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PRACTICA 2: Cuadro de bicicleta

1. ENUNCIADO

Se pide analizar un cuadro de bicicleta, formado por tubos de seccidon circular fabricados de
aluminio, bajo el peso del ciclista repartido entre el sillin (60 kg) y los pedales (20 kg). Los tubos
tienen un didametro exterior 25 mm y un espesor de 2 mm. Las dimensiones del cuadro se
muestran en la figura. Las propiedades del aluminio son: médulo de Young E = 70 GPa; mdédulo
de Poisson v = 0.33.
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2. DESCRIPCION

En esta practica se profundiza en el manejo de Ansys Classic con un ejemplo similar al de la
viga empotrada de la practica 1.

Sélo se modela el cuadro, mallado con elementos viga. Las cargas puntuales se introducen en
los puntos 3 y 4 indicados en la figura. En cuanto a las condiciones de contorno, por un lado se
define un apoyo simple en el punto 1; por otro lado, en los puntos 5 y 6 se restringen los
desplazamientos en direccién vertical y perpendicular al plano del cuadro. De esta forma se
evita el movimiento de sélido rigido, a la vez que se permite que los puntos 5 y 6 se deformen
en direccidon horizontal. Como resultados se visualizan la deformada, los diagramas de
momentos y las tensiones de Von Mises.
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3. RESOLUCION PASO A PASO

Preferences:

Fille Select List Plot PlotCtls WorkPlane Pamameters Macro MenuCtils Help |

D|=luo| sz e B -

ANSYS Toolbar

sAVE,DE\ RESUMJ]B‘ QUN‘ PGWRGRPH‘

ANSYS Main Menu 3 N\ Preferenc: 7 @
4| (Kevwi/PMETH] Preferences for GUI Filtering
El Preprocessor Individual discipline(s) o show in the GUI
Element Type P
Real Constants  Bitructural B8la
Material Props I Thermal @[]
Bl Sections
Section Library [~ ANSYS Fluid | %
B Beam
[} Common Sections [/ FLOTRAN CFD =]
Custom Sections Electromagnetic: &
Taper Sections r———
B Plot Section egnetic-Noda &
[ Sect Control [~ Magnetic-Edge
B NL Generalized [i=1)
Shell [~ High Frequency =
Pretension e <Y
< ectric
Joints a
Reinforcing Note: I no individual disciplines are selected they will all show.
Pi ]
e Discipline options &l
B List Sections & h-Method @
B Delete Section
Modeling " p-Method Struct. G
Meshing ( p-Method Electr., =
Checking Ctrls P
Numbering Ctrls @b
Archive Model .
Coupling / Ceqn G ®
Multi-field Set Up =
Loads -
Physics =
Path Operations
Solution
General Postoroc B -
[Pick 2 menu item or enter an ANSYS Command (PREP7) mat=1 type-1 real=1 cays=0 secn=1

Preprocessor >

> Element type > Add/Edit/Delete > Add: afiadir elemento tipo pipel6

File Select List Plot PlotCtls WorkPlane Parameters Macro MenuCtils Help |
| ] | ] 8] ] 7| | &l 7l
i

ANSYS-T

A\ Element Types

Defined Element Types:

CYEIEDEHEEEEEEEEE

Design Opt
Prob Design
Radiation Opt
Run-Time Stats
[ Session Editor
[ Finish

Options...

N\ Library of Element Type:

Only structural element types are shown

Element type reference number

0K

Apply Cancel

Library of Element Types Structural Mass | [3D finite strain -
Link 2| 2node 28 =
Beam Zl| 3node 289
elbow 290
Solid Z
Shell

Help

| Pick a menu item or enter an ANSYS Command (PREP7) mat=1

[type1 real=1 csys=0

seen=1
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> Real Constants > Add/Edit/Delete > Add:

elemento tubo (didmetro exterior 25 mm, espesor 2 mm)

OCW

introducir las propiedades de la seccidon del

File Select List Plot PlotCtls WorkPlane Parameters

Macro

MenuCtrls  Help

| = w5 2] | 2| B

ANSYSTaalk.

L
i
B

EARE&ICGnstanls BS [

m— Defined Real Constant Sets

:[A Real Constant Set Number 1, for PIPEL6

Add.. Edit... Delete
Close Help

ROM Tool
Design Opt
Prob Design
Radiation Opt
Run-Time Stats
[ Session Editor
[ Finish

Element Type Refersnce No. 1
Real Constant Set No.

Outside diameter oD
Wall thickness TKWALL
Stress intensity fact at I SIFT
Stress intensity fact atJ SIF)
Flexibility factor  FLEX
Internal fluid density DENSFL
Ext insulation density DENSIN
Insulation thickness  TKIN
Corrosion thk allowance TKCORR
Insulation surface area AREAIN
Pipe wall mass MWALL
Avial pipe stiffness  STIFF

Rotordynamic spin~ SPIN

Cancel

&

LT g

bbb

L
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[Pick 2 menu item or enter an ANSYS Command (PREP7)

[mat=1 [type-1 [real=1 [esy==0

[seen=1

> Material Props > Material Models > Structural > Linear > Elastic > Isotropic: definir material
(E=70000 N/mm?, v=0.33)

File Select List Plot PlotCtls WorkPlane Pajameters

Macro

MenuCtrls  Help

PEEEERE]=

ANSYS Toolbar

SA EiDE‘ RESUM_DB

;U[T‘ PO RJRPH‘

ANSYS Main Menu

Preferences
B Preprocessor
Element Type
Real Constants
Bl Material Props
Material Library
[ Temperature Units
B Electromag Units

Convert ALPx

Change Mat Num

Failure Criteria

B Write to File

[ Read from File
Sections

Checking Ctrls
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
Radiation Opt
Run-Time Stats

Material

Material Models Defined

@

Edit

Favorite  Help

Material Models Available

mber 1} J Favorites

A\ Linear Isotropic Properties for Material Number 1

m
Temperatures
EX

PRXY

Add Temperature | Delete Temperature

oK ‘ Cancel |

Linear Isotropic Material Properties for Material Number 1

Graph

Help |

=]
=]
=

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

mat-1 type-1 real=1 crys=0

secn=1
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> Modeling > Create > Keypoints > In active CS: introducir keypoints por coordenadas
((0,325,0), (0,400,0), ((500,400,0), (500,0,0), ((825,0,50), (825,0,-50),)

File Select List Plot PlotCtrls WorkPlane Parameters Macro  MenuCtrls  Help

D|=la sl ez 7 H

ANSVS Toolbar

= =] 3l

SAVE_DB| RESUM_DB| QuIT| POWRGRPH|

ANSYS Main Menu

®|

[ Preferences
B Preprocessor
Element Type
Real Constants
Material Props
Sections
Bl Modeling
O Create
B Keypoints
JA On Working Plane
=]

A On Line

A On Line w/Ratio
1 0n Node

1 KP between KPs
A Fill between KPs
KP at center
lard T on line
ard PT on area

Nodes
Elements
B Contact Pair

Maove / Modify
Copy

Reflect
Check Geom
Delete

[K] Create Keypoints in Active Coordinate System

NPT Keypoint number

XY.Z Location in active CS \o \ |325

Apply ‘ ] |

riElslsie) |

plelols s plikllRkRBRERes
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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 > lines > straight line: crear linea seleccionando keypoints

File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtrls Help

Dlslas|elz 7 H

ANSVS Toolbar

= =] 3l

©

SAVE_DB| RESUM_DB\M POWRGRPH|

ANSYS Main Menu

®|

Preferences
Bl Preprocessor
Element Type
Real Constants
Material Props
Sections
Bl Modeling
Bl Create
Keypoints
B Lines
B Lines

A
A In Active Coord
A Overlaid on Area
A Tangent to Line
A Tanto 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

B8 Contact Pair

Piping Models

Gircuit

B Racetrack Coil

Transducers
Operate

-

B S
TYPE NUM Create Straight Line

@ pick " Unpick

C

Count

Maximm =
Minimum =

KeyP No.

( List of Items

 Min, Max, Inc

oK 2pply

Reset Cancel

Help

oo |s

eblels:lzblklpbRabkplels

[ LSTR] Pick or enter end keypoints of line

mat-1 type-1 real=1 crys=0 secn=1
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(material 1, elemento tipo pipel6, real constant 1)

OCW

> Meshing > Mesh attributes > All lines: especificar las caracteristicas de la malla de la linea

File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtils Help

D|=lee| s s ¢ E

ANSYS Toolbar

2]

sAVE,DE\ RESUMjE‘% PGWRGRPH‘

ANSYS Main Menu @|

[ Preferences
B Preprocessor
Element Type
Real Constants
Material Props
Sections
Modeling
El Meshing
E Mesh Attributes
5 Default Attribs
B All Keypoints
A Picked KPs

LINES

TYPE NUM

=]
2 Picked Lines
B All Areas
A Picked Areas
[ All Volumes
A Picked Volumes
& Volume Brick Orient
MeshTool
Size Cntrls
B Mesher Opts
Concatenate ™
Mesh
Modify Mesh
Check Mesh
Clear
Checking Ctrls
Numbering Ctris
Archive Model
Coupling / Ceqn
FLOTRAN Set Up
Multi-field Set Up 2

e v S S~

[LATT] Assign Attributes to All Selected Lines

MAT  Material number

REAL Real constant set number

TVPE Element type number

1 PIPE16 v

SECT Element section

Pick Orientation Keypaint(s)

None defined ~

[ Ne

OK

Cancel

Help |

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

[csy==0 [Secn=1 |

> Meshing > Size controls > ManualSize > Lines > All Lines: especificar tamafio de los

elementos de la malla (elementos de longitud 20)

File Select List Plot PlotCtrl WorkPlane Parameters Macro MenuCtrls Help

D|=us|sl s E

ANSYS Toolbar

EIERE]

@]

sAve_DB| RESUMJB‘M POWRGRPH|

ANSVS Main Menu ®|

[ Preferences

B Preprocessor
Element Type
Real Constants
Material Props

©LINES

TYPE NUM

Sections
Modeling [LESIZE] Element sizes on all selected lines
Bl Meshing SIZE  Element edge length _
Mesh Attributes
E MeshTool KDV Ne. of element divisions l:l
Size Cntrl
e z;m;:;lg (NDIV is used only if SIZE is blank or zero)
B ManualSize KYNDIV SIZE,NDIV can be changed @ Yes
Global
Areas SPACE Spacing ratio ]
B Lines

Show mere options

=]

A Picked Lines
A Copy Divs
A Flip Bias

A i Size

= oK Cancel

Concentrat KPs
Mesher Opts
Concatenate
Mesh
Modify Mesh
Check Mesh
Clear
Checking Ctris
Numbering Ctrls
Archive Model g

[~ Mo

Help

=K
/2
0| o]
b
)

S

shlelllsblkpklkRal

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

csys=0 secn=1
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> Meshing > Mesh > Lines: mallar todas las lineas

Fille Select List Plot PlotCtls WorkPlane Pamameters Macro MenuCtils Help

D|=luo| sz e

ANSYS Toolbar

EIEEE]

sAVE,DE\ RESUMjB‘% PGWRGRPH‘

ANSYS Main Menu

[ Preferences
B Preprocessor
Element Type
Real Constants
Material Props
Sections
Modeling
Bl Meshing
Mesh Attributes
B MeshTool
Size Cntrls
Mesher Opts
Concatenate
Bl Mesh
A Keypoints
A

Areas
Volumes
Volume Sweep
® Tet Mesh From
Interface Mesh
Modify Mesh
Check Mesh
Clear
Checking Ctrls
Numbering Ctrls
Archive Model
Coupling / Ceqn
FLOTRAN Set Up
Multi-field Set Up
Loads
Physics
Path Operations

®

=l

LINES

@ pick " Unpick

% single " Box

" Polygon  cirele
" Loop

Count
Mastimum

Minimum

Line No.

% List of Items

 Min, Max, Inc

211

o] e
Reset Cancel
Dick A1l Help

lelplellsltlololslolelelalala

[TLMESHI Pick or enter lines to be meshed

[mat=1 [type-1 [real=1 [esy==0 [seen=1 |

> Loads > Define Loads > Apply > Structural > Displacement > On Keypoints: introducir
condiciones de ligadura en el keypoint seleccionado (UX, UY, UZ restringidos a 0 en el keypoint
1; UY, UZ restringidos a 0 en los keypoint 5, 6)

File Select List Plot PlotCtls WorkPlane Pamameters Macro MenuCtrls Help

D|=lus|sls e e

ANSYS Toolbar

EIEEE]

save_DB| Resum_DE| quiT| PowRGRPH|

ANSYS Main Menu

®

eferences
eprocessor
Element Type
Real Constants
Material Props
Sections
Modeling
Meshing
Checking Ctris
Numbering Ctrls
Archive Model
Coupling  Ceqn
FLOTRAN Set Up
Multi-field Set Up
Loads
Analysis Type
[ Fast Sol'n Optn
B Define Loads
Settings
B Apply
B Structural
B Displacement
A On Lines
2 On Areas
A
R On Nodes
R On Node Components
Symmetry B.C.
Antisymm B.C.
Force/Moment
Pressure
Temperature
M Tnertia

e I

ELEMENTS

[DK] Apply Displacements (U,ROT) on Keypeints
Lab2 DOFsto be constrained All DOF

ROTX

Applyss [Conmarvale <]

¥ Constant value then:

VALUE Displacement value D

KEXPND Expand disp to nodes? I~ No

Cancel | Help |

slelols2lolelslolkl2lala
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[ Picka menu item or enter an ANSYS Command (PREP7) mat=1 [type1 real=1 csys=0 seen=1
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> Loads > Define Loads > Apply > Structural > Force/Moment > On Keypoints: introducir una
fuerza o momento en el keypoint seleccionado (fuerza Fy=-600 en el keypoint 3 y fuerza Fy=-

200 en el keypoint 4)

File Select List Plot PlotCtrls WorkPlane Parameters Macro  MenuCtrls  Help

Dl=las|el s 7 H

ANSYS Toolbar

= =] 3l

save_pB| Resum_ps| qurT|

POWRGRPH|

ANSYS Main Menu

®|

eferences
‘eprocessor
Element Type
Real Constants
Material Props
Sections
Modeling
Meshing
Checking Ctrls
Numbering Ctrls
Archive Model
Coupling / Ceqn
FLOTRAN Set Up
Multi-field Set Up
Loads
Analysis Type
[ Fast Sol'n Optn
B Define Loads

Settings

B Apply

B Structural
Displacement
B Force/Moment

A
2 On Nodes

A On Node Components
[ From Reactions
B From Mag Analy

Pressure
Temperature
Inertia

Pretnsn Sectn
P Gen Plana Strain

K|

=

v

" ELEMENTS

[FK] Apply Force/Moment on Keypoints

Lab  Direction of force/mom

Apply as

¥ Constant value then:

VALUE Force/moment value

Constant value -

Concel |

plelollillkllkkrp)

)

[Pick @ menu item or enter an ANSYS Command (PREP7) mat=1

type=1

real=1

cays=0 secn=1

Solution >

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

A\ Note X |
d| =] =
@ Solution is done! E ol
| -1
. 4 | =
Close !
1| @
S - ELEMENTS
Preprocessor | | @l e
B Solution A ssTaTude
Analysis Type = J@ 2
Define Loads File a ’E
Load Step Opts J
Bl SE Management (CMS) SOLUTION OPTIONS @W
E3 Results Tracking PROBLEN DIHENSIONALITY. . . . . .0 oo v ]
B Solve DEGREES OF FREEDOH. . 0TV RiT?
= (STERDY-STRTE)

From LS Files
B Partial Solu

Manual Rezoning
Multi-field Set Up
ADAMS Connection
Diagnostics
Unabridged Menu

General Postproc

TimeHist Postpro

Topological Opt

ROM Tool

Design Opt

Prob Design

Radiation Opt

Run-Time Stats

[ Session Editor

LOAD STEP HUHBER.
TIHE AT EHD OF

STEP CHAHGE BOUNI
PRINT OUTPUT COK
OATRBASE OUTPUT

F THE
HUHBER OF SUBSTEPS. . . . .

EOWATRIR DD DD IR
LOARD STEP OPTIOHS

1
LOAD' STEP, J.IJQIJIJ

OARY CONDITII
TROLS . . .

CONTROLS. & ..ol

HO
HO PRINTONT
ALL DATR HRITTEN
FOR THE LRST GUBSTEP

plelollklklbkpRRa

B Finish

4 »

K1} I —
| Pick a menu item or enter an ANSYS Command (SOLUTION) mat=1 [type=1 real=1 csys=0 secn=1
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General Postproc >

> Plot Results > Deformed Shape: dibujar la deformada

Fille Select List Plot PlotCtls WorkPlane Pamameters Macro MenuCtils Help

PECECEEL] SR

ANSYS Toolbar

sAVE,DE\ RESUMJ]B‘ QUN‘ PGWRGRPH‘

ANSYS Main Menu @)

Preferences
Preprocessor
Solution
B General Postproc
[ Data & File Opts
[ Results Summary
Read Results
Failure Criteria
E Plot Results
Contour Plot
Vector Plot
Plot Path [tem
Concrete Plot
ThinFilm
List Results
Query Results
E Options for Outp
[ Results Viewer
E Write PGR File
Nodal Cales
Element Table
Path Operations .
Surface Operations
Load Case
Check Elem Shape
B Write Results
ROM Operations
Submodeling
Fatigue
Safety Factor
Define/Modify
= Nanlinaar Dizannctire j

plelokliklklbkpRRa

)

[ Pick 2 menu item or enter an ANSYS Command (POSTL) [mat=1 [type-1 [real=1 [esy==0 [seen=1 |

> Element Table > Define Table > Add: Definir tabla de resultados (SMISC6 y SMISC12,

momentos en el eje Z para el elemento pipel6 en los nodos iy j de cada elemento)

File Select List Plot PlotCtls WorkPlane Parameters Macro MenuCtis Help

o] | ] 2 22| 2| ] | = =l 2

ANSYSLaalk.

A\ Element Table Data

pr— Currently Defined Data and Status:

——| Label Ttem  Comp Time Stamp  Status

B Pr

Pr

Sq -

= J\ Define Additiona| Element Table Ttems

[AVPRIN] Eff NU for EQV strain
[ETABLE] Define Additional Element Table Items

Lab  Userlabel foritem I:|

Iter,Comp Results data item Strain-thermal -
Strain-plastic

Strain-creep
Strain-other
Contact =

Optimization
| [smisc, 6

OEEEEEE B B ®EE

(For "By sequence num’, enter sequence
no. in Selection box. See Table da-3

in Elements Manual for seq. numbers.)

oK Apply Cancel

Help

Y Fma
E Find Minimum
Exponentiate
Cross Product
Dot Product
[ Erase Table

Path Operations

Surface Operations

Load Case

M Chark Flam Shans j

[ Picka menu item or enter an ANSYS Command (POSTL) mat=1 type-1 real=1 csys=0 secn=1
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> Plot Results > Contour Plot > Line Elem Res: dibujar tabla de resultados (SMISC6 y SMISC12,
momentos en el eje Z para el elemento pipel6 en los nodos iy j de cada elemento)

File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtils Help

bjslee| s s 2 H | =] 5|

ANSYS Toolbar

SAVE_DB| RESUM_DB| QUIT| POWRGRPH

Ij\ Plot Line-Element Results {_J
] [PLLS] Plot Line-El Result

Labl Elem table item at node I [smiss
LabJ Elem table item at node ) [smis2 -
Fact Optional scale factor

KUND Ttems to be plotted on

ANSYS Main Menu @

[ Preferences
Preprocessor
Solution
B General Postproc
£ Data & File Opts
Results Summary
Read Results
Failure Criteria
Bl Plot Results
B Deformed Shape
B Contour Plot
[ Nodal Solu
[5 Element Solu
[5 Elem Table
=]

& Undeformed shape

sy

€ Deformed shape

Help ‘

Vector Plot
Plot Path [tem
Concrete Plot
ThinFilm
List Results
Query Results
E Options for Outp
B Results Viewer
B Write PGR File
Nodal Cales
Element Table
Path Operations
Surface Operations
Load Case
Check Elem Shape
B3 Write Results
ROM Operations
A Suhmadalina

| Pick a menu item or enter an ANSYS Command (POST1) [ mat-1 [type1 [ real=1 [ esys=0 [seen=1 |

> Element Table > Define Table > Add: Definir tabla de resultados (SEQV, tension equivalente
de Von Mises)

File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtrls  Help

st KT S |

ANSVS Taalk
I\ Element Table Data = [

Currently Defined Data and Status:

Label Irem Comp Time Stamp Status

J\ Define Additional Element Table Items

[AVPRIN] Eff NU for EQV strain |:|

[ETABLE] Define Additional Element Table ltems

Lab User label for item

oo ez e = e

Itemn,Comp Results data item DOF solution » | |Intensity SINT -
Strain-total = || |PlasEqvStrs SEPL
Strain-mech+thrm StressRatio SRAT
Nodal force data HydrostPres HPRE .
Energy
Error estimation -

Add (For "By sequence num’, enter sequence
no. in Selection box. See Table 4203

in Elements Manual for seq, numbers.)

oK Apply Cancel Help

= waR
Find Minimum
E Exponentiate
B Cross Product
B Dot Product
[E Erase Table
Path Operations
Surface Operations
Load Case
1 Charls Flam Shane =

Kl ol

| Pick a menu item or enter an ANSYS Command (POST1) mat=1 [type=1 real=1 csys=0 secn=1

]
=]
3
]
&l
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OCW

> Plot Results > Contour Plot > Elem Table: dibujar tabla de resultados (SEQV, tensidn

equivalente de Von Mises)

File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtils Help

o|=lee| sz 7 &

ANSYS Toolbar

el F]

SAVE_DB| RESUM_DB| QUIT| POWRGRPH|

ANSYS Main Menu @

E Preferences ” ELEMENT
Preprocessor
Solution
Bl General Postproc
[ Data & File Opts
Results Summary
Read Results
Failure Criteria
E Plot Results
E Deformed Shape
El Contour Plot
= Nedal Solu
= Element Solu
=]

[ Line Elem Res
Vector Plot
Plot Path [tem
Concrete Plot
ThinFilm
List Results
Query Results
E Options for Outp
B Results Viewer
B Write PGR File
Nodal Cales
Element Table
Path Operations
Surface Operations
Load Case
Check Elem Shape
B3 Write Results
ROM Operations
A Suhmadalina j

SN )

[PLETAB] Centour Element Table Data
Itlab Hem to be plotted

ET -
No - do notavg -

Avglab Average at common nodes?

Jilsplp| |

Help ‘

Apply Cancel ‘

BlelolsslollrlloklBlaf|2 e

)

| Pick a menu item or enter an ANSYS Command (POST1) mat=1

[type=1

real=1

csys=0 seen=1

10
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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% 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 ok oK ok sk oK ok sk ok ok sk ok ok ok ok ok ok

[ % % %ok Kok k ok ok kK kk DREPROCESADQR® * * % % %ok ok o o

[ 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

/PREP7

|**************tip0 de e|ement0***************

ET,1,PIPE16

!**************real ConStant***************

R,1,252,,,,,
MPTEMP,,,,,,,,
MPTEMP,1,0
MPDATA,EX,1,,70000
MPDATA,PRXY,1,,0.33
K,1,0,325,0,
k,2,0,400,0
k,3,500,400,0
k,4,500,0,0
k,5,825,0,50
k,6,825,0,-50

|**************Iinea***************

LSTR, 1, 2
LSTR, 2, 3
LSTR, 3, 4
LSTR, 1, 4
LSTR, 4, 5
LSTR, 3, 6
LSTR, 3, 5
LSTR, 4, 6

!**************ma”ado***************

LATT,1,1,1,,,,
LESIZE,ALL,20,,,,1,,,1,
LMESH,ALL
Pokxskokkxckdokxokkk condiciones de ligadura™ ** %k ks ko kot xok
FLST,2,1,3,0RDE,1

FITEM,2,1

/GO

DK,P51X, ,0, ,0,UX,UY,Uz, ,,,
FLST,2,2,3,0RDE,2

FITEM,2,5

FITEM,2,-6

/GO

DK,P51X, ,0, ,0,UY,Uz,,,,,

|**************fuerza***************

oCW

11
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FLST,2,1,3,0RDE,1
FITEM,2,3

/GO
FK,P51X,FY,-600
FLST,2,1,3,0RDE,1
FITEM,2,4

/GO
FK,P51X,FY,-200
FINISH

| % 3k >k 3k %k 3k >k 3k 3k 5k 3k %k k >k 3k ok 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
|***************PROCESADOR*****************
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PLDISP,1

[rackxckxsskx st *definir y dibujar tabla de momentos en Z#*** ¥ kkxckxckx

ETABLE, ,SMISC, 6

ETABLE, ,SMISC, 12

PLLS,SMIS6,5MI512,1,0

[rackxck xRk xxk* definir y dibujar tabla de tensiones equiv. de VonMises ™ * % ¥k ¥k ko %k
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