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PRACTICA 9: Contacto

1. ENUNCIADO

Se pide obtener la distribucién de presiones en el contacto entre un cilindro de acero y una
superficie plana infinitamente rigida (en comparacién con el cilindro). Las propiedades del
acero son:

- Moddulo de Young E = 210 GPa.
- Mddulo de Poissonv =0.3.

Comprobar el resultado obtenido con el resultado tedrico que proporcionan las expresiones de
Hertz.

2. DESCRIPCION DEL MODELO

Se trata de un sencillo andlisis no lineal de contacto, donde se ilustra cémo definir un contacto
en Ansys Classic y resolver el andlisis. El analisis serd bidimensional de deformaciéon plana,
refinando la malla en la zona de contacto. Como particularidad, destacar que al ser el cuerpo
inferior rigido, no se debe mallar porque no es necesario calcular su rigidez (es infinita), lo cual
supone un ahorro de coste computacional.
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3. RESOLUCION PASO A PASO

Preferences:

File Select List Plot PlotCtrs WorkPlane Papameters Macro MenuCirls Help
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ANSYS Toolbar ®|

save 08| Resum p8| ourr| PowRGRPH|

1\ preferences for GU Fiftering E
ANSYS Main Menu @®|
= B [KEYW[/BMETH] Preferences for GUI Fittering

Preprocessor Individual discipline(s) to show in the GUI @ &
Solution [ Structural i =1 K=]

General Postproc

TimeHist Postpro T lpa
Topological Opt ]

ROM Tool [~ ANSYS Fluid o[
Design Opt [~ FLOTRAN CFD B

Prob Design

Radiation Opt Electromagnetic:

Run-Time Stats I~ Magnetic-Nodal

[ Session Editor

B Finish [~ Magnetic-Edge

I High Frequency
I Electric

Note: i no individual disciplines are selected they will all show.

Discipline options
@ h-Methed
 p-Method Struct.

© p-Method Electr.

Cancel
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| Picka menu item or enter an ANSYS Command (BEGIN) mat=1 [type=t real=1 csys=0 secn=1

Preprocessor>

> Element type > Add/Edit/Delete >Add: afiadirelementotipo plane42

—;me Select Lm‘ gm—‘ ;En\.anf Parameters u—.c MenuCtrls  Help -
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A\ Element Types

SAVE

ANSY Defined Element Types:

B Pr
B Pri
=

I\ Library of Element Typ

Only structural element types are shown

Library of Element Types Structural Mass A h
Link = 4node 182
Beam b 8node 183
Pipe | 8node 82
Axi-har 4node 25 &
Shell

Element type reference number

Cancel |
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Help |
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TimeHist Postpro
Topological Opt
ROM Tool
Design Opt

Prob Design
Radiation Opt
Run-Time Stats
£ Session Editor

ﬂ
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B Finish
4 |
[ Picka menu tem or enter an ANSYS Command (PREF7) mat=1 type=1 real-1 a0 secn-1




eeman ta zabal zazu

Euskal Herriko
Unibertsitatea

Universidad
del Pais Vasco

>Elementtype>Add/Edit/Delete>Options:

deformacién plana (planestrain)

OCW

especificar que el elemento va a ser de

File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtrls Help
sEEIEEE o Z| | g
ANSYS- Taali
v N\ Element Types =
ANS Defined Element Types:
B Prf
= Pr
=]
Opticns for PLANE42, Element Type Ref. No. 1
Element coord system defined KL Parall to global =
¥
]
Extra displacement shapes K2
Include A )
Element behavior K3 |:| -
Extra stress output K5 No extra output =
o
Add..| options... Delete | | Extra surfaceoutput K6 No extra output -
2
oK Cancel | Help
& S Close Help
H G

TimeHist Postpro
Topological Opt
ROM Tool
Design Opt

Prob Design
Radiation Opt
Run-Time Stats
& Session Editor
Finish
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‘ Pick a menu item or enter an ANSYS Command (PREPT)

[mat=1 [ real=1 [esys=0 [secn=1 I

[type=1

> Material Props > Material Models > Structural> Linear >Elastic > Isotropic: definir material

(E=210000N/mm?, v=0.3)

File Select List Plot WorkPlane Parameters Macro  MepuCrls  Help
#| 5| 7| & | 2| E A& ]

AN

S Toolbar

E—‘E_DB‘ RESUM_DB

QUIT| POWRGRPH|

ANSYS Main Menu 2|

B Preferences
Bl Preprocessor

Element Type

Real Constants

B Material Props
Material Library
Bl Temperature Units
[ Flectromag Units
B Convert ALPx
[ Change Mat Num
Failure Criteria
B Write to File
B Read from File
Sections
Modeling

Material  Edit

8

Material Models Defined

Favorite  Help

Material Models Available

-] Favorites
& Structural
o Linear
& Elastic
8

Meshing
Checking Ctrls

A\ Linear Isotropic Properties for Material Number 1

£ Orthotropic
£ Anisctropic

S

Numbering Ctrls
Archive Model
Coupling / Ceqn
Multi-field Set Up
Loads

Physics

Path Operations
Solution
General Postproc
TimeHist Postpro
Topological Opt
ROM Tool
Design Opt
Prob Design

Temperatures
EX
PRIY

Add Temperature | Delete Temperature

Linear Isotropic Material Properties for Material Number 1

TL

1210000
03

Graph

il

oK | Cancel ‘ Help |

‘ Pick a menu item or enter an ANSYS Command (PREPT)

Trat=T TEpe=t TrearT [esys=0 secn=1
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>Modeling>Create>Areas>Circle>Solid Circle: crear un area circular de centro (0,10) y radio 10

Eile 3elect List Plot PlotCtrls WorkPlane Pajameters Macre MepuCtrls  Help

e T I |

ANSYS Teolbar

S

2}

SAVE_DB| RESUM_DE|@ POWRGRPH|

ANSVS Main Menu @

[ Preferences
B Preprocessor
ement Type
eal Constants
aterial Props
Sections
B Modeling
B Create
Keypoints
Lines
B Areas
Arbitrary
Rectangle
B Circle

A Annulus
A Partial Annulus
A By End Points =
By Dimensions
Polygon
A Area Fillet
Volumes
Nodes
Elements
] Contact Pair
Piping Models
ircuit
ransducers

] ]

o]

oK Apply
Reset Cancel
Help
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‘ [CYL4] Pick 2 WP locations -- center and radius

[ mat=1 [ype=1 [ real=1

['csys=0 ['seen=1 |

>Modeling>Create>Areas>Rectangle>ByDimensions: crear un area rectangular de
dimensiones x1=-10, x2=10, y1=-10, y2=0

File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtrls Help

IR

ANSYS Toolbar

A En 3

SAVE_DB| RESUM,DE\% POWRGRPH|

ANSYS Main Menu @)

Preferences
B Preprocessor
Element Type
Real Constants
Material Props
Sections
B Modeling
B Create
Keypoints
Lines
O Arcas
Arbitrary
B Rectangle
A By 2 Corners
A By Centr & Cornr

A Area Fillet
Volumes

Delete J

| ]

TYPE NUM

Create Rectangle by Dimensions

I | [RECTNG] Creste Rectangle by Dimensions

X1,X2 X-coordinates

Y1,Y2 Y-coordinates

skl klkprRRbE

[Bick a menu item or enter an ANSYS Command (PREPT)

mat=1 [type=1 real=1

csys=0 secn=1
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>Meshing>SizeCntrls>ManualSize>Areas>AllAreas: especificar tamafio de los elementos de

malla de las areas (tamafio de elemento 1)

Eile Select List Plot PlotCtrls WorkPlane Parameters Macre MepuCtrls Help

MRIEN= d dd =|

ANSYS Toolbar

=) =] =l @l

2]

SAVE_DB| RESUM_DB| QUIT| POWRGRPH|

ANSYS Main Menu ®|

Preferences

B Preprocessor
Element Type
Real Constants
Material Props
Sections
Modeling
B Meshing

TYPE NUM

Mesh Attributes
E MeshTool

/\ Element Size at Picked Areas

E Size Cotrls
SmartSize
E ManualSize
Global
B Areas
B All Areas

SIZE Element edge length

[AESIZE] Element size at picked areas

Cancel |

A

2 Cir Size
Lines
Keypoints
Layers

Concentrat KPs
B} Mesher Opts
Concatenate
Mesh
Modify Mesh
Check Mesh

Numbering Ctrls
Archive Model
Coupling / Ceqn J

4 I
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‘ Pick a menu item or enter an ANSYS Command (PREPT)

[mat=1 [type=1

[real=1

csys=0 secn=1

>Meshing> Mesh>Areas> Free: mallar las areas

File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuChils  Help
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ANSYS Toolbar

JE =g

@

SAVE_DB| RESUM_DB| QUIT| POWRGRPH|

ANSYS Main Menu @|

Preferences
B Preprocessor
Element Type
Real Constants
Material Props
Sections
Modeling
E1 Meshing
Mesh Attributes
B MeshTool
Size Cntrls
B} Mesher Opts
Concatenate
= Mesh
A Keypoints
A Lines
B Areas
Mapped
A

A Target Surf

@ Volumes

Volume Sweep —
Tet Mesh From
Interface Mesh

Modify Mesh

Check Mesh

hecking Ctrls
Numbering Ctris

Archive Model

Coupling / Ceqn

Multi-field Set Up El

| ]

ANSY!

Mesh Areas

* pick " Unpick

{* Single " Bom
" Polygon (" circle
¢ Loop

Count
Maximum
Minimum

Rres No_

(¥ List of Items

" Min, Max, Inc

I

o] s

Reset Cancel

Pick A1l Help

sl bpkbpRREmEkRE

PN

[ [AMESH] Pick or enter arcas to be meshed mat=1 [type=1

real=1

csys=0 secn=1
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>Meshing>ModifyMesh> Refine At>Elements: refinar la malla en los 8 elementos de la parte

inferior del circulo (nivel de refinado 3)

File Select List Plot PlotCtds WorkPlane Pagameters Macro MenuCirls Help

olzlwe e s

ANSYS Toolbar

IR <[+

sAVE,DE\ RESUNLDE'% POWRGRPH‘

ANSYS Main Menu ®|

[ Preferences
B Preprocessor
Element Type
Real Constants
Material Props
Sections
Maodeling
Meshing
Mesh Attributes
MeshTool
Size Cntrls
B Mesher Opts
Concatenate
Mesh
© Modify Mesh
O Refine At
2 Nodes
A

ELEMENTS

ODEEEZE &

A Keypoints
A Lines
1 Areas
B A -
Improve Tets
B Change Tets
Check Mesh
Clear
Checking Ctrls
Numbering Ctrls
Archive Model
Coupling / Ceqn
FLOTRAN Set Up
Multi-field Set Up El

1| |

Refine mesh at elements

& pick ¢ Unpick

@ single " Box
" Eolygon

(o)

" Circle

Count
Maximom
Minimum

Elem No.

¥ List of Items

€ Min, Max, Inc

——

2pply

Pick 211 Help

plelols s pleklokRRRE

| [EREF] Pick or enter elements for refinement mat=1 type-1 real-1

csys=0

secn=1

Eile Select List Plot PlotCtrk
D@ @@ 8 e v B < &l %)l o
ANS' Toolbar

kPlane Parameters Macro MequCtiis Help

DB| RESUM_DB| QuIT| POWRGRPH

ANSYS Main Menu &
£ Preferences
© Preprocessor
o Element Type
@ Real Constants
@ Material Props
1 Sections
 Modeling
© Meshing
@ Mesh Attributes
& MeshTool
@ Size Cntris
£ Mesher Opts
@ Concatenate
@ Mesh

? Keypoints
7 Lines
7 Areas
BAI
@ Improve Tets
@ Change Tet
@ Check Mesh
Clear

 Checking Ctrls
© Numbering Ctris
@ Archive Model
® Coupling / Ceqn
1 FLOTRAN Set Up
@ Multi-feld Set Up
1 Loads
1 Physics
@ Path Operations

@ Solution

@ General Postproc

@ TimeHist Postpro

 Topological Opt

@ ROM Tool

@ DesignXplorer

@ Design Opt

1 Prob Design

(@ Radiation Opt

Pick a menu item or enter an ANSYS Command (PREPT) mat=1 type=1 real=1 csys=0 secn=1

>Modeling> Create> Contact pair: definir el contacto

Target Surface: Body (area)

Target type: Rigid

Pick Target: seleccionar el rectangulo como target
Next
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File Select List Plot PlotCtrls WorkPlane Papameters Macro MenuCirls Help

D= w ol &2 E

ANSYS Toolbar

R i)

sAve_DB| RESUM_DBlM POWRGRPH|

A\ Contact Wizard

ANSYS Main Menu ®|

E Preferences " ELEMENTS
B Preprocessor
Element Type
Real Constants
Material Props
Sections
Modeling
B Create
Keypoints

oEEEa

Volumes

Nodes

® Elements

iping Models 4
Gircuit D |Contact Behavier | Target
[ Racetrack Coil
Transducers

Operate

Bl & 5[ contect e Torget |

Contact Pairs.

A contact pair consists of 2 target surface and contact surface. Vou
will first define the target surface.

Target Sufface: Target Type:
" Lines  Flexible

@ Body (area) # Rigid

" Nodes Rigid w/ Pilot

¢ Nodal Component Pilot Node Only

(Advanced Option)

=]

Pick Target ...

Move / Modify
Copy

Reflect
Check Geom
Delete

Cancel ‘ Help ‘

Cyclic Sector
™S

[ Genl plane strn
Update Geom

Meshing
Checking Ctrls
Numbering Ctrls ]
| Pick a menu item or enter an ANSYS Command (PREP7) mat=1 [type=t real=1 csys=0 seen=1

e

File Select List Plot PlotCtds WorkPlane Parameters Macro MenuCirls Help

Dlzlee s s

ANSYS Toolbar

A = @l

SAVE_DB| RESUM DB| QuIT| POWRGRPH|

{ J\ Contact Manager

ANSYS Main Menu ®|

[ Preferences
Bl Preprocessor

Bl & 5[ contact & Targer +]

Contact Pairs

TYPE NUM

1 4| %3] 78 [ No Model Context

] | 2 |[choose a resultitem ]

Element Type

Real Constants i) |Contact Behavior | Target

[Contact [ Pilot Nodél Pilot Name |

Material Props

Sections

Maodeling

g Create
Keypoints

opEEE

[ Racetrack Coll
Transducers
Operate
Mave / Modify
Copy
Reflect
Check Geom
Delete
Cyclic Sector
[«']
Genl plane strn
Update Geom

Select Body for Target
& pick  Unpick

& single (" Bex

" ®olygon (* Cirele
" Loep

Count
Maximm
Minimum

Area No.

@ List

¢ Min, Max, Ine

—

Zpply
Beset Cancel
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Meshing
Checking Ctrls Pick A1l Help
Numbering Ctris =l

[ Pick or enter bodics defining the target surface mat-1 [typet real=1 cays=0 secn=1

Contact Surface: Body (area)

Contact element type: Surface to Surface

Pick Contact: seleccionar el circulo como contact
Next
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File Select List Plot PlotCtrls WorkPlane Papameters Macro MenuCirls Help

Dlzae sl &2 EIEE

ANSYS Toolbar

sAve_DB| RESUM_DBlM POWRGRPH|

{ Contact Wizard [E=g == i = )
J\ Contact Manager ) e =

ANSYS Main Menu ®|

5 Preferences -] B & 2 [contact | The contact surface moves into the target surface.

B Preprocessor Contact Pairs

Real Constants ] Contact Belf

Real Const Contact Surface: Contact Element Type:

aterial Props

B Sections & points & Sufaceto-Surface
eling

B ('?:puint; Lines " Node-to-Surface

Lines
— Body (sres)
Volumes
Nodes Nodes

® Elements

Nodal Component

Piping Models
Gircuit

B Racetrack Coil
Transducers

= Pick Contact ...

Cancel | Help ‘

B Genl planc strn
Update Geom

Meshing
Checking Ctrls
Numbering Ctrls ]
| Pick a menu item or enter an ANSYS Command (PREP7) mat=1 [type=t real=1 csys=0 seen=1

File Select List Plot PlotCtls WorkPlane Parameters Macro MenuCtrls Help

0|z @ 6|8z 7|E el =R

ANSYS Toolbar

SAVE_DB| RESUM DB| QUIT| POWRGREH|

{ A\ Contact Manager =

Preferences Bl . Bl & #[contact & Targer =] ﬂﬂ% i 51 [ Mo Model Context = ‘ﬂ”(hnnsea resultitem |
=] Prea:::?;vpe e — Contact Pairs

Real Constants
Material Props
Sections

ANSYS Main Menu @|

i) |Contact Behavior  |Target [Contact | Pilot Nodé! Pilot Name

ocEEEa

Select Bodies for Contact (Are...

Madeling

B Create
® Keypoints
Lines

@ pick " Unpiex

* Single ( Box

" Polygon ( cirele
" Loop

Count

Maximum
@ Gircuit

B Racetrack Coil
Transducers

Minimm

Rrez No. =

¥ List of Items

" Min, Max, Inc

s . _—
B Genl plane strn . . apply
B Update Geom

Meshing

Reset Cancel
Checking Ctrls

Numbering Ctrls J Pick All Help
Kl 2 — !

o

sklellslsplelloblbRal

| Pick or enter bodies defining the contact surface mat=1 [type=1 real=1 csys=0 secn=1

Coefficient Friction: 0.3
Create




eeman ta zabal zazu

Universidad  Euskal Herriko
del Pais Vasco  Unibertsitatea

File Select List Plot PlotCtds WorkPlane Pagameters Macro MenuCirls Help
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ANSYS Toolbar

IR <{iff =

sAVE,DE\ RESUNU]B'% POWRGRPH‘

Contact Wizard
J\ Contact Manager ) emnzEadi

=~

ANSYS Main Menu @]
[ Preferences = B & 3] [contact
Bl Preprocessor Centact Pairs

Element Type
Real Constants
Material Props
Sections
B Modeling

B Create
Keypoints
Lines
Areas
® Volumes
Nodes
Elements

D Contact Bel

Piping Models
Circuit

B Racetrack Coil
Transducers

The contact pair is now ready to be created using the
Following settings:

Only Structural DOF has been detected
I~ Create symmetric pair

¥ Include initial penetration

Friction:

Material ID
=]

=
Cocfficient of Friction  [03

Thermal Contact Conductance | o =
Electric Contact Conductance ,ﬁ
Optional settings ..

Genl plane strn
B Update Geom
Meshing
Checking Ctrls
Numbering Ctrls =l

L |

<Bsck | {Cremes | Cance ‘ Help |

lelplellzzlolelslolelojalala

[Pick 2 menu item or enter an ANSYS Command (PREP7) mat=1 type=t

real=1

csys=0 secn=1

File Select List Plot PlotCtds WorkPlane Parameters Macro MenuCirls Help

olzlwe e s

ANSYS Toolbar

IR <[+

sAVE,DE\ RESUNU]B'% POWRGRPH‘

ANSYS Main Menu @]

[ Preferences
B Preprocessor
Element Type
Real Constants
Material Props
Sections
Bl Modeling Contact Pairs

ELEMENIS
T,

B 8 8l [cormct e Target =] [ 41| 83| 5 B [No Model Contea =] | | [Chossea resuittem |

B Create

D |Contact Behavior | Target |Contact

|Pilot Nodel Pilat Name

Elements

Piping Models
Gircuit

B Racetrack Coil
Transducers

yclic Sector
s

[ Genl plane strn
[ Update Geom

sple»lsllellolslalla

Meshing
Checking Ctrls
Numbering Ctrls B
| Pick a menu item or enter an ANSYS Command (PREPT) mat=1 [type=3 real=3 csys=0 secn=1
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QLW

>Loads > Define Loads > Apply > Structural > Displacement > On Areas: restringir todos los
grados de libertad del area rectangular

File Select List Plot PloiCtls WorkPlane Perameters Mlacro MenuCtrls Help |
IR A 2] o
ANSYS Toolbar ®|

Apply U,ROT on A
SAVE_DB| RESUM_DB| QUIT| POWRGRPH| JA P
[DA] Apply Displacements (UROT) on Areas

l Lab2 DOFsto be constrained 1+ @

ANSYS Main Menu |

i Preferences

1 Preprocessor
Element Type
Real Constants
Material Props
Sections
Modeling
Meshing
Checking Ctrls
Numbering Ctrls

Archive Model Apply as Constant value -

Coupling / Cegn

IEHEEEEEEEBBEE

FLOTRAN Set Up If Constant value then:

Multi-field Set Up VALUE Displacement value l:l
Loads

@ Analysis Type

[ Fast Sol'n Optn Cancel ‘ Help ‘

= Define Loads —
Settings
B Apply
B Structural
B Displacement
A On Lines
A

2 On Keypoints

A On Nodes

A On Node Componer
Symmetry B.C

Force/Moment

Pressure
Temperature E

5 e &

| Pick a menu item or enter an ANSYS Command (PREP7) [mat=1 [type=3 [real=3 [esys=0 [ seen=1 |

plelols s pollolakll

>Loads > Define Loads > Apply > Structural > Displacement > On Keypoints: imponer Uy=-1 en
el keypoint superior del circulo

File Select List Plot PlotClils WorkPlane Pagameters Macro MepuClis Help
D Qo e e vl & < || % @
ANSYS Toolbar ®

SAVE_DB| RESUM_DB| QUIT| POWRGRPH

ANSYS Main Menu ®
£ Preferences
@ Preprocessor
@ Element Type
9 Real Constants
© Material Props
 Sections
@ Modeling
© Meshing
 Checking Ctrls
® Numbering Ctris
& Archive Model
® Coupling / Cegn
@ FLOTRAN Set Up
@ Multi-field Set Up
B Loads
@ Analysis Type
Define Loads
@ Settings
@ Apply
a Str

© Field Surface Intr
@ Fleld Volume Intr
@ Initial Condit'n

@ Load Vector

@ Functions

m Path Operations
@ Solution
@ General Postproc

mat=1 type=3 real=3 csys=0 secn=1
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>Loads > Define Loads > Apply > Structural > Displacement > On Keypoints: imponer Ux=0 en

los keypoints superior e inferior del circulo

File Select List Plot PlotCils WorkPlane Parameters Macro MenuCtils Help

0w Qo 8 &l v B 2 b
ANSYS Toobal ®
SAVE_DB| RESUM_DB| QUIT| POWRGRPH

ANSYS Main Menu
£ Preferences
@ Preprocessor
@ Element Type
1 Real Constants
@ Material Props
@ Sections
18 Modeling
@ Meshing
@ Checking Ctrls
© Numbering Ctrls
1 Archive Model
® Coupling / Ceqn
13 FLOTRAN Set Up
B Multi-field Set Up
© Loads
= Analysis Type
Define Loads
@ g8

ply
Structural
[

@ Fleld Surface Intr
@ Fleld Volume Intr
@ Initial Condit'’n

@ Load Vector

"] in Decomp
@ Load Step Opts
® Physics
@ Path Operations
@ Solution
@ General Postproc

Pick a menu item or enter an ANSYS Command (PREPT) mat=1 type=3 real=3 csys=0

Processor>

>AnalysisType>Sol'nControls: definir las opciones del analisis (pequefos desplazamientos,
tiempo de andlisis 1 en 10 pasos, reportar todas las soluciones para los 10 pasos del analisis)

Macio MeguClris Help

File Select List Plol PloGirs WorkPlane Pagar

0| @ @@ & & v/ = z d
®

SAVE_DB| RESUM_DB| Quit| POWRGRPH

ANSYS Main Menu ®
£ Preferences 0
1 Preprocessor
© Solution
& Analysls Type

& New Analysis

B Restart

) asic Sofn Options | Nonknear | Advanced NL |

© Define Loads
¥ Load Step Opts -
© SE Management (CMS) J White Rems o Results File
B Results Tracking
@ Solve
© Manual Rezoning
© Multi-field Set Up
1 ADAMS Connection
© Diagnostics
B Unabridged Menu Time at end of loadst
@ General Postproc.
@ TimeHist Postpro
1 Topological Opt # Nurmby
@ ROM Tool
@ DesignXplorer
@ Design Opt Numbes
@ Prob Design
© Radiation Opt
£ Session Editor Min
@ Finish

Time Gontrol

Automatic ti

Time incr

Pick a menu item of enter an ANSYS Command (SOLUTION) mat=1 type=3 real=3 csys=0
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>Solve>Current LS: analiza el modelo generado en el preprocesador

Macro MepuCirls Help

WorkPlane Parar

Eile:
D e &0 8 v =
ANSYS Toobar

DB| RESUM_DB| QUIT| F

Select List Plot

RGRPH

Menu (]

ANSYS

S Mi

[ Preferences
@ Preprocessor
© Solution

© Analysis Type

© Define Loads

® Load Step Opts

@ SE Management (.

B Results Tracking

B Solve

=

A\ SSTATUS. Command

ST (STRAH-THTE
i | K K
i W

B From LS Files
& Partial Solu
© Manual Rezoning
1 Multi-field Set Up|
12 ADAMS Connect,
@ Diagnostics
B Unabridged Meny
® General Postproc
m TimeHist Postpro
@ Topological Opt
@ ROM Tool
2 DesignXplorer
@ Design Opt
@ Prob Design
m Radiation Opt
£ Session Editor
Finish

) souion s dorel

Cumulative Iterati

ot an ANSYS Comma mat=1 type=3 real=3

Pick a menu item or

General Postproc>

>PlotResults>ContourPlot>Nodal Solution>Scale Factor: dibujar la deformada a escala real

Eile Select List Plot F Macro MepuCirls Help

0| @@ 8 | v &

WorkPlane Paramef

ANSY:

Taolbar

DB| RESUM_DB| QUIT| POWRGRPH

ANSYS Main Menu @

5 Preferencs .

@ Preprocessor

@ Solution

© General Postproc
[ Data & File Opts
B Results Summary
# Read Resull
@ Failure Criteria
© Plot Results

Rem fo be contoured

@ List Results
12 Query Results
2 Options for Outp
& Results Viewer

£ Write PGR File = Undisplacad shap
© Nodal Calcs

@ Element Table Undisplaced shape:
o Path Operations a o 1 Scale Factor

1 Surface Operations
© Load Case
® Check Elem Shaps Additional Options
B Write Results
2 ROM Operations
19 Submodeling
 Fatigue
i Safety Factor
® DefineiModity
B Nonlinear Diagnostics
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4. RESOLUCION EN APDL

!**************ana’lisis Structural***************

/COM,

/COM,Preferences for GUI filtering have been set to display:

/COM, Structural

| % 3k >k 3k %k 3k >k 3k 3k 5k 3k %k k >k 5k >k 3k >k 5k >k ok %k %k 3k >k 5k >k >k %k %k 3k %k 3k >k 3k %k %k %k *k %k *k >k *k

| % 3k >k 3k 3k 3k >k 3k 3k 5k 3k %k k ok 3k ok 3k >k ok >k ok %k ok 3k >k 3k >k >k 3k %k 3k %k 3k >k 3k %k %k %k *k %k *k >k k

/PREP7

|**************deﬁnirtipo de elemento®* ** % * %%k %k k %k %

ET,1,PLANE42
KEYOPT,1,1,0
KEYOPT,1,2,0
KEYOPT,1,3,2
KEYOPT,1,5,0
KEYOPT,1,6,0
MPTEMP,,,,,.,,
MPTEMP,1,0
MPDATA,EX,1,,210000
MPDATA,PRXY,1,,0.3
CYL4,0,10,10
RECTNG,-10,10,-10,0,
AESIZE,ALL,1,
AMESH, 1
FLST,5,8,2,0RDE,2
FITEM,5,565
FITEM,5,-572
CM,_Y,ELEM

ESEL, ,, ,P51X
CM,_Y1,ELEM
CMSELS, Y
CMDELE, Y
EREF,_Y1,,,3,0,1,1
CM,_TARGET,LINE
CM,_CONTACT,LINE
/COM, CONTACT PAIR CREATION - START
CM,_NODECM,NODE
CM,_ELEMCM,ELEM
CM,_KPCM,KP
CM,_LINECM,LINE
CM,_AREACM,AREA
CM,_VOLUCM,VOLU
/GSAV,cwz,gsav,,temp
MP,MU,1,0.3

OCW
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MAT,1
R,3

REAL,3

ET,2,169

ET,3,172
KEYOPT,3,9,0
KEYOPT,3,10,2

R,3,

RMORE,

RMORE,,0
RMORE,0

| Generate the target surface
LSEL,S,,,5

LSEL,A,,,6

LSEL,A,,7

LSEL,A,,,8
CM,_TARGET,LINE
TYPE,2
LATT,-1,3,2,-1
TYPE,2

LMESH,ALL

| Generate the contact surface
LSEL,S,,,1

LSEL,A,,,2

LSEL,A,,,3

LSEL,A,, 4
CM,_CONTACT,LINE
TYPE,3

NSLL,S,1

ESLN,S,0

ESURF

*SET, REALID,3
ALLSEL

ESEL,ALL
ESEL,S,TYPE,,2
ESEL,A,TYPE,,3
ESEL,R,REAL,,3
LSEL,S,REAL,,3
/PSYMB,ESYS, 1
/PNUM, TYPE, 1
/NUM,1

EPLOT

ESEL,ALL
ESEL,S,TYPE,,2
ESEL,A,TYPE,,3
ESEL,R,REAL,,3
LSEL,S,REAL,,3
CMSEL,A,_NODECM
CMDEL, NODECM
CMSEL,A,_ ELEMCM

oCwW
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CMDEL,_ELEMCM

CMSEL,S,_KPCM

CMDEL,_KPCM

CMSEL,S,_LINECM

CMDEL,_LINECM

CMSEL,S,_ AREACM

CMDEL,_AREACM

CMSEL,S,_VOLUCM

CMDEL,_VOLUCM

/GRES,cwz,gsav

CMDEL,_TARGET

CMDEL,_CONTACT

/COM, CONTACT PAIR CREATION - END
/MREP,EPLOT

[rackxsckxskkx sk * definir condiciones de contorno y carga™** s ¥k kekkdork
DA,2, ALL

DK,2, ,-1,,0,UyY,,,,,,
DK,2,,0,,0,UX,,,,,,
DK,4,,0,,0,UX,,,,,,

FINISH

| e e ke ke ks e ke ok ko s s ke ok ko s s ke ok ook sk sk ke ok ook sk sk ko ook s sk ok o
[k sk sk ok koK DR CESADQR™ % % % ok ko ok ook

| e e ke ke ks e ke ok ko sk ke ok ko s sk ke koo s sk ko ook s sk ke ok ook s sk ok ok o
/SOL

Ptk xokxokxk X o ciones del andlisis® * % *kx sk kxkkkk
NSUBST,10,0,0

OUTRES,ERASE

OUTRES,ALL,ALL

AUTOTS,0

TIME,1

[k s sk ok ks ko ok P [\ % K KRR K K K sk ok ok
/STATUS,SOLU

SOLVE

| % 3k >k 3k 3k ok >k 5k ok ok >k %k ok %k 5k >k 5k >k ok >k %k %k %k 5k >k 5k >k %k >k %k 3k %k 5k >k 5k >k %k >k *k %k *k >k k

!*******************************************

/POST1

!**************dibujar deformada a escala real***************
/DSCALE,ALL,1.0

PLDISP,2

Pr#&xk xR xR xR R xR * dibujar distribucion de presidn en el contacto® *## ¥k ¥k xkxk
PLNSOL, CONT,PRES, 0,1.0

PRRSOL,FY

NOTA: Todas las imdgenes de este documento son propias

17




