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PRACTICA 5: Gancho de gria

1. ENUNCIADO

Analizar el comportamiento de un gancho de grua disefiado para levantar una carga de F=5000
N. El gancho tiene un espesor uniforme de 5 mm y las dimensiones mostradas en la figura (en
mm). Las propiedades del acero son: mddulo de Young E = 210 GPa; mddulo de Poissonv = 0.3.
Obtener las deformaciones y las tensiones en la pieza.

r,=12 mm; r,=24 mm; r,;=36 mm; h=10 mm
2. DESCRIPCION DEL MODELO

Se trata de un ejemplo similar al de la chapa perforada de la practica 4. Se trata de un andlisis
bidimensional de tensién plana. Como simplificaciones, no se modelara el extremo del gancho
ya que esta parte no trabaja y por tanto de esta forma se ahorra coste de modelado y de
analisis. La unién entre el gancho y la cadena es una unién articulada, pero en su lugar se
empotrard el extremo superior del gancho ya que carga se encuentra alineada con este
extremo y por tanto esta modelizacién no afecta a la respuesta del gancho.

En cuanto a la malla, se refinara en el radio interior del gancho, donde se prevé que vaya a
haber una concentracidon de tensiones. Se prestard atencién a la existencia de elementos
triangulo y con mala relacidon de aspecto, especialmente en esta zona critica. Se visualizaran
resultados de deformaciones, asi como las tensiones de Von Mises en toda la pieza vy
especialmente en la seccidn critica.
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>Elementtype>Add/Edit/Delete>Options: tensidon plana con espesor (espesor de la pieza
distinta a 1)
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>Real Constants>Add/Edit/Delete>Add: introducir las propiedades de la seccion de la pieza
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> Material Props > Material Models > Structural> Linear >Elastic > Isotropic: definir material
(E=210000N/mm?, v=0.3)
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| Pick a menu item or enter an ANSYS Command (PREP7) [ mat=1 [type=1 [ reat=1 ['esys=0 [seen=1 |

> Modeling >Create>Keypoints> In active CS: introducir keypoints por coordenadas ((0,0,0) y
(6,0,0))
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>Modeling>Create>lines>By Cent &Radius: crear circulos (de radio 12 con centro en el
keypoint 1, y de radio 30 con centro en el keypoint 2)
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>PlotCtrls> Numbering >Keypoint numbers >0On: mostrar nimero de keypoint en la pantalla
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> Modeling >Create>Keypoints> In active CS: introducer keypoints por coordenadas ((-6,0,0),
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Modeling > Create > Lines > Straight line: crear linea entre keypoints 8 y 12,12y 13,13y 11
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File Select List Plot PlotCtls WorkPlane Pamameters Macro MenuCtrls Help

EEE@ Replot : ﬂgﬂ

ANSYS Toolbar Keypoints ®|
SAVE DB| RESUM_ prcae
Volumes

ANSVS Main Menu Specified Entities =

[ Preferences

Bl Preprocessor
Element Typ
Real Constar  Layered Elements .
Material Pro

s LINES
Elements TYPE NUM

Sections Materials
Bl Modeling Data Tables
Bl Create Artay Parameters ...

Keypoi
5 Lines Results
O Line  Multi-Plots
A Compenents
AT ports
P2 RN —
A Tangent to Line
A Tan'to 2 Lines
A Normal to Line
A Norm to 2 Lines
A Atangle to line
A Angle to 2 Lines
Arcs
@ Splines
A Line Fillet
Areas
Volumes
Nodes
Hements
B Contact Pair
Piping Models
Circuit
[ Racetrack Coil
& Transducers
Operate =

splelslsls ol psloklal

Pick @ menu item or enter an ANSYS Command (PREP7) mat=1 [type=1 real=1 csys=0 secn=1




‘eman ta zabel zazy

Universidad
del Pais Vasco

Euskal Herriko
Unibertsitatea

>PlotCtrils>Numbering> Line numbers>0n: mostrar nimero de linea en la pantalla
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Modeling>Create>LinesFillet: crear radio de acuerdo entre las lineas 5 y 10, con radio 15.8
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Modeling>Operate>Booleans>Add>Lines: juntar lineas 1y 2 para crear una linea nueva
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Modeling>Create>LinesFillet: crear radio de acuerdo entre las lineas 2 y 16, con radio 48
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Modeling > Create > Areas > Arbitrary > By Lines: crear un area con todas las lineas
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>Meshing>MeshAttributes>AllAreas: especificar propiedades de la malla del drea (material 1,
real constant 1, elementtype 1)
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>Meshing>Sizecontrols>ManualSize>Areas>AllAreas: especificar tamafno de los elementos de

la malla (tamafio 4)
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File Sewect List Plol PlotCis
0| | @ @ @ & v E RO

ANSYS Toolbar

E_DB| RESUM_DB| quir

ANSYS Wain Menu
[ Preferences
1 Preprocessor
B Element Type
18 Real Constants
1 Materlal Props
i Sections
1 Modeling
1 Meshing
® Mesh Attributes
& MeshToo
@ Size Cnirls
& Wesher Opts
® Concatenate
Wesh

Mapped

Target Surf

B Numbering Ctris
B Archive Model
1 Coupling / Ceqn
i FLOTRAN Set Up
@ Mult-field Set Up
1 Loads
@ Physics
o Path Oparations
@ Solution
1 General Postproc
@ TimeHist Postpro
 Topological Opt
1 ROM Tool
 DesignXplorer
 Design Opt
i Prob Design

mat=1 type=1 wal=1 e

AMESH] Pick ¢

E 1o be meshed
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>Plot>Lines: mostrar lineas en la pantalla

File Select List Plot s WorkPlane Pagamelers Macro MeguClris Help
D@ @@ & Re

S Toolbar

& @

DB| RES!

Main Ment
= Proferences

1 Preprocessor

 Element Typ

1 Real Consta

o Materlal Prog
0 Sections
1 Modeling
© Meshing

@ Mosh Attri

& Wesh Tool

@ Size Cntrl

& Wesher Of

® Concaten
B Mesh

@ Areas
@ Mapped

i Target Surf
@ Volumes
@ Volume Sweep
@ Tet Mesh From
Interface Mesh
® Modify Mesh
@ Check Mesh
@ Clear
1 Chacking Ctrls
1 Numbering Ctrls
B Archive Model
1 Coupling / Cean
FLOTRAN SetUp
Multi-field Set Up
1 Loads
B Physics
0 Path Operations.
1 Solution
1 General Postproc
@ TimeHist Postpro
1 Topological Opt
i ROM Tool

1 DesignXplorer
1 Design Opt

1 Prob Design
 Radiation Opt
[ Session Editor
= Finish

=1 type=1 eal=1

nd (PREPT) [

>PlotCtrils>Numbering> Line numbers>0n: mostrar nimero de linea en la pantalla

List Plat F s WorkPlane Pagameters Macio M

D el Q@ & & v E X E n @

5 Toolbar

DB| RESUM_DB| qu| pow

S Main Menu

[ Preferences
1 Preprocessor

© Elsment Type

18 Real Constants

1 Materlal Props

i Sections

1 Modeling

© Meshing
Mesh Attributes
eshTool
@ Size Cnirls
& Wesher Opts
® Concatenate
Mesh

@ A
@ Mapped

7 Target Surf

@ Tet Mesh From
@ Interface Mesh
® Modify Mesh
@ Check Mesh
Clear
1 Chacking Ctrls
© Numbering Ctrls
B Archive Model
1 Coupling / Cean
FLOTRAN SetUp
Multi-field Set Up
1 Loads
B Physics
0 Path Operations.
1 Solution
1 General Postproc
@ TimeHist Postpro
1 Topological Opt
11 ROM Tool
 DesignXplorer
1 Design Opt
i Prob Design
@ Radiation Opt
= Session Editor
= Finish

nd (PREPT) mat=1 type=1 eal=1
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>Loads> Define Loads>Apply>Structural>Displacement>OnlLines: introducir condiciones de

ligadura en la linea seleccionada (todos los grados de libertad restringidos a 0 en la linea
superior del gancho)

ameters Macro MepuClris  Help

EIF ]

SAVE_DB| RESUM_DB| QUIT| POWRGRPH o

ANSYS Main Menu ®

£ Preferences :

1 Preprocessor N —
@ Element Type e {A\Tpply U FOT on Uned
1 Real Constants M
i Materal Props
1 Sections
18 Modsling
1 Meshing
1 Chacking Ctrls
19 Numbering Ctrls
1 Archive Model
@ Coupling | Cegn
1 FLOTRAN Set Up
1 Multi-leld Set Up

) Loads
w Analysis Type

® Load Step Opts
W Physics
0 Path Operations.
1 Solution

ver an ANSYS Command (PREPT) mat=1 type=1 wal=1

>PlotCtrls>Numbering>Keypointnumbers>0n: mostrar nimero de keypoint en la pantalla

File Select List Plol PloClrs WorkPlane Pagamete

s Macio MepuCiris  Help

0| | @ @ @ & vl E o & |

ANSYS Toolbar ®)
SAVE_DB| RESUM_DB| QUIT| POWRGRPH! :f
ANSYS Main Menu @

= Proferences 2

I Preprocessor

© Elsment Type
1 Real Constants
i Material Props

i Sections

i Modeling

i Meshing

1 Checking Ctris
1 Numbering Ctris
i Archive Model

@ Coupling | Cegn
1 FLOTRAN Set Up
1 Mult-field Set Up
© Loads

0 Path Operations.
1 Solution
1l General Postproc
@ tpro

ier an ANSYS Command (PREPT)
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>Loads> Define Loads>Apply>Structural>Force/Moment>OnKeypoints: introducir una fuerza
o momento en el keypoint seleccionado (fuerza Fy=-5000 en el keypoint6)

File Select List Plot PlotClrs WorkPlane Pagamefers Macro MepuCiris Help

0w @0 e e v m | & | @)

ANSYS Toobar ®
AVE_DB| RESUM_DB| QUIT| POWRGRPH 5
ANSYS Main Meny

[ Preferences

(i Preprocessor

@ Element Type
m Real Constants
@ Materlal Props
© Sections
8 Modeling
 Meshing
@ Checking Ctrls
18 Numbering Ctrls
@ Archive Model
 Coupling / Cegn
© FLOTRAN Set Up
@ Multl-fleld Set Up
© Loads
@ Analysis Type
Define Loads
ettings

@ Apply
@ Structural

 Field Surface Intr
@ Fleld Volume Intr
@ Initial Conditn
 Load Vector
@ Functions
3 Delete
w
W Lo
o Physics
1 Path Operations
@ Solution
(@l General Postproc
 TimeHist Postpro
 Topological Opt
@ ROM Tool

porate

Step Opts

Pick a menu item or enfer an ANSYS Command (PREPT) mat=1 [type=1 oal=1 coys=0 secn=1
—-— m x =

Solution>

>Solve>Current LS: analiza el modelo generado en el preprocesador

A ote

&) Solutionis done!

Close

]

0 Preferences
@ Preprocessor I STATUS Command
& Solution
B Analysis Type
B Define Loads QLUTIOK SRTIONS
© Load Step Opts
B SE Management {
B Results Tracking!
& Solve

]
EIFrom LS Files
3 Partial Solu Sl
B Manual Rezoning 8-l
& Multi-field Set Up -
= ADAMS Connecti/|
© Diagnostics
& Unabridged Meny
& General Postproc
@ TimeHist Postpro
& Topological Opt
& ROM Tool
& DesignXplorer
@ Design Opt
& Prob Design
@ Radiation Opt
H Session Editor
H Finish

0 T
T s
FOE THE LAST GESTEP

y.‘psu;m@manw@

ilole

-

Pick a menuitem or enter an ANSYS Command (SOLUTION) mat=1 type=1 real=1 [esys=0 secn=1
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General Postproc>

>PlotResults>DeformedShape: dibujar la deformada

s WorkPlane Pagan Macro

File Select List Plot F

0w @ o & & v &
ANSYS Toolbar

BIF I

\VE_DB| RESUM_DB| QuIT| POWRGRPH

ANSYS Main Menu ®

© General Postproc
£ Data & File Opts
B Results Summary

© Plot Results
=

@ Contour Plot
@ Vector Plot £
@ Plot Path ltem ef » undef edge
® Concrete Plot
ThinFil
" List Results
1 Query Results
[ Options for Outp
£ Results Viewer
& Write PGR File
B Nodal Calcs
1 Element Table
1 Path Operations.
@ Surface Operations
i Load C
® Check Elem Shape
& Write Results
18 ROM Operations
1 Submodeling
@ Fatigue
® Safety Factor
1 Defineibtodify
B Nonlinear Diagnostics
£ Reset
© Manual Rezening
@ TimeHist Postpro.
® Topological Opt
@ ROM Tool
@ DesignXplorer
1 Design Opt
1 Prob Design
@ Radiation Opt
2 Session Editor
h

secn=1

mat=1 type=1 eal=1

>PlotResults>ContourPlot>Nodal Solution>Stress>von Mises Stress: dibujar las tensiones de

von Mises

10 MepuCiris Help

File Select List Plot F s WorkPlane F

0| &)o@ & v =5

AN
SAVE_DB| RESUM_DB| QUIT| POWRGRPH|

BIEIE

Toolbar

Cantour Nodai Saktion Diata

ANSYS Main Menu Ker to be contoured

B Preferences C —
@ Preprocessor ' x i Fries
@ Solution o

@ Stre

& General Postproc
£ Data & File Opts S
£ Results Summary @ X-Comp:
© Read Resuits
@ Fallure Criteria
© Plot Results

B Deformed Shape
Contour Plot

B Line
@ Vector Plot
® Plot Path ltem
Concrete Plot
ThinFilm

@ List Results

@ Query Results
£ Options for Outp
£ Results Viewer
£ Write PGR File

© Nodal Calcs Scale Factor
 Element Table

@ Path Operations
Surface Operations

i Load Case

B Check Elem Shape

@ Write Results

© ROM Operations

© Submodeling

® Fatigue

i Safety Factor

& Define/Modity

[ Nonlinear Diagnostics
£ Reset

© Manual Rezoning

® TimeHist Postpro

@ Topological Opt

@ ROM Tool

@ DesignXplorer

@ Design Opt

© Prob Design

ation Opt

shape key

Undisplaced shape key

A

tional Oplions

£ Session Editor
[ Finish ,
Pick a menu ifem or enter an ANSYS Command (F mat=1 [type=1 eal=1 secn=1
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>Plot>Lines: mostrar lineas en la pantalla

File Select List Plot s WorkPlane Pagan

0| | @@ & Re

Taolbar

| &l b @

DB| RESL

ANSYS Main Ment
[ Preferences

@ Preprocessor
m Solution

B

LINE
LINE NUM
E Data & File
 Results Sum
i Read Result
® Failure Crite:
© Plot Results|  Aray Paramete
& Deformed

Contour F Resuts .
B Nodal § N
B Elemen  Components

[ Line Elerrrees
® Vector Plot
® Plot Path ltem

@ List Results
2 Query Results
£ Options for Outp
2 Results Viewer
& Write PGR File
© Nodal Calcs
1 Element Table
i Path Operations
1 Surface Operations
 Load Case
B Check Elem Shape
£ Write Results
1 ROM Operations
© Submodeling
 Fatigus
 Safety Factor
i DefineiModify
£ Nonlinear Diagnostics
& Reset
 Manual Rezoning
® TimeHist Postpro
@ Topological Opt
@ ROM Tool
@ DesignXplorer
 Design Opt
@ Prob Design
© Radiation Opt
£ Session Editor
= Finish ,

mat=1 type=1 eal=1

Pick a menu (tem or ente 5 Command (F

Preprocessor>
>Meshing>ModifyMesh> Refine at>Keypoints: refinar la malla en el keypoint 3 con un nivel de

refinado de 2

File Select List Plol PiotCirls WorkPlane Pagan Macio

0| @@ & & v & JlE @

ANSYS Toobar
|

DB| RESUM_DB| QUIT| POWRGRPH|

ANSYS Main Menu

£ Preferences
@ Preprocessor

m Element Type
Constants
© Material Props
® Sections
# Modeling
2 Meshing
@ Mesh Attributes
e T

ELEMENT

® Size Cnirls
Mesher Opts
Concatenate
@ Mesh
Modify Mesh
@ Refine At

7 Nodes
7 Elements

i Lines

# Checking Ctris
& Numbering Ctris
1 Archive Model
® Coupling | Ceqn
© FLOTRAN Set Up
B Multi-field Set Up
© Loads
@ Physics
@ Path Operations
 Solution
@ General Postproc
o TimeHist Postpro
 Topological Opt
@ ROM Tool
© DesignXplorer
1 Design Opt
@ Prob Design
@ Radiation Opt
£ Session Editor
= Finish

mat=1 type=1 eal=1

Pick a men item or ents
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Solution>

>Solve>Current LS: analiza el modelo generado en el preprocesador

Help

Preferences N ot
il Preprocessor

© Solution

0 Analysis Type

0 Define Loads

19 Load Step Opts
1 SE Management (
B Results Tracking|
o Solve

& From LS File

& Partiol Solu
® Manual Rezoning
@ Multi-field Set Up
8 ADAMS Connectl |
1 Diagnostics
£ Unabridged Meny

@ General Postproc

® TimeHist Postpro
@ Topological Opt
@ ROM Tool

@ DesignXplorer

@ Design Opt

@ Prob Design

mat=1 [type=1 real=1 csys=0 secn=1

Pick a menu item or enter an ANSYS Command (SOLUTION)

General Postproc>

>PlotResults>ContourPlot>Nodal Solution>Stress>von Mises Stress: dibujar las tensiones de
von Mises

Eile Select List Plot PloCirls WorkPlane Papameters Macro MeguCiris Help

AR

0| @ @@ @ e vl E
ANSYS
SAVE_DB| RESUM_DB| QUIT| POWRGRPH!

== 4

olbar

ANSYS
[ Preferenc
@ Preprocessor
w Solution
© General Postproc
£ Data & File Opts
£ Results Summary

W Vector Plot
ot Path ltem

w Concrete Plot

@ ThinFiim
@ List Results
© Query Results
£ Options for Outp
£ Results Viewer
B Write PGR File
w Nodal Cales
@ Element Table
® Path Operations
w Surface Operations
@ Load Case
1 Check Elem Shape
£ Write Results
@ ROM Operations
® Submodeling
w Fatigue
@ Safety Factor
© DefineiModity
£ Nonlinear Diagnostics
£ Reset
 Manual Rezoning

Delormed shape only

Auto

alculated

1 Design Opt
w Prob Design
) Rad!

coys=0 secn=1

Pick a menu item o enter an ANSYS Command (POST1) mat=1 [type=1 eal=1
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>Path Operations>Define Path > By Location: crear un path entre los puntos (12,0,0) y (36,0,0)

Plot PlotCirs  WorkPla

SRR |
ANSY '

Pagameters Macro M

Sis Help

S E N
SAVE_DB| RESUM_DB| QUIT| POWRGRPH

ANSYS

£ Preferences

@ Preprocessor

@ Solution

1 General Postproc
B Data & File Opts
£ Results Summary
 Read Results
@ Failure Criteria

@ Plot Resuits

Main Menu

(AVG)

.279457
@ List Results & 2611°F
@ Query Results Y 557
2 Options for Outp

£ Results Viewer

[ Write PGR File

® Nodal Calcs

® Element Table

@ Path Operation:
Define Path

A By Nodes

]

@ Path Status
[ Defined Paths
& Current Path
8 Modify Path

[ Path Optior
© Delete Path
£ Plot Paths
& Recall Path
& Map onto Path
@ Plot Path Item

2 Exponentiate
B Differentiate
1 integrate

B Cosine

2 Sine

M ArcCosine

8 ArcSine

£ Natural Log
 Cross Product
8 Dot Product
£ Unit Vector

@ Archive Path

Pick a men ifem or enfer an ANSYS Command (P

mat=1 [type=1 a1

>Path Operations> Plot Paths: dibujar el path recién creado

File Select List Plat Plot orkPlane Pagameters Macro MepuCirls Help

D) | @@ @ & v E = & )

ANSYS Toolbar ®
SAVE_DB| RESUM_DB| QUIT| POWRGRPH!

ANSYS Main Menu

[ Preferences
1 Preprocessor SOLUTION
m Solution
1 General Postproc
[ Data & File Opts
£ Results Sum
w Read Results
@ Failure Criteria
1 Plot Results
 List Results
® Query Res:
B Options for Outp
£ Results Viewer
[ Write PGR File
® Nodal Calcs
w Element Table
& Path Operations
& Define Path

=

Local
@ Path Status
[ Defined Paths
B Current Path
i

ath Option
® Dolote Path
]

& Recall Path

ross Product

=

& Dot Produ
& Unit Vector
® Archive Path

Pick & me

1 type=1 eal=1
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>PathOperations>Mapontopath> Stress > von Mises SEQV: definir la variable cuyo valor a lo
largo del path queremos obtener

Eile Select List Plot Plok

WorkPlane Pagamelers Macio MepuCils Help
D) | @@ @ & v &5 A E @
ANSYS Toolbar

SAVE_DB| RESUM_DB| QUIT| POWRGRPH|

ANSYS Main Menu

2 Preferences

@ Preprocessor

1 Solution

11 General Postproc
[ Data & File
B Results Sui
1 Read Resul
10 Failure Criteria
1 Plot Results
1 List Results
1 Query Results
m Options for Outp
2 Results Viewer
1 Write PGR File
1 Nodal Calcs
5 Element Table
) Path Operations.

 Define Path

[ Path Option
® Dolete Path

& Plot Paths

& Recall Path
1

 Plot Path ftem
B Linearized Strs
B List Linearized
2 Add

& Wultiply

& Divide

B ArcCosine
& ArcSine

® Archive Path

Pick a mer

1 of enfer an ANSYS Command (POST1) mat=1 type=1 eal=1

>PathOperations>Mapontopath> Stress >Y-direction SY: definir la variable cuyo valor a

lo
largo del path queremos obtener

Eile Select List Plot PlotCiris WorkPlane

0| @@ & & v & JlE @
ANSYS Toolbar

Pajameters Macio MepuClris  Help

SAVE_DB| RESUM_DB| QuIt| POWR

ANSYS Main Menu
& Preferences
@ Preprocessor
@ Solution
© General Postproc
[ Data & File Opts
£ Results Summary
© Read Results
@ Failure Criteria
o Plot Results
i List Results
© Query Results
& Options for Outp
£ Results Viewer
& Write PGR File
i Nodal Calcs
© Element Table
© Path Operations
 Define Path
@ Delete Path
B Plot Paths
& Recall Path

2
@ Plot Path Item

8 Integrate

& Cosine

=
B Dot Product

& Unit Vector

@ Archive Path

B Clear Path ltems
i Surface Operations
© Load Case
® Check Elem Shape

Pick a menu item or enter an ANSYS Command (POST1)

mat=1 type=1 eal=1 csys=0 secn=1
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>Path Operations> Plot Path item > On Graph > SEQV y SY: dibujar en un gréfico las variables
SEQVy SY

File Select List Plot PloCis WorkPlane Pagameers

0| @@ & & 7| &l
ANS'

Macro MequCiris Help

- & "

'S Toobar

SAVE_DB| RESUM_DB| QuIT| POWRGRPH

ANSYS Main Menu
£ Preferences
G Preprocessor
@ Solution
@ General Postproc STEE
£ Data & File Opts JB
£ Results Summary TIME
9 Read Results \TH
1@ Failure Criteria g
i Plot Results
1 List Results
© Query Results
® Options for Outp
£ Results Viewer
@ Write PGR File
12 Nodal Calcs
i Element Table
@ Path Operations
@ Define Path
@ Delete Path
£ Plot Paths
& Recall Path
£ Map onto Path

i
]
-]
]
]

Path F
8 Linearized
B List Linearized
m Add

2 Multiply

B Divide

B ArcCosine
 Arcsine
£ Natural Log
£ Cross Product
Dot Product
£ Unit Vector
@ Archive Path
B Clear Path Items
© Surface Operations
@ Load Case
@ Check Elem Shape b

Pick a men ifem or er

) mat=1 [type=1 reai=1 csys=0 secn=1
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4. RESOLUCION EN APDL

[ Kok Kok ook ok Kok ok ok A Tcic gtpyCturg % % %k ok kkok x

/COM,

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

/COM, Structural

[ 3% 3k ke ok ok ke ok ok sk ok ok sk ok sk sk ok ok sk ok ok ok ok ok ok o oK ok 3k oK ok sk oK ok sk ok ok sk ok ok ok ok ok ok

[ % % %ok Kok ok ok ok k ko k DREPROCESADQR® * * % %% % ok ok o e o

[ 3% sk ke ok ok ke ok ok sk ok ok sk ok ok sk ok ok sk ok ok ok ok ok ok o oK ok 3k oK ok sk oK ok sk ok ok sk ok ok ok ok ok ok

/PREP7
ET,1,PLANE42
KEYOPT,1,1,0
KEYOPT,1,2,0
KEYOPT,1,3,3
KEYOPT,1,5,0
KEYOPT,1,6,0

!**************realconstant***************

R,1,5,
!**************material***************
MPTEMP,,,,,,,,

MPTEMP,1,0

MPDATA,EX,1,,210000
MPDATA,PRXY,1,,0.3
!**************geometria***************
K,1,0,0,0,

K,2,6,0,0,

CIRCLE,1,12

CIRCLE,2,30

LSTR, 5 9

k,11,-6,0,0

k,12,6,48,0

k,13,-6,48,0

LSTR, 8, 12

LSTR, 12, 13

LSTR, 13, 11

LFILLT,5,10,15.8

LCOMB, 1,2

LPTN,1,12

LFILLT,16,2,48, ,

LDELE,6

LDELE,14

LDELE,15

ALALL
!**************ma“ado***************
AESIZE,ALL,3,

AMESH,ALL

!**************Condiciones de |igadura***************

DL,11, ,ALL,

OCW

22



‘eman ta zabel zazy

>

Universidad  Euskal Herriko
del Pais Vasco  Unibertsitatea

[ o Kok Kok ok ok ok KoK R £ g g % KR KRR Kk ok ok K

FK,6,FY,-5000
FINISH

[ 3% 3k ke ok ok ke ok ok sk ok ok sk ok ok sk ok ok sk ok ok ok ok ok ok o oK ok o oK ok sk oK ok sk ok ok sk ok ok ok ok ok ok
[ %ok Kok ook ok ok ok ok ok ok ¥ DR O CESADQR ™ ¥ %% %k ok ok ok ok ok %

[ 3% sk ke ok ok ke ok ok sk ok ok sk ok sk sk ok ok sk ok ok ok ok ok ok o oK ok o oK ok sk oK ok sk ok ok sk ok ok ok ok ok ok

/SOL
/STATUS,SOLU
SOLVE

FINISH

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

!**************POSPROCESADOR***************

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

/POST1
!**************dnnﬂardefo”ﬂada**************
PLDISP,1

[rxkxrkxr*k*dibujar tension de vonMises™® ** * ¥k *xx
PLNSOL, S,EQV, 0,1.0

I***refinar la malla en la zona de tensidn maxima***
FINISH

/PREP7

KREFINE,3,,,2,1,1,1

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

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

/SOL
/STATUS,SOLU
SOLVE

FINISH

| % 3k 3k %k 5k ok ok 5k ok ok %k ok ok %k ok 3k ok 5k ok ok 5k 5k ok 3k 5k ok >k ok ok ok 5k ok Kk k %k %k %k k k Kk kok ok

!**************POSPROCESADOR***************
!*******************************************
/POST1

PrEx®xAIEXEXdibujar tensidn de vonMises™ * * # & x*xx
PLNSOL, S,EQV, 0,1.0

[rEx®xExAEX definirpath en la seccidn critica™ ¥ **** ¥k *

PATH,seccrit,2,30,20,
PPATH,1,0,12,0,0,0,
PPATH,2,0,36,0,0,0,

[r#kxskxx*k*definir variables a plotear en el path®*##*x*xx

PDEF, ,S,EQV,AVG
PDEF, ,S,Y,AVG

[rakxxkxr*k*dibujar variables del path en un grafico®**#*****x*

PLPATH,SEQV,SY

NOTA: Todas las imdgenes de este documento son propias

OCW
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