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PRACTICA 10: Soporte de viga. Analisis modal

1. ENUNCIADO

Obtener los 20 primeros modos y frecuencias naturales del soporte de la figura (dimensiones
en mm), que estd empotrado en la cara derecha (en la T). El material es acero, cuyas
propiedades son: modulo de elasticidad E=210 GPa; mddulo de Poisson v=0.3, p=7800kg/m3.
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2. DESCRIPCION DEL MODELO

Debido al pequefio espesor de la pieza, se trata de un analisis que puede ser resuelto
utilizando elementos cascara. El modelo se mallard con unos elementos de tamafio medio ya
gue no se estdn estudiando posibles concentraciones de tension locales, sino que se trata de
obtener los modos y frecuencias de la pieza. Se empotrara la parte trasera de la viga y se
realizard un andlisis modal. Se obtienen las frecuencias naturales y los diferentes modos.
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3. RESOLUCION PASO A PASO

Preferences:

File Gelect List Plot PlotCtrls WorkPlane Pamameters Macro MenuCirls Help

D= o s sz =

ANSYS Toolbar

Bl 3| ]

SAVE_DB| RESUM_DB| QUIT| POWRGRPH|

ANSYS Main Men @ I\ Preferences for GUI Filtei
[KEYW][/PMETH] Preferences for GUI Filtering
Individual discipline(s) to show in the GUI

Bl Preprocessor
Element Type

Real Constants
Material Props

W Stucturl

B Secti I~ Thermal

ections
Section Library [~ ANSYS Fluid | g
B Beam

& Common Sections [~ FLOTRAN CFD

& Custom Sections
Taper Sections

Electromagnetic:

B Plot Section [~ Magnetic-Nodal
B Sect Control [ Magnetic-Edge
[ NL Generalized

Shell I High Frequency

Pretension [~ Electric

Joints

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

Pipe

Axis Discipline options

B3 List Sections @+ h-Method

B Delete Section

Modeling " p-Methed Struct.
Meshing € p-Method Electr.

Checking Ctrls 4
Numbering Ctrls
Archive Model
Coupling / Ceqn
Multi-field Set Up
Loads

Physics

Path Operations
Solution

General Postoroc j

Cancel

plelolztlblekpeRlRER)

)

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

Preprocessor>

> Element type > Add/Edit/Delete >Add: afiadir elemento tipo shell181

:--'*.'-’EJ Bl

I Preferences. A
@ Preprocessor
& Element Type

8 Defined Element Types
& Switch Elem Type
& Add DOF
& Remove DOFs
Bl Elem Tech Control
@ Real Constants
@ Materlal Props
@ Sections

& Modeling

& Meshing I Uiry of Eement ypes

@ Checking Ctrls o —— —

= Numbering Ctris ik al
@ Archive Model gon

@ Coupling / Ceqn e =
& Multifield SetUp Al
@ Loads Sold-She =

@ Physics
@ Path Operations
@ Solution Add
@ General Postproc.
@ TimeHist Postpro
@ ROM Tool
@ Radiation Opt
E Session Editor
[ Finish

Element bype reference rumber 1

Close

Pick a menu item or enter a command (PREP7) mat=1 type=1 real=1 csys=0 secn=1
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QLW

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

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

File Select List Plot PlotCtls WorkPlane Parameters Macro MenuCtils Help |
| ] il ] 8] ] 2

ANSYS Toolbar

SAVE DB ‘ RESUM_DB

QuIT| POWRGRPH]

ANSYS Main Menu

Preferences
El Preprocessor
Element Type
Real Constants
Bl Material Props
Material Library
B Temperature Units Material Edit Favorite Help
Electromag Units
Convert ALPx

Material Models Defined Material Models Available

B Change Mat Num 8 mber 1} lal Favorites
Failure Criteria J\ Linear Isotropic Properties for Material Number 1

B Write to File

B Read from File
Sections
Modeling
Meshing n
Checking Ctrls
Numbering Ctris

Linear Istropic Material Properties for Material Number 1

Temperatures

Archive Model EX [210000
Coupling / Ceqn PRYY bz
Multi-field Set Up

Loads

Physics
Path Operations
Solution

Add Temperature | Delete Temperature Graph
General Postproc

TimeHist Postpro ., oK ‘ Cancel | Help |

Design Opt
Prob Design
Radiation Opt
Run-Time Stats

4

Pick @ menu item or enter an ANSYS Command (PREPT) mat=1 [ype1 real=1 csys=0 secn=1

> Material Props > Material Models > Structural> Density: definir densidad del material

(p=7800kg/m3)

5 Preferences.
a Preprocessor
@ Element Type
& Real Constants
& Material Props
= Material Library
& Temperature Units
B Electromag Units

a

& Convert ALPx
B Change Mat Num Matenal Models Defined Material Models Available
1 Write to File

S Read from File @ Favorites
® Sections @ Lingar sofropic & Stuctural
@ Modeling 1 Linea
@ Meshing 8 Nonlinear
@ Checking Ctrls & .
= Numbering Ctris # Thermal Expansion A Densty
@ Archive Model @ Damping
8 Coupling| Ceqn @ Friction Coefficent Density for Material Humber 1
@ Multi-field SetUp @ Specialized Malerials
@ Loads =
@ Physics =

magnetics
@ Path Operations 22 Arruretier

@ Solution AT [ 78Es |
@ General Postproc

@ TimeHist Postpro
@ ROM Tool

@ Radiation Opt

5 Session Editor
 Finish

Add Tempesature | Delete Temperature

ok

Pick a menu item or enter a command (PREPT) mat=1 type=1 real=1 csys=0 secn=1
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> Sections > Shell > Lay-up > Add/Edit: introducir el espesor de la cascara (10 mm)

Eile Select List Plot PlotCiris
P |
Toolbar

SAVE_DB| RESUM_DB| QUIT| POWRGRPH

Main Menu
[ Preferences

WorkPlane Parameters Macro MepuCiris Heip

G Preprocessor :
& Element Type :
@ Real Constants 2
@ Materlal Props al
 Sections. A Creste and Mody Shell Sactions :

& Section Library ’ . 3
= Beam Section Edit Taols L
Layp Section Confrols | Summary i
G
g Layup @
& Pretension :‘
@ Joints Create and Modify Shel Sections Name o1 2
& Reinforcing
& Pipe
o Link Thickness Material ID Orientafion Integration Pts Pictorial View
= Axis Eloo
@ Contact
B List Sections =
& Delete Section =
@ Modeling Add Laye Y
& Meshing —— :
@ Checking Ctris Section Offset Mid-Plane -
@ Numbering Ctris .
@ Archive Model . Y
fion Funy e definec
8 Arhive lioce Section Function|Nane defined L]
@ Multifield SetUp e
@ Loads ;
@ Physics B
@ Path Operations
@ Solution

@ General Postproc
@ TimeHist Postpro
@ ROM Tool

= Radiation Opt

5 Session Editor
E Finish

Pick a menu item or enter a command (PREP7)

> Modeling >Create>Keypoints>In active CS:

mat=1 type=1 real=1

csys=0

se=1

introducir keypoints (0,0,0), (0,0,70),

(0,0,-70), (150,0,0), (150,0,70), (150,0,-70), (0,-150,0)

File Select List Plot PlotCirls WorkPlane Parameters

Macro MenuCtrls  Help

Dizlee ssle =

ANSYS Toolbar

= =~ @l

SAvE_DB| RESUM_DBlM POWRGRPH|

3|

ANSYS Main Menu

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

B Create

Bl Keypoints
1 On Working Plane

B

JA On Line

A On Line w/Ratio
A On Node

1 KP between KPs
A Fill between KPs
KP at center
Hard PT on line
Hard PT on area

Nodes
EHements
Contact Pair
Piping Models
Gircuit
Racetrack Coil
Transducers
Operate
Move / Modify
Copy

Bz sflEEeE®

[K] Create Keypoints in Active Coordinate System

NPT Keypoint number
%YZ Location in active C5

Apply ‘

sklelols s lollkkkBlal

[ Picka menu item or enter an ANSYS Command (PREPT)

mat=1

[typet

real=1 cays=0 secn=1
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keypoints 1,2,3,4,5,5 y el segundo area con los keypoints 1,4,7).

Elle Select List Plot PlotCiis WorkPlane Papameters Macro MepuClris Help
MEEEIEERN | JE @
Toolbar

SAVE_DB| RESUM_DB| QUIT| POWRGRPH

Main Menu
 Preferences.
& Preprocessor
@ Element Type
@ Real Constants
& Materlal Props
@ Sections
o Modeling
= Create
& Keypoints
& Lines
B Areas
B Arbitrary
R

®

A Overlaid on Area
7By Lines
7 By Skinning
7 By Offsst
© Rectangle
& Circle
© Polygon
A Area Fillet
& Volumes
& Nodes

rack Coil
& Transducers
= Operate
& Move | Modify
= Copy
@ Reflect
& Check Geom
= Delete
= Cyclic Sector
= Genl plane st
& Update Geom
® Meshing
& Checking Ctrls
@ Numbering Ctris
@ Archive Model
& Coupling / Cean

[A] Pick or enter keypoints defining the area mat=1 type=1 real=1 coys=0 secn=1

DLW

>Modeling>Create>Areas>Arbitrary>Through KPs: crear las dos areas (primera area

con los

>Modeling > Operate > Booleans > Glue > Areas: pegar las dos areas

File Select List Plot PlotCits WorkPlane Parameters Macro MepuClris Help
0|2 B A 8| & o H 4z« @
Toolbar

SAVE_DB| RESUM_DB| QUIT| POWRGRPH

Main Menu
 Preferences.
@ Preprocessor
& Element Type
@ Real Constants
@ Materlal Props
@ Sections
& Modeling
@ Create
= Operate
B Extn

®

FAExtend Line
& Booleans
B Intersect
B Add
© Subtract
E Divide
£ Glue
7 Volumes
7 Lines
© Overlap
© Partition
= Settings
© Show Degeneracy
© Scale
@ Cale Geom ltems
& Move | Modify
@ Copy

© Check Geom
@ Delete
& Cyclic Sector
& Genl plane stm
B Update Geom
& Meshing
@ Checking Ctrls
© Numbering Ctris
& Archive Model
@ Coupling / Ceqn
@ Multifield SetUp
@ Loads
@ Physics

[AGLUE] Pick or enter areasta be glied mat=1 type=1 real=1 csys=0 secn=1
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>Meshing > Size Cntrls > Manual Size > Areas > All Areas: definer el tamafio de malla en los
dos areas (15mm)

File Select List Plot PlotCiis WorkPlane Parameters Macro MenuCtrs Help

Toolbar ®

SAVE_DB| RESUM_DB| QUIT| POWRGRPH

®

Wain Menu
5 Preferences.
O Preprocessor
& Element Type
@ Real Constants
@ Materlal Props
@ Sections
@ Modeling
& Meshin
@ Mesh Attributes
& MeshTool
= Size Cntrls
& SmartSize
& ManualSize s 00 A8 Seected Aveas
© Global
B Areas

eeaawee

al selected areas

@

£

7 Picked Areas
R CIr Size
B Lines
© Keypoints
© Layers
@ Concentrat KPs
5 Mesher Opts
@ Concatenate
= Mesh
& Modify Mesh
& Check Mesh
= Clear
& Checking Ctrls
& Numbering Cirls
@ Archive Model
@ Coupling | Ceqn
© Multi-field Set Up
@ Loads
@ Physics
& Path Operations
@ Solution
@ General Postproc
@ TimeHist Postpro
@ ROM Tool
@ Radiation Opt
[ Session Editor

Pick a menu item or enter a command (PREP7) mat=1 type=1 real=1 csys=0 secn=1

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

File Select List Plot PloiCids WorkPlane Paramefers Maco MepuClis Help
0| = B @ @ & ¢ = -] | 7] B
Toolbar @

SAVE_DB| RESUM_DB| QUIT| POWRGRPH

Main Menu

E Preferences
O Preprocessor
= Element Type
# Real Constants
@ Material Props
@ Sections
odeling
eshing
lesh Attributes.
eshTool
@ Size Cntrls
Bl Mesher Opts
& Concatenate
2 Mesh
A Keypoints
HAlLines
B Areas
© Mapped

B @ e e e e

5

A Target Surl
B Volumes
& Volume Sweep
& Tet Mesh From
B Interface Mesh
= Modity Mesh
@ Check Mesh
@ Clear
& Checking Ctrs
& Numbering Ctris
@ Archive Model
@ Coupling | Ceqn
& Multi-field Set Up
@ Loads
@ Physics
@ Path Operations
@ Solution
@ General Postproc
@ TimeHist Postpro
@ ROM Tool
@ Radiation Opt
[ Session Editor
5 Finish

[AMESH] Pick or enter areas to be meshed mat=1 [type=1 real=1 [csys=0 secn=1
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>Loads > Define Loads > Apply > Structural > Displacement > On Lines: Aplicar el
empotramiento a las lineas correspondientes (1, 6, y 9)

File Select List Plot PlotCiis WorkPlane Parameters Macro MenuCtrs Help

0|z B A &8 & ¢||H 1 & = @l
Toolbar ®
SAVE_DB| RESUM_DB| QUIT| POWRGRPH
Main Menu @ 17]
E Preferences. &;
© Preprocessor
@ Element Type =]
B Real Constants a
@ Material Props 4
@ Sections 8
© Modeling a
@ Meshing
@ Checking Ctrls u)
& Numbering Ctrls ]
@ Archive Model Apply LLROT on Lines g
@ Coupling | Ceqn - 7
@ Multi-field Set Up 4
& Loads —
@ Analysis Type Q
2 Define Loads =
® Settings
B Apply
B Structural &
8 Displacement =
A
»
B
:
2|
-
[
& Pretnsn Sectn 3
& Gen Plane Strain
& Other 2
© Field Surface Intr = ol
B Field Volume Intr =
B Initial Conditn *
® Load Vector
B Functions
& Delete
@ Operate
& Load Step Opts
(DU Pick or enter hines for displacement constraints mat=1 type=1 real=1 csys=0 secn=1
.
>Analysis Type > New Analysis > Modal: definir que el tipo de andlisis es modal
Eile Select List Plot PlotCth orkPlane Parameters Macro MepuCiris Heip
oz @@ 38 & 7 5 | Z| | 8l
Toolbar ®
SAVE_DB| RESUM_DB| QUIT| POWRGRPH
Main Menu @ 1]
[ Preferences @
@ Preprocessor |
@ Solution =]
B Analysis Type
o a
Bl Restart i |
& Sof'n Controls a
B Define Loads
® Load Step Opts a
@ SE Management (CMS) Z
B Results Tracking Stati r
® Solve Mo =
@ Manual Rezoning @ Mods 2
B Multi-field Set Up Harmonic —
© ADAMS Connection a Q
@ Diagnostics
B Unabridged Menu
@ General Postproc.
@ TimeHist Postpro Q
@ ROM Tool
@ Radiation Opt Ll
[ Session Editor =
B Finish o
H
2
@
-
2
3
*
Pick @ menu item or enter a command (SOLUTION) mat=1 type=1 real=1 csys=0 secn=1
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DLW

>Analysis Type > Analysis Options: definir el nUmero de modos que se desea extraer (20)

Eile Select List Plot PlotCiris

WorkPlane Parameters Macro MepuCiris Heip

I E R
Toolbar

@

SAVE_DB| RESUM_DB| QuIT| POWRGRPH
Main Menu
5 Preferences.
@ Preprocessor
@ Solution
B Analysis Type

 New Analysis

 ExpansionPass

]

@ Define Loads
@ Load Step Opts
= SE Management (CMS)
B Results Tracking
@ Solve
@ Manual Rezoning
& Multi-field SetUp
@ ADAMS Connection
@ Diagnostics
B Unabridged Menu
@ General Postproc
@ TimeHist Postpro
@ ROM Tool
@ Radiation Opt
™ Session Editor
B Finish

Mode extraction method

Supemade

palaa=elele

Subspace

Unsymmetric

Afe]

Daenped

New of motes to etract

Bleale Caleulate elem resuits?

LUMP] Use bamped mass appecs!

[PSTRES] Inc prestress effects?

ox

Pick a menu item or enfer a command (SOLUTION)

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

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

EA
[ =
1 \1‘) Solution is done!

| Close
Ivar i mziw
E Preferences
@ Preprocessor
& Solution
& Analysis Type
@ Define Loads
© Load $tep Opts
@ SE Management (CMS)
H Results Tracking
B Solve
=

@ Manual Rezoning
© Multi-field Set Up
& ADAMS Connection
= Diagnostics
B8 Unabridged Menu

@ General Postproc

@ TimeHist Postpro

@ ROM Tool

@ Radiation Opt

[ Session Editor

B Finish

Pick a menu item or enter a command (SOLUTION)

3 Hep

N /52105 Command

EOLUTION 0PTIENS

m. )
W W e e

2RI e
i 3

(71N 7
F 1S T
ot

BT R
R ClomeRe
LORD STEF UPTIONS
030 §TFF WL .
TG TSEED T

mat=1

type=1 real=1 coys=0 secn=1
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General Postproc>

>Results Viewer: permite visualizar los modos de vibracién

34 996160

P | e o e e N e e e e e S B

Pick a menu item or enter a command (POST1) mat=1 type=1 real=1 csys=0 secn=1
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4. RESOLUCION EN APDL

[ Kok Kok ok ok Kok ok ok A Tcic gtpyCturg % % %k ok kk ok x

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

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

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

/PREP7

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

ET,1,SHELL181
MPTEMP,,,,,,,,

MPTEMP,1,0

MPDATA,EX,1,,210000

MPDATA,PRXY,1,,0.3

MPDATA,DENS,1,,7.8E-6

!**************espesor Cascara***************
SECTYPE,,SHELL

SECDATA,10
!**************geometria***************
K,1,0,0,0

K,2,0,0,70

K,3,0,0,-70

K,4,150,0,0

K,5,150,0,70

K,6,150,0,-70

K,7,0,-150,0

!*

A1,3,6,4,5,2

A1,4,7

| *

AGLUE,ALL

[k s s ok ks ok ok o ook P | o @ % K K K Sk ok ok ko

AESIZE,ALL,15

AMESH,ALL

PRk xksckxkxcondiciones de ligadura™***x s sk ks sk
DL,1,,ALL,0

DL,6,,ALL,0

DL,9,,ALL,0

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

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

/SOL

ANTYPE,2
MODOPT,LANB,20
EQSLV,SPAR
MXPAND,O, , ,0

OCW

10
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LUMPM,0
PSTRES,0

| *

MODOPT,LANB,20,0,0, ,OFF
!*

/STATUS,SOLU

SOLVE

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

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

PRk xRk X R frecuencias naturales™ **x*xxkxx
SET,LIST

!**********dibujar modos**********
/SHOW,WIN32C

SET,FIRST

/PLOPTS,INFO,3

/CONTOUR,ALL,18

/PNUM,MAT,1

/NUMBER,1

/REPLOT,RESIZE

PLDI,,

ANMODE,10,0.5, ,0

| /UIS,ABORT, 1

/SHOW,WIN32

/REPLOT,RESIZE

NOTA: Todas las imdgenes de este documento son propias
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