

Results

Delete... Dismiss

Katt a Results gombra. Alapbdl a kezdeti alakot mutatja:
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Model  Results Module: |3 Visualization v Mod=|:|:c:/tamp/vemmmb M [T I ] ‘ % B D

Session Data M G

= & Output Databases (1)
=& Model Database (1)
0 spectrums (1)
~HH XYPlots
EB xvData
“[L Paths
%4 Display Groups (1)
- B FreeBody Cuts

W Streams
~H Movies
B Images
ODB: veml4.odb Abaqus/Standard 3DEXPERIENCE R2016x Fri Dec 01 1:
XStep: Step-1
;?75 SiinmuULIa
The model database has been saved to "c:“tempwenld cas" ~
E The job input file "vemld.inp" has been submitted for analysis

Job venld: knalysis Input File Processor completed successfully
Job venld: ibagus-Standard completed successfully.
Job venld completed successiully v

Katt a Plot Contours on Deformed Shape ikonra: .. Standard beallitds, hogy ekkor a Mises-féle
egyenértéki feszultséget mutatja a Step végeén:

¢ Abaqus/CAE 2016 - Model Database: c:\temp\vem4.cae [Viewport: 1] - [m] pe
[E File Model Viewport View Result Plot Animate Report Options Iools Plug-ins Help A? -8 %
NEEEE &by [ Mmses  M&iwae @ pomi)ib ¢ WL E B Rl M @ sl 8 Visustization defouits ()
HIATI O @ oK R
LGEslA 1 28 4 &
Model Results Module: [3 Visuslization | Model: [ citemp/vem1odb [+ VPR | B D
Session Data M2 W G (R
# &5 Output Databases (1) . f
# £5 Model Database (1) - Sr Mises
0 spectrums (7) (AVg: 750/0)
" X¥Plots 7
I v 1% +5.440e-01
L Paths H +4.987e-01
1% Display Groups (1) 5 +4.533e-01
B4 Free Body Cuts Dxr +4.080e-01
1 ey L= +3.627e-01
B images = +3.174e-01
: +2.720e-01
+2.267e-01
+1.814e-01
+1.361e-01
+9.074e-02
+4.541e-02
+8.918e-05
ODBvemil4odb Abaqus/Standard 3DEXPERIENCE R20163  FriDec 01 12
XStep: Step-1
" neFemen
/;)S simMmuLia
The nodel database has been saved to "c:“temp vemnld. cas" ~
El The job input file "veml4.inp" has been submitted for analysis
Job wemld: Analysis Input File Processor completed successfully
Job wemld: Abaqus/Standard completed successfully
Job vemli completed successfully vl

Ha a megoldas soran 1évé értékek is érdekelnek, akkor hasznalhatjuk a Frame Selector csuszkat jobb oldalon
feltl: = . Felugro ablak:

4= Frame Selector e
Step-1

Step-1:0 Step-1: 100
fioo ? =




S, Mises

(Avg: 75%)
+1.261e+02
+1.156e+02
+1.051e+02
+9.459e+01
+8.409e+01
+7.359e+01
+6.308e+01
+5.258e+01
+4.208e+01
+3.158e+01
+2.107e+01 o udn sar———
+1.057e+01 R i
+6.953e-02 T Step-1

— Step-1: 0
64 : £

ODB: vem14.odb Abaqus/Standard 3DEXPERIENCE R2016x  Fri Dec 01 13
Z XStep: Step-1

o

Animacio: & Ki/Be kapcsolhaté.
Kérdezzik le a reakcidertket. Reakcio erék ébrednek a node-okban. Deformalatlan alak: . Auto Fit .

Create XY Data E. Felugroban ablakban ODB field output. Majd Continue.

45 Create XY Data X

Source

(O ODB history output
@ GDE fieid output
O Thickness

O Free body

() Operate on XY data
O AsCl file

O Keyboard

() Path

Continue... Cancel

Felugré ablakban a Position-nal Unique Nodal, majd RF2 a lenti valaszthato értékekbdl

S XV Data from ODB Field Output x

Steps/Frames
Note: XV Data will be extracted from the active steps/frames | Active Steps/Frames...

Variables  Elements/Nodes
Output Variables
Position: | Unique Nodal M
Click checkboxes or edit the identifiers shown next to Edit below.
[[] PEEC: Equivalent plastic strain -
[] PEMAG: Magnitude of plastic strain
W [m] RF: Reaction force
[ Magnitude

mEG]
RF2

P[] 5: Stress components
p [JU: Spatial displacement

Edit: RF.RF2

Section point:

Save Plot Dismiss

Valtsunk at az Element/Nodes fllre. Ott valasszuk ki a Node sets-t majd a Highligth items in viewport

opciét kapcsoljuk be. Valasszuk ki az a Set-t ami az als6 élhez tartozik (jelen segédletben SET-2). Mutatja az
abran pirossal.
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Save Plot
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The job input file "vemld inp' has been subnitted for analysis ~
[l |36 vem1s’ Amalvsis Input File Procoseor comploted sucosesially

Job wemid: Abagus/Standard complsted successfully
Job wemld completed successfull

The temporary Y dats for the requested XY dats sxtraction has been created v

Aztan Plot. Dissmiss-sel eltlintethetjik az ablakot. Ez most a reakciéeréket (N/mm dimenzidban tekintettel a
sikfeladatra) mutatja minden node-hoz.

—— RF:RF2 PI: PART-
—— RF:RF2 PI: PART-
—— RF:RF2 PI: PART-

60. RF:RF2 PI: PART-

RF:RF2 PI: PART-
RF:RF2 PI: PART-
40. RF:RF2 PI: PART-
RF:RF2 PI: PART-
RF:RF2 PI: PART-
RF:RF2 PI: PART-

1-1
1-1
1-1
1-1
1-1
1-1
1-1
1-1
1-1
1-1
RF:RFZ PI: PART-1-1
1-1
1-1
1-1
1-1
1-1
1-1
1-1
1-1
1-1
1-1

Force

20.
RF:RF2 PI: PART-

—— RF:RF2 PI: PART-
—— RF:RF2 PI: PART-

RF:RF2 PI: PART-
—— RF:RF2 PI: PART-

PE222 2222222222 222222
N
(o]

F IS RF:RF2 PI: PART- 35
\ RF:RF2 PI: PART- 36

200 0 L D= A+ RF:RF2 PI: PART- 37
0.00 0.20 040 0.60 0.80 1.00 |—— RF:RF2 PI: PART- 38
Time —— RF:RF2 PI: PART- 39

Ha minket az 6sszeguk érdekel (vagyis az eredd erd a fels6 élen) akkor 6ssze lehet adni. Create XY Data &,
majd Operate on XY data. Continue.

S Create XY Data x

Source

() ODB history output
) ODB field output
(O Thickness.

O Free body

(@ Operate on XY data
O ASCll file

O Keyboard

O Path

Continue... Cancel

Jobb oldali figgvénylistdbdl valasszuk ki a sum((A, A, ...))-t, ezzel bekerll az egyenlet mezébe.



45 Operate on XY Data X

Enter an expression by typing and selecting XY Data and Operators below.
y iﬂmp“e-rqa\xinvelnpe( “X¥Data-2", “K¥Dats-4") * 2.5 + "X¥Data-5"
sum(()) 1}

/

.
(S

-~

X¥ Data Operators

Name filter: A - XVDats, float, or integer
Name Description a |  K-KYData

_RF:RF2 Pl: PART- From Field Data: RERF2 at part instance PART-1-1 node | - integer

_RFE:RF2 PI: PART-" From Field Data: RE:RF2 at part instance PART-1-1 node F - float

_RF:RF2 Pl: PART-" Frem Field Data: RF:RF2 at part instance PART-1-1 node sineButterworthFilter({,F)
_RF:RF2 PI: PART-" From Field Data: RE:RF2 at part instance PART-1-1 node sin(A)

_RF:RF2 PI: PART-" From Field Data: RE:RF2 at part instance PART-1-1 node sinh(A)

_RERF2 PI: PART-" From Field Data: RERF2 at part instance PART-1-1 node smooth(X,])

_RERF2 PI: PART-" From Field Data: RERF2 at part instance PART-1-1 node smooth2(X,F)

_RERF2 PI: PART-" From Field Data: RERF2 at part instance PART-1-1 node sqrt(A)

T~

_RF:RF2 PI: PART-" From Field Data: RERF2 at part instance PART-1-1 node ,"?SRM N
_RFRF2 Pl: PART-" From Field Data: RERF2 at part instance PART-1-1 node | § | SUM(iAA..)) }
_RERF2 Pl BART-" From Field Dats: RERF2 at part instance PART-1-1 node | V2P __ o7
_RF:RF2 Pl: PART- From Field Data: RERF2 at part instance PART-1-1 node tan(A)

_RERF2 Pl BART-" From Field Date: RERE2 at part instance PART-1-1 node , | 2"

truncate(X,
Add to Expression| [] Skip checks vectorMagnitude(X,X,X) v
Create XY Data... Save As... Plot Expression Clear Expression Cancel

Valasszuk ki az elsé elemet majd shift lenyomasa utan az utolsé elemet. Ezzel az 6sszes ki van jeldlve. Add
to Expression.

45 Operate on XY Data X
Enter an expression by typing and selecting XY Data and Operators below.
Example maxEnvelope( "KYData-2", "X¥Data-4") * 2.5 + "XYData-5"
PART-1-1N: 29", "_RF:RF2 Pl: PART-1-1 N: 30", "_RF:RF2 Pl: PART-1-1 N; 31", "_RF:RF2 PI: PART-1-1 N; 32", ~
" RE:RF2 Pl PART-1-1M: 33", " RF:RF2 Pl: PART-1-1 N: 34", *_RF:RF2 Pl PART-1-1 N: 35", *_RF:RF2 PI:
PART-1-1 N: 36", "_RF:RF2 Pl: PART-1-1 N: 37", " RF:RF2 PI: PART-1-1 N: 38", " RERF2 Pl PART-1-1M: 39" )] w
XY Data Operators
Name filter: Q¢ A-XVDats, float, or integer
Mame Description X-XData
_RE:RF2 PI; PART-" From Field Data: RERF2 2 X iiEdey
_RERF2PL: * From Field Data: RERF2 at part instance PAR F - float
RF:RF2 PI; PART-" From Field Data: RERF2 at part instance PART-1-1 sineButterworthFilter(4,F) a
_RERF2 Pl: * From Field Data: RE:RF2 at part instance PART-1-1 sin(4)
RF2 PI: * From Field Data: RE:RF2 at part instance PAR sinh(&)
FRF2 * From Field Data: RF:RF2 at part instance PAR smooth(X )
RF:RF2 Pl: PART-" From Field Data: RE-RF2 smooth2(X,F)
_RF:RF2 PI: * From Field Data: RF:RF2 st 3 sqrt(4)
From Field Data: RERF2 : X stss{(X X))
* From Field Data: RE:RF2 g 3 sum(AA,.))
swap(X]
tan(A)
From Field Data: RF:RF2 an(d)
* From Field Dat fnh(&)
oy o truncate(X,F)
{addto Expression) [ skip checks vectorMagnitude(XXX) v
\‘~-_..—/
Create XY Data... Save As... Plot Expression Clear Expression Cancel

Plot Expression. A Time valtoz6 ( ami jelen esetben 0...1 volt ) mentén a reakciderd (Y iranyud) valtozasa:

Force

0.00 0.20 0.40 0.60 0.80 1.00

A megoldas elég ,darabos” a durva hal6é miatt. Az eredmények siribb haloval:



A feszliltség eloszlason a terhelés soran most szebben latszik a pontszeri érintkezés az elemek kdzott:

l I

Az eredd Y reakcider6 valtozasa a terhelés soran:




Force

-40. : 1 n 1 1 n 1 1
0.00 0.20 0.40 0.60 0.80 1.00

Time

SZKRIPT
A modell felépitése Python szkript segitéségével.

Inditsuk el a szoftvert.
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Zarjuk be a kezd6 kisablakot. Majd alul kattintsunk a ®2 ikonra. Ezt kdvetéen lehetéséglink van a prompt
helyére Python parancsokat beirni.

m—==s
-
e

Q s N
l ‘\\~-___4,'
»3



Jeldljuk ki a lenti kodrészt és illessziik be CTRL+C és CTRL+V kombinacioval. Lathatjuk, ahogy végigfut és
elkészit mindent. Most mar futtathatjuk is. Valtsunk at a Job modulra és futtassuk le az elkészitett Job-ot.

# -*- coding: mbcs -*-

#

# Abaqus/CAE Release 2016 replay file

# Internal Version: 2015 09 24-22.31.09 126547

# Run by Attila Kossa on Fri Dec 01 14:30:53 2017

#

# from driverUtils import executeOnCaeGraphicsStartup
# executeOnCaeGraphicsStartup ()

"

#: Executing "onCaeGraphicsStartup ()
from abaqus import *
from abagqusConstants import *
session.Viewport (name='Viewport: 1', origin=(0.0, 0.0), width=184.004180908203,
height=117.765747070313)
session.viewports|['Viewport:
session.viewports|'Viewport:
from caeModules import *
from driverUtils import executeOnCaeStartup
executeOnCaeStartup ()
session.viewports|['Viewport: 1'].partDisplay.geometryOptions.setValues (
referenceRepresentation=0N)
Mdb ()
#: A new model database has been created.
#: The model "Model-1" has been created.
session.viewports['Viewport: 1'].setValues (displayedObject=None)
cliCommand ("""session.journalOptions.setValues (replayGeometry=COORDINATE, recoverGeometry=COORDINATE)""")
s = mdb.models['Model-1"'].ConstrainedSketch (name='_profile ',
sheetSize=200.0)
g, v, d, ¢ = s.geometry, s.vertices, s.dimensions, s.constraints
s.setPrimaryObject (option=STANDALONE)
s.Line (pointl=(0.0, 0.0), point2=(20.0, 0.0)
s
s
s
s

in the site directory

'] .makeCurrent ()

1
1'] .maximize ()

.HorizontalConstraint (entity=g.findAt ((10.0, 0.0)), addUndoState=False)
.Line (pointl1=(20.0, 0.0), point2=(20.0, 30.0)
.VerticalConstraint (entity=g.findAt ((20.0, 15.0)), addUndoState=False)
.PerpendicularConstraint (entityl=g.findAt ((10.0, 0.0)), entity2=g.findAt ((
20.0, 15.0)), addUndoState=False)
.Line (pointl1=(20.0, 30.0), point2=(13.0, 30.0)
.HorizontalConstraint (entity=g.findAt ((16.5, 30.0)), addUndoState=False)
.PerpendicularConstraint (entityl=g.findAt ((20.0, 15.0)), entity2=g.findAt ((
16.5, 30.0)), addUndoState=False)
.Line (pointl=(13.0, 30.0), point2=(10.0, 20.0)
.Line (pointl=(10.0, 20.0), point2=(15.0, 17.0))
.Line (pointl=(15.0, 17.0), point2=(12.0, 7.0)
.Line (pointl=(12.0, 7.0), point2=(0.0, 7.0)
.HorizontalConstraint (entity=g.findAt ((6.0, 7.0)), addUndoState=False)
.Line (pointl=(0.0, 7.0), point2=(0.0, 0.0)
.VerticalConstraint (entity=g.findAt ((0.0, 3.5)), addUndoState=False)
.PerpendicularConstraint (entityl=g.findAt ((6.0, 7.0)), entity2=g.findAt((0.0,
3.5)), addUndoState=False)
s.FilletByRadius (radius=2.0, curvel=g.findAt((16.5, 30.0)), nearPointl=(
15.6112060546875, 29.3963203430176), curve2=g.findAt((11.5, 25.0)),
nearPoint2=(12.6639556884766, 26.9160079956055))
s.FilletByRadius (radius=2.0, curvel=g.findAt((11.286204, 24.287348)),
nearPointl=(11.4666366577148, 23.4251937866211), curve2=g.findAt((12.5,
18.5)), nearPoint2=(12.1113433837891, 19.107608795166)
p = mdb.models['Model-1"].Part (name="'Part-1', dimensionality=TWO D PLANAR,
type:DEFORMABLE_BODY)
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p = mdb.models['Model-1"'].parts['Part-1"]

p.BaseShell (sketch=s)

s.unsetPrimaryObject ()

p = mdb.models['Model-1"].parts['Part-1"]

session.viewports|['Viewport: 1'].setValues (displayedObject=p)

del mdb.models['Model-1"].sketches[' profile ']

sl = mdb.models['Model-1"'].ConstrainedSketch (name='_profile ',
sheetSize=200.0)

g, v, d, ¢ = sl.geometry, sl.vertices, sl.dimensions, sl.constraints

sl.setPrimaryObject (option=STANDALONE)

sl.Line(pointl=(0.0, 0.0), point2=(20.0, 0.0)

sl.HorizontalConstraint (entity=g.findAt ((10.0, 0.0)), addUndoState=False)

sl.Line (pointl=(20.0, 0.0), point2=(20.0, -7.0))

sl.VerticalConstraint (entity=g.findAt ((20.0, -3.5)), addUndoState=False)

sl.PerpendicularConstraint (entityl=g.findAt ((10.0, 0.0)), entity2=g.findAt ((
20.0, -3.5)), addUndoState=False)



sl.Line (pointl=(20.0, -7.0), point2=(13.0, -7.0))

sl.HorizontalConstraint (entity=g.findAt ((16.5, -7.0)), addUndoState=False)

sl.PerpendicularConstraint (entityl=g.findAt ((20.0, =-3.5)), entity2=g.findAt ((
16.5, -7.0)), addUndoState=False)

sl.Line (pointl=(13.0, -7.0), point2=(10.0, -17.0))

sl.Line (pointl=(10.0, -17.0), point2=(15.0, -20.0))

sl.Line(pointl=(15.0, -20.0), point2=(12.9, -27.0))

sl.Line(pointl=(12.9, -27.0), point2=(5.0, -27.0))

sl.HorizontalConstraint (entity=g.findAt ((8.95, -27.0)), addUndoState=False)

sl.Line (pointl=(5.0, -27.0), point2=(5.0, -7.0))

sl.VerticalConstraint (entity=g.findAt ((5.0, -17.0)), addUndoState=False)

sl.PerpendicularConstraint (entityl=g.findAt ((8.95, -27.0)), entity2=g.findAt ((
5.0, -17.0)), addUndoState=False)

sl.Line(pointl=(5.0, -7.0), point2=(0.0, -7.0))

sl.HorizontalConstraint (entity=g.findAt ((2.5, -7.0)), addUndoState=False)

sl.PerpendicularConstraint (entityl=g.findAt ((5.0, -17.0)), entity2=g.findAt ((
2.5, =7.0)), addUndoState=False)

sl.Line (pointl=(0.0, -7.0), point2=(0.0, 0.0))

sl.VerticalConstraint (entity=g.findAt ((0.0, -3.5)), addUndoState=False)

sl.PerpendicularConstraint (entityl=g.findAt ((2.5, -7.0)), entity2=g.findAt ((
0.0, -3.5)), addUndoState=False)

sl.FilletByRadius (radius=2.0, curvel=g.findAt((12.5, -18.5)), nearPointl=(
14.3217849731445, -19.1994743347168), curvez=g.findAt((13.95, -23.5)),
nearbPoint2=(14.690185546875, -22.2309684753418))

sl.FilletByRadius (radius=2.0, curvel=g.findAt((8.95, -27.0)), nearPointl=(
10.7298202514648, -27.0997352600098), curve2=g.findAt((13.726565,
-24.244782)), nearPoint2=(13.4928665161133, -25.1706008911133))

p = mdb.models['Model-1"].Part (name="'Part-2', dimensionality=TWO D PLANAR,
type=DEFORMABLE BODY)

p = mdb.models['Model-1"'].parts['Part-2"]

p.BaseShell (sketch=sl)

sl.unsetPrimaryObject ()

p = mdb.models['Model-1"].parts['Part-2"]

session.viewports['Viewport: 1'].setValues (displayedObject=p)

del mdb.models['Model-1"].sketches[' profile ']

session.viewports|['Viewport: 1'].partDisplay.setValues (sectionAssignments=0N,
engineeringFeatures=0N)

session.viewports['Viewport: 1'].partDisplay.geometryOptions.setValues (
referenceRepresentation=0FF)

mdb.models['Model-1"'] .Material (name="'Material-1")

mdb.models['Model-1"'] .materials['Material-1"'].Elastic(table=((2800.0, 0.35), ))

mdb.models['Model-1"'].HomogeneousSolidSection (name="'Section-1",
material="Material-1', thickness=None)

p = mdb.models['Model-1"'].parts['Part-1"]

session.viewports|['Viewport: 1'].setValues (displayedObject=p)

p = mdb.models['Model-1"'].parts['Part-1"]

f = p.faces

faces = £.findAt (((4.0, 4.666667, 0.0), ))

region = p.Set (faces=faces, name='Set-1")

p = mdb.models['Model-1"'].parts['Part-1"]

p.SectionAssignment (region=region, sectionName='Section-1', offset=0.0,
offsetType=MIDDLE SURFACE, offsetField='",
thicknessAssignment=FROM SECTION)

p = mdb.models['Model-1"].parts['Part-2"]

session.viewports|['Viewport: 1'].setValues (displayedObject=p)

p = mdb.models['Model-1"'].parts['Part-2"]

f = p.faces

faces = f£.findAt (((1.666667, -4.666667, 0.0), ))

region = p.Set (faces=faces, name='Set-1")

p = mdb.models['Model-1"'].parts['Part-2"]

p.SectionAssignment (region=region, sectionName='Section-1', offset=0.0,
offsetType=MIDDLE SURFACE, offsetField='",
thicknessAssignment=FROM SECTION)

a = mdb.models['Model-1"].rootAssembly

session.viewports|['Viewport: 1'].setValues (displayedObject=a)

session.viewports['Viewport: 1'].assemblyDisplay.setValues (

optimizationTasks=0FF, geometricRestrictions=0FF, stopConditions=0FF)

= mdb.models['Model-1"].rootAssembly

.DatumCsysByDefault (CARTESIAN)

= mdb.models['Model-1"'].parts['Part-1"]

.Instance (name='Part-1-1', part=p, dependent=0ON)

= mdb.models['Model-1"'].parts['Part-2"]

.Instance (name="'Part-2-1', part=p, dependent=0ON)

= mdb.models['Model-1"].rootAssembly

.translate (instancelList=('Part-2-1', ), vector=(0.0, 57.0, 0.0))

The instance Part-2-1 was translated by 0., 57., 0. with respect to the assembly coordinate system

session.viewports|['Viewport: 1'].view.fitView ()

session.viewports['Viewport: 1'].assemblyDisplay.setValues (
adaptiveMeshConstraints=0N)
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mdb.models['Model-1"'].StaticStep (name="'Step-1"', previous='Initial',
maxNumInc=1000, timeIncrementationMethod=FIXED, initialInc=0.01,
noStop=0FF, nlgeom=0ON)

session.viewports|['Viewport: 1'].assemblyDisplay.setValues (step="'Step-1")

session.viewports['Viewport: 1'].assemblyDisplay.setValues (interactions=0N,
constraints=0ON, connectors=0ON, engineeringFeatures=O0ON,
adaptiveMeshConstraints=0FF)

mdb.models['Model-1"'].ContactProperty ('IntProp-1")

mdb.models['Model-1"].interactionProperties|['IntProp-1'].TangentialBehavior (
formulation=PENALTY, directionality=ISOTROPIC, slipRateDependency=0FF,
pressureDependency=0FF, temperatureDependency=0FF, dependencies=0, table=((
0.2, ), ), shearStressLimit=None, maximumElasticSlip=FRACTION,
fraction=0.005, elasticSlipStiffness=None)

#: The interaction property "IntProp-1" has been created.

a = mdb.models['Model-1"].rootAssembly

sl = a.instances['Part-2-1"'].edges

sidelEdgesl = sl.findAt(((12.040758, 30.101425, 0.0), ), ((14.246746,
34.489153, 0.0), ), ((14.167268, 37.373443, 0.0), ), ((10.916617, 39.45003,
0.0), ))

a.Surface (sidelEdges=sidelEdgesl, name='Surf-1")

#: The surface 'Surf-1' has been created (4 edges).

a = mdb.models['Model-1"'].rootAssembly

sl = a.instances|['Part-1-1"'].edges

sidelEdgesl = sl.findAt(((13.859242, 29.898575, 0.0), ), ((12.041024,
26.803413, 0.0), ), ((10.364043, 20.836884, 0.0), ), ((12.25014s8,
18.649911, 0.0), ))

a.Surface (sidelEdges=sidelEdgesl, name='Surf-2")

#: The surface 'Surf-2' has been created (4 edges).

a = mdb.models['Model-1"'].rootAssembly

regionl=a.surfaces['Surf-1"']

a = mdb.models['Model-1"'].rootAssembly

region2=a.surfaces['Surf-2"']

mdb.models['Model-1"'].SurfaceToSurfaceContactStd (name="'Int-1",
createStepName='Step-1', master=regionl, slave=region2, sl1liding=FINITE,
thickness=0ON, interactionProperty='IntProp-1', adjustMethod=NONE,
initialClearance=OMIT, datumAxis=None, clearanceRegion=None)

#: The interaction "Int-1" has been created.

session.viewports['Viewport: 1'].assemblyDisplay.setValues (loads=0N, bcs=0N,
predefinedFields=0ON, interactions=0FF, constraints=0FF,
engineeringFeatures=0FF)

session.viewports['Viewport: 1'].assemblyDisplay.setValues (step='Initial')

a = mdb.models['Model-1"'].rootAssembly

el = a.instances|['Part-2-1'].edges

edgesl = el.findAt(((5.0, 57.0, 0.0), ))

region = a.Set (edges=edgesl, name='Set-1")

mdb.models['Model-1"'].EncastreBC (name="'BC-1"', createStepName='Initial',
region=region, localCsys=None)

session.viewports['Viewport: 1'].assemblyDisplay.setValues (step='Step-1"')
a = mdb.models['Model-1"'].rootAssembly
el = a.instances['Part-1-1'].edges

edgesl = el.findAt(((5.0, 0.0, 0.0), ))

region = a.Set (edges=edgesl, name='Set-2"')

mdb.models['Model-1"'].DisplacementBC (name="BC-2"', createStepName='Step-1"',
region=region, ul=0.0, u2=20.0, ur3=0.0, amplitude=UNSET, fixed=OFF,
distributionType=UNIFORM, fieldName='"', localCsys=None)

session.viewports|['Viewport: 1'].assemblyDisplay.setValues (mesh=0ON, loads=0FF,
bcs=0FF, predefinedFields=0FF, connectors=0FF)
session.viewports['Viewport: 1'].assemblyDisplay.meshOptions.setValues (

meshTechnique=0N)

p = mdb.models['Model-1"'].parts['Part-2"]

session.viewports|['Viewport: 1'].setValues (displayedObject=p)

session.viewports['Viewport: 1'].partDisplay.setValues (sectionAssignments=0FF,
engineeringFeatures=0FF, mesh=0N)

session.viewports|'Viewport: 1'].partDisplay.meshOptions.setValues (
meshTechnique=0N)

p = mdb.models['Model-1"'].parts['Part-1"]

session.viewports|['Viewport: 1'].setValues (displayedObject=p)

p = mdb.models['Model-1"].parts['Part-1"]

f = p.faces

pickedRegions = f.findAt (((4.0, 4.666667, 0.0), ))

= mdb.models['Model-1"'].parts['Part-2"]
= p.faces

p.setMeshControls (regions=pickedRegions, elemShape=QUAD, allowMapped=False)
p = mdb.models['Model-1"].parts['Part-1"]

p.seedPart (size=1.0, deviationFactor=0.1l, minSizeFactor=0.1)

p = mdb.models['Model-1"'].parts['Part-1"]

p.generateMesh ()

p = mdb.models['Model-1"'].parts['Part-2"]

session.viewports|['Viewport: 1'].setValues (displayedObject=p)
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pickedRegions = f.findAt (((1.666667, -4.666667, 0.0), ))

.setMeshControls (regions=pickedRegions, elemShape=QUAD, allowMapped=False)

= mdb.models['Model-1"'].parts['Part-2"]

.seedPart (size=1.0, deviationFactor=0.1, minSizeFactor=0.1)

= mdb.models['Model-1"'].parts['Part-2"]

.generateMesh ()

= mdb.models['Model-1"'].rootAssembly

session.viewports|['Viewport: 1'].setValues (displayedObject=a)

al = mdb.models['Model-1"'].rootAssembly

al.regenerate ()

session.viewports|'Viewport:

session.viewports|'Viewport:
meshTechnique=0FF)

mdb.Job (name='veml4', model='Model-1', description='"', type=ANALYSIS,
atTime=None, waitMinutes=0, waitHours=0, queue=None, memory=90,
memoryUnits=PERCENTAGE, getMemoryFromAnalysis=True,
explicitPrecision=SINGLE, nodalOutputPrecision=SINGLE, echoPrint=0FF,
modelPrint=0FF, contactPrint=0FF, historyPrint=0FF, userSubroutine='",
scratch="'", resultsFormat=0DB, multiprocessingMode=DEFAULT, numCpus=1,
numGPUs=0)
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'] .assemblyDisplay.setValues (mesh=0FF)

1
1'].assemblyDisplay.meshOptions.setValues (



