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VIGA BI-METALICA SUBMETIDA A UMA VARIACAO DE TEMPERATURA

INTRODUCAO

A) INTRODUCAO:

Muitas vezes o problema que desejamos solucionar € altamente nao-liner,
ou seja, a variacdo do campo térmico interfere na variacdo do campo de
tensdes e vice-versa ou ainda ocorrem grandes deformacdes no corpo devido a
variacdo do campo de temperaturas e é necessério a utilizacdo de um
procedimento néo-linear. Para tal, o programa ANSYS dispde de elementos de
acoplamento de campos (magnético, térmico, elétrico, piezelétrico e estrutural)
gue nos permite diretamente resolver o problema acoplado.

B) ELEMENTOS FINITOS DISPONIVEIS NA BIBLIOTECA DO
PROGRAMA ANSYS PARA A SOLUCAO DE PROBLEMAS DE
CAMPO:

Elemento quadrilateral de 4 n6s: PLANE 13

k., L
¥ Element Coordinate @
Systemn (shown for
W KEYORFT41=1) ]
(or Axial) |
] (Triangular Option - not
@ recormmended for structural

applications)
# [or Radial)

Figura 1 — PLANE13. 2-D Coupled-Field Solid.

I Caracteristicas do elemento PLANE 13:
a. Nome na biblioteca do ANSYS ED 9.0: PLANE 13;
b. KEYOPT (3)
i. 0 - (defaut) plano — plane strain para variaveis estruturais;
ii. 1-problema axissimétrico;
iii. 2 - problema plano: plane stress para variaveis estruturais;
c. Nos:4(i—j—k=1);
d. Graus de liberdade: conforme selecéo:
i. AZ se KEYOPT(1) =0;
i. TEMP se KEYOPT(1) = 2;
iii. UX,UY se KEYOPT(1) = 3;
iv. UX, UY, UZ, TEMP, AZ se KEYOPT(1) = 4;
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v. VOLT, AZ, se KEYOPT(1) = 6;
vi. UX, UY, VOLT, se KEYOPT(1) =7
vii. Como nos interessa o problema termo-elastico:
1. 4 DOF’s: UX, UY, TEMP, AZ - deslocamentos
nodais UX e UY, TEMP temperatura nodal e
funcdes de interpolacdo quadraticas (o label AZ
representa o grau de liberdade de fluxo de
problemas elétricos e é expresso em Weber (volt-
secs) no sistema MKS);
e. Propriedades dos Materiais: EX, NUXY, ALPX, KXX, KYY
f. Cargas:
I. Admite prescricdo de deslocamentos nodais
ii. Cargas de superficie: presséo, conveccao, fluxo de calor;
iii. Cargas de corpo: temperatura e geracéo de calor;
g. Resultados: Temperaturas, fluxo de calor, deslocamentos,
deformac®es, tensdes, etc.

C) PROBLEMA DE CAMPO A SER RESOLVIDO:
VIGA BI-METALICA COM VARIACAO DE TEMPERATURA

Este problema é apresentado por Boley and Weiner, [Theory of Thermal
Stress], pg. 429. A viga apresentada na figura abaixo € composta por dois
materiais com diferentes coeficientes de expansao térmica e inicialmente estao
a uma temperatura de referéncia 0° F. A viga € simplesmente apoiada e uma
temperatura uniforme é aplicada em ambas as superficies. A viga estara sujeita
a grandes deformacgbes. Desejamos além da deformada, determinar o campo
de temperaturas e de tensdes a que o corpo esta submetido.

Keypaoint and Area Model
not to scale)

Prohlem Sketch

Figura 2 — Esquema do problema proposto.
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PROPRIEDADES GEOMETRICAS

e |[=10in;
e t=0.1in.

PROPRIEDADES DO MATERIAL

e Para cada tira de material:

o K1 =K2=5BTU/hr-in-°F;
e Para o material 1:

o E1=10E6 psi;

o a1 =14.5E-6in/in°F
e Para o material 2

o E2=10ES6 psi;

o a2 =2.5E-6in/in°F

CARREGAMENTO

e Temperatura do topo de do fundo = 400 °F

OBS: Ja que o problema é simétrico, somente metade do problema sera
resolvido:
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COMANDOS ANSYS®9.0ED

®1.

1.1.

1.2.

INICIO DA ANALISE

Introduz o titulo do problema a ser resolvido:

No ANSYS Utility Menu clicar em “File” e acessar a op¢ao “Change
Title...”;

Na nova janela que aparecer, digitar novo titulo: “viga bi-metélica”;
Clicar em OK.

Altera o nome dos arquivos:
No ANSYS Utility Menu clicar em file e acessar a opcédo “Change

Jobname...”;
o Na nova janela que aparecer, digitar novo nome do arquivo: “viga
bimetalica”;
Clicar em OK.

ENTRA NA FASE DE PRE-PROCESSAMENTO
No ANSYS Main Menu, clicar em “Preprocessor”.

Escolhe o tipo de elemento finito que sera usado:

Dentro do “Preprocessor”, selecionar “Element Type”;

Dentro do “Element Type”, selecionar “Add/Edit/Delete”;

Na nova janela que abrir, clicar em “Add...” para selecionar um novo
elemento.

Outra janela se abrira, entdo no “Library of Element Types” selecionar o
elemento “Coupled Field”, “Vector Quad13” e clicar em “OK?”;

JAY ANSYS ED Utility Menu (vigabimetalica)

e e ’

o[
mz2)5

CEHERNHEERNEEEERGEE

]
»

o
@ Gel

Drop Test

Defined Element Types:
[NONE DEFINED

D
neral Postproc
TimeHist Postpro

Topological Opt

I\ Library of Element Types

Library of Element Types

Rkl

e
Element type reference number 1
oK

el EplE

%

d (PREP7) mat=1 [type=1 real=1 csys=0 secn=1
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v Selecionar “Options”, na janela “Element Types”;

v" Na nova janela escolher:
o Element Degree of Freedon UX, UY, TEMP AZ
o Element Behavior Plane Stress

v Clicar em “OK”;

A\ ANSYS ED Utility Menu (vigabimetalica)

FECEETE — S :
i }\ eeeee t Types =] [ il

Defined Element Types:
/P PLANE13

o [
033

/\ PLANEL3 clement type option:
Options for PLANEL3, Element Type Ref. No. 1

Element degrees of freedom K1 UX UY TEMP AZ -

Extra shapes K2 Include -

Element behavior <) Plane 7
Element coord system defined K¢ [Paralitoglobal ]
‘ Options | Delete | | Bxtra element output K5 [Noetraoutput  ~]

. 5 oK Cancel | Help |

EEEEEEREEEREEEEB

item or enter an ANSYS Comman d (PREP7) mat=1 [type=1 real=1 csys=0 secn=1

2.2. Define as propriedades do material:

v Dentro do “Preprocessor”, selecionar “Material Props”;

Dentro do “Material Props”, selecionar “Material Models”;

v" Na nova janela que abrir, para o “Material Model Number 1”, no quadro
“Material Models Available” selecionar:
“Structural>Linear>Elastic>Isotropic”;

v" Dar um duplo cliqgue em “Isotropic”;

v" Inserir na nova janela

o EX= 10ES6;

v Clicar em “OK”;

<

v Selecionar: “Structural>Thermal Expansion>SecantCoefficient”;
v Dar um duplo cliqgue em “Isotropic”;
v" Na nova janela inserir:
o ALPX = 14.5E-6
v" Clicar em “OK”;

v Selecionar: “Thermal>Conductivity>Isotropic”;
v" Dar um duplo clique em “Isotropic”;
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v" Na nova janela inserir:
o KXX =5
v Clicar em “OK”;
v' Fechar a janela “Define Material Model Behavior”.

v" Dentro do “Preprocessor”, selecionar “Material Props”;

Dentro do “Material Props”, selecionar “Material Models”;

v" Na nova janela que abrir, para o “Material Model Number 2, no quadro
“Material Models Available” selecionar:
“Structural>Linear>Elastic>lsotropic”;

v Dar um duplo cliqgue em “Isotropic”;

v Inserir na nova janela

o EX= 10ES6;

v" Clicar em “OK”;

<\

EEFEEEE] ElEE

8 P v
t Type
ants

n
& Material Props
Material Library

Temperature Units
Electromag Units
gg;""e";“’"“ 8 Material Model Number1 2l | G Favorites

\ange Mat Num 4

Fai,u,ge(,i,e,ia @ LinearIsotropiq /\ Linear Isotropic Properties for Material Number 2 =5

Write to File © Thermal Expan

Read from File condd
Sections T I Nu

e i

Material Models Defined Material Models Available

Linear Isotropic Material Properties for Material Number 2

s

|| Add Temperature | Delete Temperature

v
Path Operations
Solution

bl EREEPEERRREREE

%

[Picka ientiitem or entes an ANSYS Command (PREPT). EE e e o eyl
v Selecionar: “Structural>Thermal Expansion>SecantCoefficient”;
v Dar um duplo cliqgue em “Isotropic”;
v" Na nova janela inserir:
o ALPX = 2.5E-6
v" Clicar em “OK”;
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EEFEEEE]

- =2

Preferences - NODES
B Preprocessor
Element Type
Real Constants
B Material Props
@ Material Library
Temperature Units
Electromag Units
[=Material Models
[ Convert ALPx
Change Mat Num
Failure Criteria
Write to File
Read from File

Material Models Defined

Material Models Available

B8 Material Model Nu
@ Linear Isotrop)
@ Thermal Expa)
@ Thermal con:

A\ Thermal Expansion Secant Coefficient for Material Number 2 38

|
Thermal Expansion Secant Coefficient for Material Number 2

Sections ST
Modeling
Meshing @ Linearlsotrop | Reference temperature

Checking Ctrls
Numbering Ctrls
Archive Model
Coupling / Ceqn
FLOTRAN Set Up
FSISet Up
MultiField Set Up
Radiation Opts

@ Thermal Expal

s

—
Pses

Loads
Physics Add Temperature |  Delete Temperature | Graph
Path Operations

Solution ok | cancel | hHen |

General Postproc
TimeHist Postpro
Drop Test &

-
5 |48 |ep | & | %

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

[mat=1 [type=1 [real=1 [esys=0 [

el |

v’ Selecionar: “Thermal>Conductivity>Isotropic”;
v Dar um duplo cliqgue em “Isotropic”;
v" Na nova janela inserir:
=5

o KXX

v" Clicar em “OK”;
v' Fechar a janela “Define Material Model Behavior”.

A\ ANSYS ED Utility Menu (vigabimetalica) =@ X |

Preferences A
B Preprocessor
Element Type
Real Constants
B Material Props
Material Library
[ Temperature Units
Electromag Units
[=[Material Models
Convert ALPx
Change Mat Num
Failure Criteria
B Write to File
B Read from File
Sections
Modeling
Meshing
Checking Ctrls
Numbering Ctris
Archive Model
Coupling / Ceqn
FLOTRAN Set Up
FSISet Up
MultiField Set Up
Radiation Opts
Loads
Physics
Path Operations
Solution
General Postproc
TimeHist Postpro
Drop Tes &

Material Models Defined Material Models Available

&8 Material Model Number 1 =] & Favorites

ANSYS

MAR 30 20
14:01

@ Linear Isotropic -
d A\ Conductivity for Material Number 2

P8 | Conductivity (Isotropic) for Material Number 2
@ Linear Isotropic
@ Thermal Expang
@ Thermal condui

Add Temperature | Delete Temperature

ok | concel |

A
é

X

Pick a menu item or enter an ANSYS Command (PREP7)

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

secn=1

2.3. Cria o modelo geométrico:
2.3.1. Cria 0 modelo geométrico:
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v' Dentro do “Preprocessor” selecionar “Modeling”, “Create”, “Areas’,
“‘Rectangle”, “By Dimensions”;
v" Na nova janela, inserir:
o X1, X2 0 S5;
o Y1,Y2 0 0.05;
v Clicar em “OK”;

FA\ ANSYS ED Utility Menu (vigabimetalica)

File Select List Plot PlotCtrs WorkPlane Parameters Macro MenuCtrls Help ‘

0|z 6o a8l & 2| E ElEE

ANSYS Toolbar

SAVE_DB| RESUM_DB| QUIT| POWRGRPH ﬂ

ANSYS Main Menu Bl — 1x] @
B Preferences i " NoDES

B Preprocessor
Element Type
Real Constants
Material Props
Sections
B Modeling
& Create
Keypoints
Lines
B Areas
@ Arbitrary
B Rectangle

A By 2 Corners Y1,Y2 Y-coordinates

[RECTNG] Create Rectangle by Dimensions
XLX2 X-coordinates

elefelal=

@ Polygon
A Area Fillet
@ Volumes
Nodes
Elements
B Contact Pair
Piping Models
@ Circuit
B Racetrack Coil
@ Transducers
Operate
Move / Modify

5

ol [ [s [+ oo s

Copy

Reflect

Check Geom

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

v' Dentro do “Preprocessor’ selecionar “Modeling”, “Create”, “Areas”,
“Rectangle”, “By Dimensions”;
v" Na nova janela, inserir:
o X1, X2 0 5;
o Y1,Y2 0.05 0.1;
v Clicar em “OK”;

Y ANSYS ED Utility Menu (vigabimetalica)

-3 x
File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtrs Help ‘
bj=lals|sl &l e = EIEE
ANSYS Toolbar ®|

SAVE_DB| RESUM_DB % POWRGRPH j‘

ANSYS Main Menu ®| : [+ @
B Preferences i) AREAS
il il & ||

Element Type
Real Constants
Material Props
Sections
B Modeling
B Create
Keypoints
@ Lines
B Areas
@ Arbitrary
B Rectangle

[RECTNG] Create Rectangle by Dimensions
X1,X2 X-coordinates

A By 2 Comners ¥ YLY2 Y-coordinates
A By Centr & Cornr
@ G
& Polygon
R AreaFillet
@ Volumes
Nodes
Elements
Contact Pair
B Piping Models
@ Circuit
B Racetrack Coil
@ Transducers
Operate
Move / Modify

palelols s lole bl 2[a

Copy
Reflect Viga bi-metalica
@ Check Geom &l
Pick a menu item or enter an ANSYS Command (PREP7) mat=1 [type=1 real=1 csys=0 secn=1 |
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P ANSYS ED Utility Menu (vigabimetalica)
File Select List Plot PlotCtrs WorkPlane Parameters Macro MenuCtrls Help ‘

D|=lalo 8 & 2 & EIEEN

ANSYS Toolbar ®|

SAVE_DB| RESUM_DB M POWRGRPH j’
en

" aREAS
TYPE NUM

terial Props
Sections
B Modeling
8 Create
@ Keypoints
Lines
B Areas
Arbitrary
B Rectangle

@ Operate
B Move / Modify
Copy

Reflect Viga bi-metdlica

or enter an ANSYS Comman d (PREP7) [mat=1 [type=1 [reat=1 [csys=0 [ secn=1 |

v" Dentro do “Preprocessor” selecionar “Modeling”, “Operate”, “Booleans”,
“Glue”, “Areas”;
v" Na nova janela, selecionar “PICK ALL”;

2.3.2. Define tamanho dos elementos da malha e cria malha de elementos
finitos:

v' Dentro do “Preprocessor’ selecionar “Meshing”, “Mesh Attributes”,

“Picked Areas”;

v Selecionar area 3 (area de cima);

Clicar em “OK?”;

v" Na nova janela, selecionar:
o MAT 2;

v" Clicar em “OK”;

<\
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JA\ ANSYS ED Utility Menu (vigabimetalica)

File Select List Plot PlotCtrs WorkPlane Parameters Macro MenuCtrls Help ‘

Di=las8seleH EIEE
ANSYS Toolbar
SAVE_DB| RESUM_DB M POWRGRPH j’

ANSYS Main Menu ®|

Preferences B TAREAS ANSYS

B Preprocessor —_ MAR 30 20:
M 10

Element Type
Real Constants
Material Props
Sections [AATT] Assign Attributes to Picked Areas
Modeling
B Meshing MAT Material number

B Mesh Attributes

] Default Attribs REAL Real constant set number None defined v

[ All Keypoints

A Picked KPs TYPE Element type number [T peanez <]
All Lines

XA Picked Lines ESYS Element coordinate sys |

B All Areas

PalPic =

SECT Element section

B e |None defined
All Volumes
A Picked Volumes
Volume Brick Orient
MeshTool 4
B Size Cntrls
Mesher Opts
Concatenate
Mesh
Modify Mesh
Check Mesh
Clear
Checking Ctrls
Numbering Ctrls
Archive Model

Coupling / Ceqn Viga bi-metalica
FLOTRAN Set Up &l
[ Pick a menu item or enter an ANSYS Command (PREP7) [mat=1 [type=1 [reat=1 [csys=0 [ secn=1 |

v" Dentro do “Preprocessor” selecionar “Meshing”, “Size Ctrls”, “Manual
Size”, “Global”, “Size”;
v" Na nova janela inserir:
o SIZE Element edge length 1
v Clicar em “OK”.

FA\ ANSYS ED Utility Menu (vigabimetalica)

File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtrs Help ‘

D= uo & & 2 & Bl

ANSYS Toolbar

SAVE BE| ResuM_DB| QUIT| POWRGRPH if

ANSYS Main Menu ®| - =1 @
= AREAS
TYPE NUM 3 0 @ ﬂ

Preferences
B Preprocessor
Element Type
Real Constants
Material Props
Sections
Modeling
& Meshing
Mesh Attributes
E z:::h(Tn(;?]IS to "unsized"” lines)
SmartSize SIZE Element edge length T
M ISi; i
i

: - (used only if element edge length, SIZE, is blank or zer)
ea Cntrls

[ Volu Cntrls
Other
Areas
& Lines = Cancel
& Keypoints
@ Layers
Concentrat KPs
[ Mesher Opts
Concatenate
Mesh
Modify Mesh
& Check Mesh
@ Clear
Checking Ctris
Numbering Ctrls
Archive Model g

Viga bi-metdlica

splelnle s lelolafala

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

v Dentro do “Preprocessor” selecionar “Meshing”, “Mesh”, “Areas”, “Free”;
v" Clicar em “PICK ALL”;
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P ANSYS ED Utility Menu (vigabimetalica)

File Select List Plot PlotCtls WorkPlane Parameters Macro MenuCtrls Help ‘

D= 6o & & 2 &l B

ANSYS Toolbar

SAVE BE| ResuM_DB| QUIT| POWRGRPH
en:

y[pleln|e|2|olelsloloalalalale|elale

|
@
<)

@
o)
@
2

e

ELEMENTS

=

Tkl |,

Le|

B Meshing
Mesh Attributes
[ MeshTool
Size Cntris
Mesher Opts
@ Concatenate

Modify Mesh
Check Mesh

@ Clear
Checking Ctrls

g/ Ceqn Viga bi-metalica
OTRAN Set Up 5

Pick 2 menu item or enter an ANSYS Command (PREP7) mat=1 [type=1 real=1 csys=0 secn=1 |

®
2.4. Aplicar as condi¢des de contorno na modelagem sélida:
2.4.1. Fornece condicdo de contorno:
v No “Utility Menu”, selecionar “Select”, Entities”;
v" Na nova janela selecionar as opcoes:
o NODES
o BY LOCATION
o Xcoordinate
o Min, Max=0
o From Full
v Clicar em “APPLY”
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JA\ ANSYS ED Utility Menu (vigabimetalica)

File Select List Plot PlotCtls WorkPlane Parameters Macro MenuCtrls Help

Di=as|slsqHE

ANSYS Toolbar

- ==

SAVE BE| ResuM_DB| QUIT| POWRGRPH

I\ Select Entities |: ®

ANSYS Main Menu ®|

Numbering Ctrls |
Archive Model
Coupling / Ceqn
FLOTRAN Set Up
FSI Set Up
MultiField Set Up
Radiation Opts
Loads
Analysis Type
[ Fast Sol'n Optn
B Define Loads
Settings
Bl Apply
B Structural
B Displacement
R OnLines
A On Areas
A On Keypoints
R

ANSYS

MAR 30 2010
1 27

ELEMENTS

R
& Sy

omponents |
try B.C

Antisymm B.C
Force/Moment
Pressure
Temperature
Inertia
Pretnsn Sectn
Gen Plane Strain

Nodes ¥

By Location  ~ I E @
@ X coordinates E@

Y coordinates

" Z coordinates

54
Min,Max ~@—1 |3\j

|

paleols s lole b2 2la

« From Full
" Reselect
" Also Select
" Unselect

Sele All Invert
Sele None|
OK | {Apply’
Plot Replot
Cancel Help

Other
Thermal
Viga bi-metélica
K1
[ Pick a menu item or enter an ANSYS Command (PREP7) mat=1 [type=1 real=1 csys=0 secn=1 |

v' Selecionar as opgoes:
o NODES
o BY LOCATION
o Y coordinate
o Min, Max = 0.05
o Reselect

v" Clicar em “OK”

Y ANSYS ED Utility Menu (vigabimetalica)

File Select List Plot PlotCtrs WorkPlane Parameters Macro MenuCtrls Help

1
&)
x

|z 6o 8 s ¢ E

ANSYS Toolbar

- E =

A\ Select Entities

/SAVE,DEII RESUM_DB| QUIT| POWRGRPH

ANSYS Main Menu ®|

Numbering Ctrls |
Archive Model
Coupling / Ceqn
FLOTRAN Set Up
FSI Set Up
MultiField Set Up
Radiation Opts
Loads
Analysis Type
Fast Sol'n Optn
B Define Loads
Settings
B Apply
B Structural
B Displacement
A OnLines
A On Areas
A On Keypoints
A

ELEMENTS

R On Node Components |
Sy B.C
Antisymm B.C

Force/Moment

Pressure

Temperature

Inertia

Pretnsn Sectn

Gen Plane Strain

Other

Thermal

Magnetic 5|

e [

Viga bi-metalica

Nodes 5%
By Location ~ I

" X coordinates
@ Y coordinates
© Z coordinates
Min,Max

© From Full

o Solplele| |

* Reselect
~ Also Select

© Unselect

Sele All Invert
Sele None|
OK Apply
Plot Replot
Cancel Help

slolplBRlREee

e

Ble s [s |0

-]

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

v" Dentro do “Preprocessor” selecionar “Loads”, “Define Loads”, “Apply”,

“Structural”, “Displacement”, “On Nodes”;
v" Na nova janela clicar em “PICK ALL”;

Método dos Elementos Finitos Aplicado a Engenharia de Estruturas

Pagina 13



v" Selecionar:

o DOF’s to be constrained
v" Clicar em “OK”

A\ ANSYS ED Utility Menu (vigabimetalica)

File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtrls Help

uy:;

0|z 6o &l 4 ¢ = EIFHE

ANSYS Toolbar

SAVE DE| RESUM_DB M POWRGRPH

ANSYS Main Menu

®|

Numbering Ctrls
Archive Model
Coupling / Ceqn
FLOTRAN Set Up
FSI Set Up
MultiField Set Up
Radiation Opts
Loads
& Analysis Type
Fast Sol'n Optn
B Define Loads
Settings
B2 Apply
B Structural
B Displacement
R OnLines
R On Areas
R On Keypoints
n Node]

PalOn Node

A On Node Components

Symmetry B.C
@ Antisymm B.C
Force/Moment
Pressure
Temperature
Inertia
Pretnsn Sectn
Gen Plane Strain
Other
Thermal
Magnetic

R [

Bl | eeents

A Apply UROT on Nodes

[D] Apply Displacements (U,ROT) on Nodes

Lab2 DOFs to be constrained All DOF
UX

Apply as
If Constant value then:
VALUE Displacement value

Apply Cancel |

Bl | i bi-etslica

<

sl

Blelele]tololslolojezjalajala|e

3

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

csys=0 secn=1

v" No “Utility Menu”, selecionar “Select”, Entities”;

v" Na nova janela selecionar as opcoes:

@)
@)
@)
@)
@)

NODES

BY LOCATION
X coordinate
Min, Max =5
From Full

v" Clicar em “OK”
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JA\ ANSYS ED Utility Menu (vigabimetalica)

File Select List Plot PlotCtrs WorkPlane Parameters Macro MenuCtrls Help

Di=laslsls e &

ANSYS Toolbar

EIEE]

isﬂi;y RESUM_DB M POWRGRPH.

4 /\ Select Entities I:

ANSYS Main Menu @

Numbering Ctrls 5| ELEMENTS
Archive Model
Coupling / Ceqn
FLOTRAN Set Up
FSI Set Up
MuitiField Set Up
Radiation Opts
Loads
Analysis Type
[ Fast Sol'n Optn
B Define Loads

Settings

B Apply

8 Structural

B Displacement
A On Lines
A On Areas

nts

omponents |
@ Syn :Xe
@ Antisymm B.C
Force/Moment
Pressure
Temperature
Inertia
Pretnsn Sectn
Gen Plane Strain

Magnetic

. |
] ]

Viga bi-metalica

Nodes S
fl

By Location  ~ I E“@
@ X coordinates E@

‘: Y coordinates @ ‘@
" Z coordinates et
Min,Max @Hj
— =]
=)

@ From Full

© Reselect

© Also Select

" Unselect

Sele All Invert
Sele None|
OK Apply
Plot Replot
Cancel Help

d[plel(e|t|olplslololalala

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

v' Dentro do “Preprocessor” selecionar “Loads”, “Define Loads”, “Apply”,
“Structural”, “Displacement”, “Symmetry B.C.”, “On Nodes”;

v" Na nova janela selecionar:
o Norml
v" Clicar em “OK”

X - axis;

JA\ ANSYS ED Utility Menu (vigabimetalica)

File Select List Plot PlotCtrs WorkPlane Parameters Macro MenuCtrls Help

Di=as|sls e E

ANSYS Toolbar

EIEE]

isﬂi;y RESUM_DB M POWRGRPH.

ANSYS Main Menu ®|
Numbering Ctrls |
Archive Model
Coupling / Ceqn
FLOTRAN Set Up
FSISet Up
MultiField Set Up

ELEMENTS

Radiation Opts
Loads
Analysis Type
[ Fast Sol'n Optn
B Define Loads
Settings
B Apply Norml Symm surface is normal to
B Structural
B Displacement
R On Lines
R On Areas

[DSYM] Apply Symmetry Condition on All Selected Nodes

=k

HelpJ

KCN  Coordinate system no.

oK

Cancel

A On Keypoints
A On Nodes
A On Node Components
B Symmetry B.C
A On Lines
A ..with Area
A On Areas

Force/Moment
Pressure
Temperature
Inertia

B3 Pretnsn Sectn

s tas |
]

Viga bi-metalica

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

v No “Utility Menu”, selecionar “Select”, “Everything”;

v" Dentro do “Preprocessor” selecionar “Loads”, “Define Loads”, “Apply”,

“Structural”, “Displacement”, “On Nodes”;
v" Na nova janela clicar em “PICK ALL”;
v' Selecionar:

Método dos Elementos Finitos Aplicado a Engenharia de Estruturas
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o DOF’s to be constrained TEMP;
o VALUE 400;
v" Clicar em “OK”

FA\ ANSYS ED Utility Menu (vigabimetalica)

File Select List Plot PlotCtrs WorkPlane Parameters Macro MenuCtrls Help ‘

D|=| @l o a8 ¢ E ElEE

ANSYS Toolbar

SAVE_DB| RESUM_DB| QUIT| POWRGRPH é‘

ANSYS Main Menu ®|

Numbering Ctrls | ELEMENTS
Archive Model
Coupling / Ceqn
FLOTRAN Set Up
FSI Set Up
Multifield Set Up p T =
fati =
fj:;""" Opts [D] Apply Displacements (U,ROT) on Nodes QLJ B
Analysis Type Lsb2  DOFs to be constrained [AIDOF O] =a|
Fast Sol'n Optn ux
B Define Loads uy
Settings AZ
B Apply
B Structural ¥
B Displacement Applyas
A On Lines
? o ::;’O.‘m VALUE Displacement value 20

Constant value
If Constant value then:

Cancel | Help |
Antisymm B.C

Force/Moment

retnsn Sectn
en Plane Strain
Other

agnetic Bl |vise binetilica

o i 3

palelols s lole b 2[a

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

A\ ANSYS ED Utility Menu (vigabimetalica)

File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtrls Help ‘

D|z|as| a8l & 2= EIEE

ANSYS Toolbar

SAVE_DB| RESUM_DB| QUIT| POWRGRPH i‘

ANSYS Main Menu @ || ANSYS 1o @
Numbering Ctrls Bl | eevenrs

Archive Model MAR 30 2010 @ @
Coupling / Cegn 14:34:27

FLOTRAN Set Up I
FSISet Up il
MultiField Set Up -g
Radiation Opts BB
Loads

@ Analysis Type
Fast Sol'n Optn
B Define Loads
Settings
B Apply
B Structural
B Displacement
A On Lines
A On Areas
R .

ry B.C
Antisymm B.C

Inertia
B3 Pretnsn Sectn
Gen Plane Strain
Other

Thermal

Magnetic Viga bi-metalica

s =]
][]
|
[ Pick a menu item or enter an ANSYS Command (PREP7) [ mat=1 L ['csys=0

el |

3. SOLUCAO

v" No “ANSYS Main Menu” dentro do “Solution” clicar em “Analysis Type”,
“‘New Analysis”;

v" Na nova janela selecionar “Static” e clicar em “OK?”;
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JA\ ANSYS ED Utility Menu (vigabimetalica)

File Select List Plot PlotCtrs WorkPlane Parameters Macro MenuCtrls Help

D= 8|88l & 7

ANSYS Toolbar

2

- =2

SAVE_DB| RESUM_DB M POWRGRPH

ANSYS Main Menu

®|

Preferences
Preprocessor
B Solution
B Analysis Type
e Anaisi
estart
ol'n Controls
ExpansionPass
Analysis Options
& Fast Sol'n Optn
Define Loads
Load Step Opts
Physics
SE Management (CMS)
Results Tracking
Solve
Manual Rezoning
FLOTRAN Set Up
Run FLOTRAN
FSISet Up
MultiField Set Up
ADAMS Connection
Radiation Opts
Diagnostics
General Postproc
TimeHist Postpro
Drop Test
Topological Opt
ROM Tool
DesignXplorer VT
esign Opt

<

|

2 ELEMENTS

Viga bi-metalica

New Analys

[ANTYPE] Type of analysis

Cancel

Static |
Steady-State
Modal
Harmonic
Transient
Spectrum
Eigen Buckling

Substructuring

Help

splelnleltlellollalala

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

v" No “ANSYS Main Menu” dentro do

“Analysis Options”;

v" Na nova janela selecionar “Large

“OK”;

FA\ ANSYS ED Utility Menu (vigabimetalica)

[type=1 [reat=1 [csys=0

[ secn=1

“Solution” clicar em “Analysis Type”,

Deform Effects” “ON” e clicar em

File Select List Plot PlotCtrs WorkPlane Parameters Macro MenuCtrls Help

Di=laslslsq &

ANSYS Toolbar

/\ Static or Steady-State Analysis

SAVE_DB| RESUM_DB M POWRGRPH 1

Nonlinear Options
[NLGEOM] Large deform effects

ANSYS Main Menu ®|

Preferences
Preprocessor
B Solution
B Analysis Type
New Analysis
Restart
Sol'n Controls
Expansi
sy

nPass
 Ootices]

jAn ptions)
[ Fast Sol'n Optn
Define Loads
Load Step Opts
Physics
SE Management (CMS)
Results Tracking
Solve
Manual Rezoning
FLOTRAN Set Up
Run FLOTRAN
FSISet Up
MultiField Set Up
ADAMS Connection
Radiation Opts
Diagnostics

General Postproc

TimeHist Postpro

Drop Test

Topological Opt

ROM Tool

DesignXplorer VT

Design Opt &l

b 2

[ Pick a menu item or enter an ANSYS Commarq

|

[NROPT] N Raphson option

Adaptive descent

Linear Options
[LUMPM] Use lumped mass approx?

[EQSLV] Equation solver

Tolerance/Level -

- valid for all except Frontal and Sparse Solvers

Multiplier -

- valid only for Precondition CG
[PRECISION] Single Precision -

- valid only for Precondition CG
[MSAVE] Memory Save -

- valid only for Precondition CG

[PIVCHECK] Pivots Check

- valid only for Frontal, Sparse and PCG Solvers

[SSTIFJ[PSTRES]

Stress stiffness or prestress

Note: If NLGEOM,ON then set SSTIF,ON
[TOFFST] Temperature difference-

- between absolute zero and zero of active temp scale

0K

Program chosen =
ON if necessary S

[~ No

Program Chosen -

¥ On

—

Cancel

Help

splelnle 2 lelolalala

v No “ANSYS Main Menu” dentro do “Solution” clicar em “Solve”, “Current

LS”;

v" Clicar em “OK”".

v" Na janela “Information: Solution is done” clicar em “CLOSE”.

Método dos Elementos Finitos Aplicado a Engenharia de Estruturas
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©

4. POS PROCESSAMENTO

4.1. Gera, lista e plota os resultados:

v No “ANSYS Utility Menu” clicar em
Scaling”;

v" Na nova janela, selecionar:

o Displacement scale factor
v Clicar em “OK”.

JA\ ANSYS ED Utility Menu (vigabimetalica)

“Plot Ctrls”, “Style”, “Displacement

1.0 (true scale);

File Select List Plot PlotCtrs WorkPlane Parameters Macro MenuCtrls Help

Dl=las|slsq &

ANSYS Toolbar

EIEE

SAVE_DB| RESUM_DB M POWRGRPH

ANSYS Main Menu ®|

Preferences

Preprocessor

& Solution
@

ysics
SE Management (CMS)
Results Tracking
8 Solve

B From LS Files

=] olu

aptive

Electromagnet
Manual Rezoning
FLOTRAN Set Up
n FLOTRAN

on
diation Opts
iagnostics
General Postproc
TimeHist Postpro
Drop Test
Topological Opt

ROM Tool -l

DesignXplorer VT
Design Opt
Prob Design

Radiation Opt |

ELEMENTS

/\ Displacement Display Scaling

[/DSCALE] Scaling of Displacement Displays

WN  Window number

DMULT Displacement scale factor

User specified factor

| (/REPLOT] Replot upon OK/Apply?

Window 1 bl

€ Auto calculated
@ 10 (true scale) |
00 (off)

€ User specified

Viga bi-metalica

[elole[zlolelslolela]e|a

)

[ Pick a menu item or enter an ANSYS Comman

d (SOLUTION)

[ mat=1 [type=1

v No ANSYS Main Menu dentro do “General Postproc” clicar em “Plot

Results”, “Deformed Shape” para visualizar a configuracdo deformada
da estrutura;

v" Na janela “Plot Deformed Shape”, selecionar a opg¢ao “Def+undeformed”

e clicar em “OK”;
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Y ANSYS ED Utility Menu (vigabimetalica)

File Select List Plot PlotCtrs WorkPlane Parameters Macro MenuCtrls Help ‘

D=l o & & 2 &l EEE

ANSYS Toolbar ®|
SAVE_DB| RESUM_DB| QUIT| POWRGRPH _jJ
ANSYS Main Menu ®| 5]
Preferences ia]

Preprocessor

Solution

B General Postproc
Data & File Opts
[ Results Summary
Read Results
Failure Criteria

o Cllols |2l

ontour Plot
@ Vector Plot
Plot Path Item
[ Flow Trace
R Defi Trace Pt
R List Trace Pt
A Dele Trace Pt
Time Interval
Particle Trace -
@ Concrete Plot
ThinFilm
List Results
Query Results
& Options for Outp
Results Viewer
Write PGR File
Nodal Calcs
Element Table
Path Operations
Surface Operations

Blelofe|slolelsloloelalalajeais|e

Load Case
Check Elem Shape _vj A
| Pick a menu item or enter an ANSYS Command (POST1) [ mat=1 [type=1 [ real=1 [esys=0 [ secn=1 |

v No “ANSYS Main Menu” dentro do “General Postproc” clicar em “Plot
Results”, “Contour Plot”, “Nodal Solution”;
v" Na nova janela, selecionar:
o DOF Solution Temperature;
v Clicar em “OK”.

FA\ ANSYS ED Utility Menu (vigabimetalica) -3 X

File Select List Plot PlotCtrs WorkPlane Parameters Macro MenuCtrls Help ‘

Dz | B & & 2 gj—— A\ Contour Nodal Solution Data T [

ANSYS Toolbar Item to be contoured

SAVE_DB RESUMﬁ_B‘ QUIT| POWRGRPH (ga Favorites j

& Nodal Solution
& DOF Solution
@ X-Component of displacement

ANSYS Main Menu ®|
& DISPLACEMENT

Preferences
Preprocessor
Solution
B General Postproc
[ Data & File Opts
[ Results Summary
Read Results
Failure Criteria
B Plot Results
Deformed Shape
& Contor

m Y-Component of displacement
— @ P P
& Displacement vector sum

@

@ Z-Component of magnetic vector potential

¥ Magnetic vector potential
8 Stress
8 Total Strain
& Elastic Strain
& Plastic Strain
(&8 Creep Strain |

E Element Solu
E Elem Table
Line Elem Res
2D Flux Lines
Vector Plot
Plot Path Item
E Flow Trace
A Defi Trace Pt
A List Trace Pt
A Dele Trace Pt
Time Interval
Particle Trace
@ Concrete Plot
ThinFilm
List Results
Query Results
Options for Outp
Results Viewer
Write PGR File
Nodal Calcs

£

Undisplaced shape key

Undisplaced shape key ~[Deformed shape only =
Scale Factor [True scale f

Additional Options

Cancel | Heb |

lelo]e[zlolelslolela]e|a

Viga bi-metalica

El —

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

)
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Menu (vigabimetalica)

File Select List Plot PlotCtris WorkPlane Parameters Macro MenuCtrls Help ‘
bj=luol &l 2 EEE]

ANSYS Toolbar ®|
SAVE_DB| RESUM_DB| QUIT| POWRGRPH ﬂ
ANSYS Main Menu ®| 4 @
Preferences B SOLUTION

Preprocessor

Solution

B General Postproc

[ Data & File Opts

Results Summary

Read Results

Failure Criteria

B Plot Results
Deformed Shape
B Contour Plot

B Elem Table
[ Line Elem Res
B9 20 Flux Lines

Vector Plot

Plot Path Item

B Flow Trace

R Defi Trace Pt

A List Trace Pt

A Dele Trace Pt

Time Interval

B Particle Trace

Concrete Plot

ThinFilm

List Results

Query Results

Options for Outp

Results Viewer

[ Write PGR File

Nodal Cales ~|

Viga bi-metdlica

el pllkbbRRE

)

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

[mat=1 [type=1

[real=1

[esys=0

[secn=1 |

v" No “ANSYS Main Menu” dentro do “General Postproc” clicar em “Plot
Results”, “Vector Plot”, “Predefined”;

v" Na nova janela, selecionar:
o Stress
v Clicarem “OK”.

Principal S;

1\ ANSYS ED Utility Menu (vigabimetalica) -8 X |
File Select List Plot PlotCtis WorkPlane Parameters Macro MenuCtrls Help ‘
blzlaelas el { A Vector Piot of Predefined Vectors e =)

ANSYS Toolbar [ (PLVECT] Vector Plot of Predeined Vectors 3|
SAVE_DB| RESUM_DB| QUIT| POWRGRPH Item Vector item to be plotted | j}
= Strain-total 2 =

ANSYS Main Menu ®|
5 Preferences -
Preprocessor
Solution
B General Postproc
Data & File Opts
Results Summary
Read Resuits
Failure Criteria
Plot Results
B Deformed Shape
Contour Plot
& Vector Plot
o

Mode Vector or raster display

=]

Loc Vector location for results

User-defined
Plot Path Item
5 Flow Trace
A Defi Trace Pt
A List Trace Pt
R Dele Trace Pt
Time Interval
Particle Trace
Concrete Plot
ThinFilm
List Results
Query Results
Options for Outp
Results Viewer
[ Write PGR File
Nodal Calcs
Element Table
Path Operations
Surface Operations ~|

Edge Element edges

[/VSCALE] Scaling of Vector Arrows
WN Window Number

VRATIO Scale factor muttiplier

KEY  Vector scaling will be

OPTION Vector plot based on

Apply

.|
Pick a menu item or enter an ANSYS Command (Posn)l

Strain-mech+thrm

Flux & gradient

Nodal force data

Current Density ~

& Vector Mode

" Raster Mode

' Elem Centroid
(" Elem Nodes

[~ Hidden

Window 1 v

1
Magnitude based ~|
Undeformed Mesh -

Cancel

|[Principal S

o dolo]2 |

el pkkpkrRRRRRE0E

Help

)
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P ANSYS ED Utility Menu (vigabimetalica)

File Select List Plot PlotCtls WorkPlane Parameters Macro MenuCtrls Help ‘

D= 6o & & 2 &l B

ANSYS Toolbar ®|

SAVE_DB| RESUM_DB M POWRGRPH j

=l
ANSYS Main Menu ®| 1x] @
Preferences i |
Preprocessor ®| ®

Solution
B General Postproc
[ Data & File Opts
Results Summary
Read Results
Failure Criteria
B Plot Results
Deformed Shape
Contour Plot

User-defined
Plot Path Item
Flow Trace
R Defi Trace Pt
A List Trace Pt
R Dele Trace Pt
Time Interval
Particle Trace
Concrete Plot
ThinFilm

List Results

Query Results

& Options for Outp

Results Viewer

Write PGR File

Nodal Calcs

Element Table

Path Operations

Surface Operations ~|

el pllkbbRRE

)

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

v No “ANSYS Main Menu” dentro do “General Postproc” clicar em “Plot
Results”, “Contour Plot”, “Nodal Solution”;
v" Na nova janela, selecionar:
o STRESS X - Component of stress
v Clicar em “OK".

A\ ANSYS ED Utility Menu (vigabimetalica) -3 X

FEile Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtrls Help ‘

D2 | ® 8l & 2 g]—j A\ Contour Nodal Solution Data L 2 )

ANSYS Toolbar Item to be contoured
|

SAVE_DB| RESUM_DB M POWRGRPH. & Favorites =]
@ Nodal Solution
& DOF Solution
o Stress
]
@ Y-Component of stress
@ Z-Component of stress
& XY Shear stress
& VZ Shear stress
& XZ Shear stress
G 1st Principal stress
& 2nd Principal stress
& 3rd Principal stress
G Stress intensity j

L |®

ANSYS Main Menu

[ Preferences
Preprocessor
Solution
B General Postproc
Data & File Opts
Results Summary
Read Results
Failure Criteria
B Plot Results
Deformed Shape
Plot

AN )

=]
Elem Table
[ Line Elem Res
[ 2D Flux Lines
Vector Plot
Plot Path Item
Flow Trace
R Defi Trace Pt
A List Trace Pt
R Dele Trace Pt
[ Time Interval
Particle Trace
Concrete Plot
ThinFilm
List Results
Query Results
& Options for Outp
[ Results Viewer
[ Write PGR File metalica
Nodal Cales

|

Undisplaced shape key

Undisplaced shape key | Deformed shape only =l

Scale Factor [True Scale e[

Additional Options

oK Apply | Cancel ‘ Help ‘

wblbkklbbebaakpRe s

)

| Pick a menu item or enter an ANSYS Command (POSTL) mat=1 [type=1 real=1 csys=0 secn=1 |
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FA\ ANSYS ED Utility Menu (vigabimetalica)

File Select List Plot

PlotCtrls

WorkPlane

Parameters Macro MenuCtrls  Help

D=aselz e H

ANSYS Toolbar

- E &

SAVE_DB| RESUM_DB| QUIT| POWRGRPH|

ANSYS Main Menu

Preferences
Preprocessor
Solution
E General Postproc
Data & File Opts
Results Summary
Read Results
Failure Criteria
E Plot Results
Deformed Shape

Element S”o[u
Elem Table
Line Elem Res
2D Flux Lines
Vector Plot
Plot Path Item
Flow Trace
A DefiTrace Pt
A List Trace Pt
A Dele Trace Pt
Time Interval
Particle Trace
Concrete Plot
ThinFilm
List Results
Query Results
Options for Qutp
Results Viewer
Write PGR File
Nodal Calcs

3|

ANSYS

MAR 30 2010
14:51:23

NODAL SOLUTION

Viga bi-metdlica

K

‘ Pick a menu item or enter an ANSYS Command (POST1) ; mat=1 ‘ type=1 ‘ real=1 l csys=0 | secn=1 } %
v" No “ANSYS Utility Menu” clicar em “Plot Ctrls”, “Multi Windows Layout”;
v" Na nova janela, selecionar:
o Three (2 Top/Bot);
v" Clicar em “OK”,
JAY ANSYS ED Utiity Menu (vigabimetalica) =8| X |
File Select List Plot PlotCtrs WorkPlane Parameters Macro MenuCtrs Help ‘
D= alo a8 s ¢ E 1D
ANSYS Toolbar ®|
SAVE_DB| RESUM_DB| QUIT| POWRGRPH j
ANSYS Main Menu ®|
::ff:’;:r B | wooxz sororon (VR
@ Solution

Window Layout
B General Postproc
Data & File Opts
Results Summary
Read Results
Failure Criteria

" One Window
" Two (Left-Right)

¢ Two (Top-Bottom)

o Sl o |22

e Eung:::; Shape @ fThree(3Top/Bot) |
B8 Cor ™ Three(Top/2Bot)
Element Solu ~ Four (2Top/2Bot)

[ Elem Table

[ Line Elem Res Display upon OK/Apply?
2D Flux Lines
Vector Plot
Plot Path Item
[ Flow Trace
A Defi Trace Pt
R List Trace Pt
R Dele Trace Pt
Time Interval
[ Particle Trace
Concrete Plot
ThinFilm
List Results
Query Results
Options for Outp
Results Viewer
[ Write PGR File
Nodal Calcs -l

Multi-Plots b

Cancel

[elole[zlelelslolelalolalaale@|e

)

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

v Ir no “ANSYS Utility Menu” clicar em “Plot Ctrls”, “Multi Plot Ctrls”;
v' Escolher para cada janela o que quer plotar;
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Y ANSYS ED Utility Menu (vigabimetalica)

File Select List Plot PlotCtls WorkPlane

b= a|a sl

ANSYS Toolbar
SAVE_DB| RESUM_DB| Q

ANSYS Main Menu

Preferences
Preprocessor
Solution
B General Postproc
[ Data & File Opts
Results Summary
Read Results
Failure Criteria
B Plot Results
Deformed Shap
B Contour Pk
T

Element Soly
Elem Table
[ Line Elem Re
2D Flux Lines
Vector Plot
Plot Path Item
[ Flow Trace
A Defi Trace Pt
A List Trace Pt
R Dele Trace Pt
Time Interval
[ Particle Trace
Concrete Plot
ThinFilm
List Results
Query Results
Options for Outp
Results Viewer
[ Write PGR File
Nodal Calcs

Pan Zoom Rotate ...

View Settings

Numbering ..
Symbols ...

Style

Font Controls
Window Controls
Erase Options

Animate
Annotation

Device Options ...
Redirect Plots
Hard Copy

Save Plot Ctrls ...

Restore Plot Ctrls ...

Reset Plot Ctrls

CaptureImage .
Restore Image ...
Write Metafile

low Lay

Best Quality Image

Parameters  Macro

MenuCtrls  Help

- ==

el pllkbbRRE

)

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

A\ ANSYS ED Utility Menu (vigabimetalica) -8 X
File Select List Plot PlotCtrs WorkPlane Parameters Macro MenuCtris Help ‘
Di=lasaeleH EIEE

ANSYS Toolbar

SAVE_DB| RESUM_DB M POWRGRPH

ANSYS Main Menu

Preferences
Preprocessor
Solution
B General Postproc
[ Data & File Opts
Results Summary
Read Results
Failure Criteria
B Plot Results
[ Deformed Shape
B Contour Plot
=]

lement Solu
Elem Table
B Line Elem Res
2D Flux Lines
Vector Plot
Plot Path Item
Flow Trace
A DefiTrace Pt
A List Trace Pt
R Dele Trace Pt
Time Interval
[ Particle Trace
Concrete Plot
ThinFilm
List Results
Query Results
Options for Outp
[ Results Viewer
[ Write PGR File
Nodal Calcs

®|

AL SOLUTION

Edit Window
 Window 1
¢ Window 2
¢ Window 3
¢ Window 4
¢ Window 5

Display Type

@ Entity Plots

" Graph Plots

el pllkbbRRE

)

| Pick a menu item or enter an ANSYS Command (POSTL)

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

v

ASRNINES
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Clicar no “Utility Menu” em “Plot”, “Multi Plot”.

SALVANDO ARQUIVOS E SAINDO DO PROGRAMA:
No ANSYS Tollbar, clicar em “SAVE_DB” para salvar no “Data Base”,
Ainda no ANSYS Toolbar, clicar em “QUIT”;
Na nova janela, selecionar a opcao “Save everything” e clicar em “OK”.
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