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ESTUDO DE UM BANCO DE CAPACITORES SOB ACAO DO VENTO

INTRODUCAO

O objetivo deste exemplo é a verificacdo da capacidade resistente dos
elementos estruturais de um Banco de Capacitores, quando submetido a acdo
do vento. Os elementos metélicos que o compBe possuem propriedades
geométricas relativas as cantoneiras 3”x "4” e 2 72" x 3/16”. O carregamento €
constituido das cargas permanentes e das cargas de vento. O carregamento
devido ao vento segue as determinacdes da NBR-6123/87.

Na andlise do banco de capacitores deste exemplo vamos utilizar o
elemento de viga tridimensional — BEAM 4 do ANSYS. Antes de iniciar a
analise da estrutura, descrevemos as caracteristicas deste exemplo.

A) BEAM 4 - Elemento de viga tridimensional elastica.
i Descricao do elemento BEAM 4.

BEAM4 é um elemento uniaxial, tridimensional, linear com capacidades de
atuar na tragdo, compressao, torcao e flexdo. O elemento tem 6 graus de
liberdade por no, sendo elas, 3 translacfes segundo os eixos X y e z, e 3
rotacdes em torno de tais eixos.

Figura 3 — Elemento BEAM 4.

ii. Caracteristicas do elemento BEAM 4:

a. Nome na biblioteca do ANSYS ED 9.0: BEAM 4;

b. KEYOPT (9) = N, usado para informar o nimero N de pontos
intermediarios entre 0os nés i e j que se solicitam os resultados;
Noés: 3 (i—j— k), sendo o n6 k opcional,

d. Graus de liberdade: 6 DOF - UX, UY, UZ, ROTX, ROTY e
ROTZ, trés translacbes segundo 0s eixos X y e z e trés rotacdes
ao redor dos eixos X, y e z, respectivamente;

(@]
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e. Propriedades dos Materiais: Comando MP, label, NSET, valor
onde label é:
i. EX = Mddulo de Elasticidade Longitudinal ou de Young Ex;
ii. G = Modulo de Elasticidade Transversal;
iii. ALPX = Coeficiente de dilatacao térmica;
iv. DENS = Densidade;
f. Constantes Geomeétricas:
i. Ry =éarea da secao transversal A;
ii. R, =momento de inércia I;
ii. Rz =momento de inércia ly;
Iv. R4 =espessura na direcéo z;
V. Rs = espessura na direcéo vy,
vi. Rg = angulo 6 de orientagao;
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Figura 4 — Secéo transversal.
g. Cargas:
i. Admite prescricdo nos deslocamentos: comandos D,
DSYM, DK;

ii. Admite cargas concentradas nos nés: comandos F, FK;

iii. Cargas distribuidas nos elementos: comando SFBEAM,
label PRESS;

1. Load Key: 1 - sentido ij; direcdo —z normal,

Load Key: 2 - sentido ij; direcdo —y normal;

Load Key: 3 - sentido ij; direcdo +x tangente;

Load Key: 4 — sentido i; direcdo +x axial;

5. Load Key: 5 — sentido j; direcdo —x axial;
iv. Para insercdo de cargas de inércia (por exemplo, peso
proprio) utilizar ACEL;

h. Orientagcdo dos Elementos: eixo xL & orientado do n6 i para o
no j. Quando o elemento é fornecido utilizando-se a opcéao de 2
nos (isto é, ndo é fornecido o nd k), o angulo g é medido no
sentido anti-horario a partir do plano XG-YG. Portanto, a

rwn
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orientacdo default do eixo yL (para g=0) € automaticamente
calculada como sendo paralela ao plano XG-YG. Para o caso
onde o elemento € paralelo ao eixo ZG, o eixo yL é orientado
paralelo ao eixo YG. Para o controle do usuério da orientagéo dos
eixos, deve-se usar ou 0 angulo g ou a opgao do terceiro né k. Se
ambos forem definidos, a opcédo pelo terceiro no tera preferéncia.
O terceiro n6 k, se usado, define um plano (com i e j) que contera
0s eixos XL e zL. Este terceiro n6 ndo necessariamente faz parte
da estrutura.
i. Resultados: (os mais importantes fornecidos pelo programa):
i. Deslocamentos e deformacdes: Para o KEYOPT(9)=0
1. Esforgo normal nas barras;
a. No inicial NXI=SMISC(1)
b. N6 final NXJ=SMISC(7)
2. Esforco cortante;
a. No inicial QYI=SMISC(2)
b. N6 final QYJ=SMISC(8)
c. NOo inicial QZI=SMISC(3)
d. NO final QZJ=SMISC(9)
3. Momento torcor;
a. NO inicial MTI=SMISC(4)
b. No final MTJ=SMISC(10)
4. Momentos Fletores;
a. NOo inicial MYI=SMISC(5)
b. N6 final MYJ=SMISC(11)
c. NO inicial MZI=SMISC(6)
d. N6 final MZJ=SMISC(12)
ii. Deslocamentos e deformagdes: Para o KEYOPT(9)=1
1. Esforgo normal nas barras;
a. NGO inicial NXI=SMISC(1)
b. NO IL intermediario: NX1=SMISC(7)
c. No final NXJ=SMISC(13)
2. Esforco cortante direcdo y;;
a. No inicial QYI=SMISC(2)
b. N6 IL intermediério: QY1=SMISC(8)
c. No final QYJ=SMISC(14)
3. Esforgo cortante diregéo z;;
a. NOo inicial QZI=SMISC(3)
b. NO IL intermediario: QZ1=SMISC(9)
c. No final QZJ=SMISC(15)
4. Momento torgor;
a. NO inicial MTI=SMISC(4)
b. NO IL intermediario: MT1=SMISC(10)
c. NOo final MTJ=SMISC(16)
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5. Momentos Fletores em torno do eixo yj;
a. No inicial MYI=SMISC(5)
b. N6 IL intermediario: MY1=SMISC(11)
c. No final MYJ=SMISC(16)
6. Momentos Fletores em torno do eixo z;;
a. NOo inicial MZI=SMISC(6)
b. NO IL intermediario: MZ1=SMISC(12)
c. NO final MYJ=SMISC(17)
iii. E assim por diante para o KEYOPT(9)=3,5,7¢e9
j. Restricoes:
i. Comprimento do elemento deve ser positivo.
ii. Area da secdo transversal ndo deve ser negativa;

PROPRIEDADES GEOMETRICAS

e Cantoneiras 3” x ¥4” cm.
o R1 = é&rea da sec¢éo transversal A = 0.875E-3 m2.

o R2 = momento de inércia Iz = 0.456E-6m*;
o R3=momento de inércia ly = 0.456E-6m*;
o R4 =espessura na dire¢ao z h=0.762E-1 m;

e Cantoneiras 2 72” x 3/16” cm.
o R1 = é&rea da sec¢éo transversal A = 0.582E-3 mz2.

o R2 = momento de inércia Iz = 0.194E-6m*;
o R3=momento de inércia ly = 0.194E-6m*;
o R4 =espessura na direcao z h =0.635E-1 m;

e Elementos ceramicos.
o R1 = é&rea da sec¢éo transversal A =0.63617E-2 m2.

o R2=momento de inércia Iz = 0.32206E-5m*;
o R3=momento de inércia ly = 0.32206E-5m*;
o R4 =espessura na dire¢ao z h = 0.900E-1 m;

PROPRIEDADES DOS MATERIAIS

e Cantoneiras metalicas:

o Mddulo de elasticidade longitudinal = E: 2.058E11 Pa;
o Coeficiente de Poisson =0.25
o Massa especifica = 7580 N

e Elementos Ceramicos
o Mddulo de elasticidade longitudinal =E: 1.1176E11 Paq;
o Coeficiente de Poisson =0.23
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CARGAS CONSIDERADAS

e Peso Proprio;
e Componentes elétricos;
e Vento;

o Vento: a velocidade béasica do vento, Vo é de 185 Km/h. A
velocidade caracteristica do vento, VK, foi determinada com a
NBR599/78, adotando-se: Vk = V0.S1.S2.S3;

o Foram considerados os seguintes coeficientes;

» Fator topogréafico: S1 =1.1;

» Fator de rugosidade: considerando Classe A e supondo
terreno aberto, sem obstrucgdes:

e H<3m =S2=0.83;
e 3m<h<bm =S2=0.88;
e 5m<h<10m =S2 =1.00;

» Forca de arrasto: para o perfil de velocidades
correspondentes aos fatores acima estabelecidos,
calculou-se a pressédo de obstrucdo e as agbOes nodais
equivalentes, tomando-se como coeficiente de arrasto Ca =
2.1. Este € um coeficiente compativel com a norma
americana ANSI-A58.1/1982, no valor de Ca = 2.07.

COMENTARIOS

Eixos Locais:

e Barras na direcdo Xg — Para angulo igual a zero e Yl paralelo ao plano

XgYq:
T
G JLYL
AT HG T
W NOIp———————* -
G J X,
E’G
Zr.

e Barras na direcdo Yg — Para angulo igual a zero e Yl paralelo ao plano
XgYq:
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e Barras na direcdo Zg — Para angulo igual a zero e Y| paralelo ao plano
YQ:

NO 1

e Barras inclinadas — Para angulo igual a zero e Yl paralelo ao plano
XgYq:
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COMANDOS ANSYS®9.0ED

®1.

1.1

1.2.

v

1.3.

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: “Banco de
Capacitores”;

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:
“capacitores’;
Clicar em OK.

Escolhe o tipo de andlise que se pretende executar, visando filtrar

comandos a serem apresentados na telas de entrada:

v
v

No ANSYS Main Menu clicar em “Preferences”;

Na nova janela que aparecer, em “Discipline for filtering GUI Topics”,
selecionar a opg¢ao “Structural”;

Clicar em OK.

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

Escolhe o tipo de elemento finito que ser4 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 “BEAM”, “3D ELASTIC 4” e clicar em “OK”.

Clicar em “OK?”;

Fechar a janela do “Element Types”;
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ANSYS ED Utility Menu (Capacitores)

REFEEEE EIEE

N\ Element Types = [

IE

Defined Element Types:
[NONE DEFINED

o
nz=|7

N\ Library of Element Types

Only structural element types are shown

Library of Element Types

Pipe 3D elasti
Solid plastic 24
Shell

Solid-Shell “1|3D elastic 4

Help

LENEEEEEREEREEBE

feral POStProc
Hist Postpro

Radiation Opt

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

C
O 2.2. Define as constantes geométricas da secéo das barras que compde

0 modelo:

v Dentro do “Preprocessor”, selecionar “Real Constants”;

v" Dentro do “Real Constants”, selecionar “Add/Edit/Delete”;

v Na nova janela que abrir, clicar em “Add...” para adicionar novas
constantes geométricas;

v Uma nova janela se abrird entdo selecionar o tipo de elemento em
“Choose element type” e clicar em OK;

v A janela “Real Constants Set Number 1, for “BEAM 4” ira aparecer.
Deve-se inserir:

o Real Constant Set No. =1

o Cross-sectional Area AREA = 0.857E-3
o Areamoment of inertia 1ZZ = 0.456E-6
o Areamoment of inertia 1YY = 0.456E-6
o Thickness along Z axis TKZ =0.762E-1

v" Clicar em “APPLY”;
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AV ANSYS ED Utilty Menu (Capacitores) .
ol 6l ] ol ] +] 8 SiE
2 g T ] A\ Real Constant Set Number 1, for BEAMA ot &|

N\ Real Constants

Element Type Reference No. 1

3 — || Real Constant Set No. [1
:r Cross-sectional area  AREA
y
Area moment of inertia  [ZZ 0.456E-6
a8
Area moment of inertia  IYY 0.456E-6

Thickness alongZaxis ~ TKZ 0.762€-1
Thickness along Y axis ~ TKY
Orientation about X axis THETA
Initial strain ISTRN

Torsional moment of inertia IXX

Shear deflection const Z SHEARZ

;J 4 Shear deflection const Y SHEARY

Rotational frequency  SPIN

sq = Added mass/unit length  ADDMAS
G _Clese | b |

i
Drop Test

EEEEEEEEEEEEB

[ ]| 445

Topological Opt
ROM Tool

DesignXplorer VT oK Apply Cancel Help
Design Opt

Prob Design

Radiation Opt

Run-Time Stats

[ Session Editor

Finish 5|

rlelole]s

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

v A janela “Real Constants Set Number 2, for “TBEAM 4” ira aparecer.
Deve-se inserir:
Real Constant Set No. =2
Cross-sectional Area AREA = 0.582E-3
Area moment of inertia  1ZZ = 0.194E-6
Area moment of inertia  IYY = 0.194E-6
o Thickness along Z axis TKZ = 0.635E-1
v" Clicar em “APPLY”;
D= 9 o 2] | 2] = A E @

A Real Constants 3

o O O O

/\ Real Constant Set Number 2, for BEAM4

[I£]

Element Type Reference No. 1
Real Constant Set No.

B Pr :
B Py || Cross-sectional area AREA 0.582E-2
a Area moment of inertia  [ZZ 0.194E-6

Area moment of inertia  IYY 0.194E-6

Thickness along Z axis  TKZ |0.535E»1

Thickness along Y axis ~ TKY

Orientation about X axis THETA

Initial strain ISTRN

Torsional moment of inertia IXX

Shear deflection const Z SHEARZ

Shear deflection const Y SHEARY

LERNEEREEEEREEB

Rotational frequency  SPIN

]

Added mass/unit length ADDMAS

i =

Drop Test
Topological Opt
ROM Tool

DesignXplorer VT
Design Opt

Prob Design
Radiation Opt
Run-Time Stats

Apply

Session Editor
Finish

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

v A janela “Real Constants Set Number 3, for “TBEAM 4” ira aparecer.
Deve-se inserir:
o Real Constant Set No. =3
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Cross-sectional Area AREA = 0.63617E-2
Area moment of inertia  1ZZ = 0.32206E-5
Area moment of inertia 1YY = 0.32206E-5
o Thickness along Z axis TKZ = 0.900E-1

v" Clicar em “OK”.

o O O

ANSYS ED Utility Menu (Capacitores)

Dz @ 9l 2] 2| 2] B EEIE
e 3|
A Real Constants =] g
= i \ Real Constant Set Number 3, for BEAM4 =) S
I 1)
=1 l || Element Type Reference No. 1
E o Real Constant Set No. 3 I
Cross-sectionalarea  AREA Tl §

Area moment of inertia  12Z 0322065 @l
Area moment of inertia VY 0.32206E-5 &3
= =
Thickness along Z axis ~ TKZ 09E-1 | s
Thickness along Y axis  TKY P
9 B
Orientation about X axis THETA &

“
Initial strain ISTRN *‘/

T | it of inertia IXX &
orsional moment of inertia
Shear deflection constZ SHEARZ
Shear deflection const Y SHEARY

5 e He Rotational frequency  SPIN
G
Added mass/unit length  ADDMAS o

|
£

2

2|
&

oK Apply Cancel ‘ Help ‘
Session Editor
Finish | 1
[ Pick a menu item or enter an ANSYS Comman d (PREP7) [ mat=1 [type=1 real=1 csys=0 secn=1

v
v

Clicar em “CLOSE”.
Fechar a janela do “Element Types”;

2.3.

Define as propriedades do material:
Dentro do “Preprocessor”, selecionar “Material Props”, “Material Models”;
Na nova janela que abrir, para o “Material Model Number 1”7, no quadro
“Material Models Available” selecionar:
“Structural>Linear>Elastic>Isotropic”;
Dar um duplo clique em “Isotropic”;
A janela “Linear Isotropic Material Properties for Material Number 1 ir4
abrir. Inserir na lacuna “EX” o valor referente ao Médulo de Elasticidade
do material e clicar em “OK”:

o EX = 2.058E11;

o PRXY =0.25
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Y ANSYS ED Utility Menu (Capacitores)

JﬁJﬂJJJ;J% EIE )

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

Electromag Units Material Models Defined Material Models Available
Convert ALPx L BMaterial Model Number 1 2l | G Favorites

B Change Mat Num \ Linear Isotropic Properties for Material Number 1
ilure Criteria

rite to File
Read from File I Linear Isotropic Material Properties for Material Number 1

s

umbering Ctris |2.058E11
Archive Model
Coupling / Ceqn
FSI Set Up
MultiField Set Up
Loads

0.25

Add Temperature | Delete Temperature Graph

ok | concel | Hep |

Banco de capacitores

ROM Tool

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

v" Na nova janela que abrir, para o “Material Model Number 1”7, no quadro
“Material Models Available” selecionar: “Structural>Density”;
v Dar um duplo clique em “Density” e inserir;
o DENS = 7850
v" Clicar em “OK”;

Eile  Sele t P PlotC WorkP rame M He ‘
D= | 5 #] =| 7| ElEE

sve o] s o] o] o

Lels [

>

L e

[ Preferences
B Preprocessor
Element Type
Real Constants
B Material Props
B Material Library
Temperature Units
[ Electromag Units Material Models Available
SMaterial Models
Convert ALPx [Material Model Number 1 (& Favorites
Change Mat Num @ Linear Isotropic 2
@ Failure Criteria /\ Density for Material Number 1y
Write to File
Read from File
Sections

Density for Material Number 1

DENS

MuitiField Set Up
Loads
Physics

Add Temperature | Delete Temperature
Path Operations &

Solution | ok | concel |

Banco de capacitores

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

v' Clicar em “Material”’, “New Model”;
v Inserir:

o 2
v Clicar em “OK”;
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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 A janela “Linear Isotropic Material Properties for Material Number 1 ir4
abrir. Inserir na lacuna “EX” o valor referente ao Modulo de Elasticidade
do material e clicar em “OK”:

o EX =1.1176E11;
o PRXY =0.23

A\ ANSYS ED Utility Menu (Capacitores)

SEFCEED] m— } EIEIE

Preferences

B Preprocessor
Element Type
Real Constants
B Material Props

nits Material Models Defined Material Models Available
Material Modeld
Convert ALPx 68 Material Model Number 1 =l | (& Favorites

Failus rite
File

Change Mat Num @ Density \ Linear Isotropic Properties for Material Number 2 =)
reria
i

Linear Isotropic Material Properties for Material Number 2

n
General Postproc
TimeHist Postpro

Drop Test

Topological Opt Banco de capacitores
ROM Tool .
[ Pick a menu item or enter an ANSYS Comman d (PREP7) [ mat=1 [type=1 [real=1 [esys=0 [secn=1

v' Fechar a janela “Define Material Model Behavior”.

O
2.4. Cria o modelo geométrico:
2.4.1. Numera os noés e elementos:
v" No ANSYS Utility Menu clicar em “PlotCtrls” e acessar a opcédo
“Numbering”;
v" Na nova janela que aparecer, selecionar:
o NODE Node Numbers ON
o Elem-Attrib numering Element Numbers
v" Clicar em “OK".
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Y ANSYS ED Utility Menu (Portlrig)

File Select List Plot PlotCtrs WorkPlane Parameters Macro MenuCtrls Help

Di=as|sle e E

ANSYS Toolbar

- ==

SAVE_DB| RESUM_DB M POWRGRPH

ANSYS Main Menu ®|

Preferences

B Preprocessor
Element Type
Real Constants

B Mat

i
Write to File
Read from File

Sections

Modeling

Meshing

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

Loads
Physics

Path Operations

Topological Opt
ROM Tool

Props

Material Library
Temperature Units
Electromag Units

B A\ Plot Numbering Control

LINE Line numbers

AREA Ares numbers

VOLU Volume numbers

i NODE Node numbers
Elem / Attrib numbering

TABN Table Names

SVAL Numeric contour values

[/NUM] Numbering shown with

[/REPLOT] Replot upon OK/Apply?

oK Apply

[~ Off

[~ Off

Colors & numbers v
Replot -

Cancel | Help |

[elole[zlolelslolefalala

)

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

csys=0 secn=1

2.4.2. Cria 0s n6s que compde a malha de elementos finitos no sistema de

coordenadas ativo:

v" Dentro do “Preprocessor” selecionar “Modeling”, “Create”, “Nodes”, “In

v

v

Método dos Elementos Finitos Aplicado a Engenharia de Estruturas

Active CS”;

Na nova janela que abrir, inserir um namero para 0 n6 que sera criado
em “NODE Node Number” e as coordenadas X e Y,

Para criar o primeiro né:
o NODE

Clicar em “APPLY”;
Para criar o n6:
o NODE

Clicar em “APPLY”;
Para criar o no:
o NODE

Clicar em “APPLY”;
Para criar o n6:
o NODE

Clicar em “APPLY”;
Para criar o n6:

o NODE

Clicar em “APPLY”;

Node Number :
o X,Y,Z Location in active CS :

Node Number :
o X,Y,Z Location in active CS :

Node Number :
o X,Y,Z Location in active CS:

Node Number :
o X,Y,Z Location in active CS :

Node Number :
o X,Y,Z Location in active CS :

Y = 1.38095;

Y =1.58095;

Y =2.7619;
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v' Para criar 0 no:

o NODE Node Number : 11;

o X,Y,Z Location in active CS : X=0 Y =2.9619;
v" Clicar em “APPLY”;
v' Para criar o0 no:

o NODE Node Number : 15;

o X,Y,Z Location in active CS : X=0 Y = 3.7938;
v" Clicar em “APPLY”;
v' Para criar 0 no:

o NODE Node Number : 17;

o X,Y,Z Location in active CS : X=0 Y =4.2202;
v" Clicar em “APPLY”;
v" Para criar 0 né:

o NODE Node Number : 19;

o X,Y,Z Location in active CS : X=0 Y = 4.6393;
v" Clicar em “APPLY”;
v' Para criar 0 no:

o NODE Node Number : 21;

o X,)Y,Z Location in active CS : X=0 Y =5.0657;
v" Clicar em “APPLY”;
v' Para criar o0 né:

o NODE Node Number : 23;

o X,Y,Z Location in active CS : X=0 Y = 5.4848;
v" Clicar em “APPLY”;
v' Para criar o no:

o NODE Node Number : 25;

o X,Y,Z Location in active CS : X=0 Y =5.9112;
v" Clicar em “OK”;
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Y ANSYS ED Utility Menu (Capacitores)

File Select List Plot PlotCtls WorkPlane Parameters Macro MenuCtrls Help ‘

D= us & & 2 & EIE!

ANSYS Toolbar ®|
SAVE_DB| RESUM_DB| QUIT| POWRGRPH ﬂ

ANSYS Main Menu

Preferences
B Preprocessor
Element Type

Sections

B Modeling B3
B Create
@ Keypoints 9| s
@ Lines
Areas

Volumes

A On Keypoint
A Fill between Nds
A Quadratic Fill
Rotate Node CS
[E] Write Node File
[ Read Node File
@ Elements
B Contact Pair
Piping Models
ircuit

Transducers

clofefzlolelslolealala

eflect Banco de capacitores
Check Geom

)

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

v Dentro do “Preprocessor” selecionar “Modeling”, “Copy”, “Nodes”;
v Clicar em “Copy”
v" Na nova janela, clicar em “PICK ALL”;
v Na nova janela [EGEN], que copia os elementos, numerando-os:
o ITIME 10
o DX 0.915
o INC 2
v" Clicar em “OK”;

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

File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtrls Help ‘

Dls|as| sl 2| EIEE

ANSYS Toolbar ®|
SAVE_DB| RESUM_DB| QuIT| POWRGRPH
ANSYS Main Menu ®|

Le

[ Preferences
B Preprocessor

Element Type [NGEN] Copy Nodes
Real Constants

Material Props ITIME Total number of copies -
Sections
B Modeling

\ Copy nodes

lol2le

- including original

X-offset in active CS

el ]
s |

Ed

Y-offset in active CS
Move / Modify

=]
& Copy Z-offset in active CS J@
A Keypoints =4
; Lines Node number increment @J
Areas
A Volumes RATIO Spacing ratio @
» @)
A Line Mesh S
A Area Mesh Q

"

ez [t ol

A
A Scale & Copy =
Elements

Cancel

B Genl plane st
[ Update Geom

Meshing

Checking Ctrls

Numbering Ctris Banco de capacitores

Archive Model

[@ Archive Model =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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2.4.3. Cria os elementos:
v' Dentro do “Preprocessor” selecionar “Modeling”, “Create”, “Elements”,
“Elements Attributes”;
v" Na nova janela que abrir escolher:
o TYPE 1
o MAT 1
o REAL 1
v Clicar em “OK”.

A\ ANSYS ED Utility Menu (Capacitores)

File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtrls Help ‘

Dls|as| s 2| EIEE

ANSYS Toolbar ®|
SAVE DB RESUM_DB| QUIT| POWRGRPH

ANSYS Main Menu ®|

[ Preferences
B Preprocessor
@

ts

[TYPE] Element type number
[MAT] Material number

[REAL] Real constant set number

AN )

[ESYS] Element coordinate sys

[SECNUM] Section number |None defined -
[TSHAP] Target element shape Straight line -

Elem Attribute
B Auto Numbered

rf / Contact

tension
User Numbered
[ Write Elem File
[ Read Elem File

ebllpkklkrRaeEEE6

Operate Banco de capacitores
& Move / Modify El

)

[ Pick a menu item or enter an ANSYS Comman d (PREP7) [ mat=1 [type=1 [reat=1 [csys=0

v Para criar os elementos: dentro do “Preprocessor” selecionar “Modeling”,

“Create”, “Elements”, “Auto Numbered”, “Thru Nodes”;
v" Na nova janela que abrir, apontar os nés 1 e 3 e clicar em “OK”;

v' Dentro do “Preprocessor” selecionar “Modeling”, “Copy”, “Elements”,
“Auto Numbered”;
v" Clicar em “PICK ALL”;
v" Na nova janela [EGEN], que copia os elementos, numerando-os:
o ITIME=5
o NINC=2
v" Clicar em “OK”;
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¥A\ ANSYS ED Utility Menu (Capacitores) - 3 X
File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtrls Help

Dizlas s & 2 EIEIE

ANSYS Toolbar ®|

SAVE_DB| RESUM_DB ‘Qﬂ POWRGRPH

ANSYS Main Menu

®|

Preferences
B Preprocessor
Element Type
Real Constants
Material Props
Sections
B Modeling
Create
B Operate

Move / Modify

B Copy
A Keypoints
A Lines
A Areas
R Volumes
AR Line Mesh
R Area Mesh
Nodes
B He

vl
A User Numbered

Reflect
Check Geom
Delete
Cydlic Sector
s

Genl plane strn

Update Geom
Meshing
Checking Ctrls
Numbering Ctrls
Archive Model

NODES

NODE NUM

A\ Copy Elements (Automaticaliy]

[EGEN] Copy Elements (Automatically Numbered)
ITIME Total number of copies -

- including original

NINC Node number increment
MINC Material no. increment
TINC Elem type no. increment
RINC Real constant no. incr
SINC Section ID no. incr
CINC Elem coord sys no. incr
DX  (opt) X-offset in active
DY  (opt) Y-offset in active

DZ  (opt) Z-offset in active

Banco de capacitores

el pllkbblRRE

)

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

mat=1 [type=t real=1

csys=0 secn=1

FA\ ANSYS ED Utility Menu (Capacitores)

File Select List Plot PlotCtrs WorkPlane Parameters Macro MenuCtrls Help

Di=las|sl e E

ANSYS Toolbar

- Ee

SAVE_DB| RESUM_DB M POWRGRPH

ANSYS Main Menu

®|

Preferences
B Preprocessor
Element Type
Real Constants
Material Props
Sections
B Modeling
Create
Operate
E Move / Modify
B Copy
A Keypoints
A Lines
A Areas
A Volumes
A Line Mesh
R Area Mesh
Nodes
B Element:
A

A User Numbere

Reflect
B Check Geom
Delete
Cyclic Sector
s
Genl plane strn
Update Geom

Meshing

Checking Ctrls

Numbering Ctrls

Archive Model

Banco de capacitores

el pklkbbRRE

)

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

[mat=1 [type=1 [real=1

[esys=0

[secn=1

v' Dentro do “Preprocessor” selecionar “Modeling”, “Create”, “Elements”,
“Elements Attributes”;
v" Na nova janela que abrir escolher:

v" Clicar em “OK”.
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¥A\ ANSYS ED Utility Menu (Capacitores) - 3 X
File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtrls Help ‘
Dizlas s & 2 EIEIE

ANSYS Toolbar ®|

SAVE_DB| RESUM_DB ‘Qﬂ POWRGRPH

ANSYS Main Menu

®|

Preferences /\ Element Attributes

B Preprocessor
Element Type
Real Constants
Material Props
Sections
B Modeling

B Create
@ Keypoints
@ Lines
Areas
Volumes
Nodes
8 Hements

Define attributes for elements

[TYPE] Element type number
[MAT] Material number
[REAL] Real constant set number
[ESYS] Element coordinate sys
[SECNUM] Section number

[TSHAP] Target element shape

=]
R Thru Nodes
B At Coincid Nd
B Offset Nodes

Surf / Contact

@ SpotWeld

[@ Pretension

@ User Numbered

[E] Write Elem File

[E] Read Elem File

Superelements Cancel

|None defined -

| straight line

5

Contact Pair

B Piping Models

@ Circuit

@ Transducers
Operate
Move / Modify

Banco de capacitores

el pllkbblRRE

)

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

el |

v

Para criar os elementos: dentro do “Preprocessor” selecionar “Modeling”,

“Create”, “Elements”, “Auto Numbered”, “Thru Nodes”;

Na nova janela que abrir, apontar os nés
Apontar nés 19 e 21 e clicar em “APPLY”;
Apontar nos 23 e 25 e clicar em “OK”;

P\ ANSYS ED Utility Menu (Capacitores)

15 e 17 e clicar em “APPLY”;

File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtrs Help

|z 8o 8l & 2

ANSYS Toolbar

- ==

3|

SAVE_DB| RESUM_DB w POWRGRPH

ANSYS Main Menu

Preferences
B Preprocessor
Element Type
Real Constants
Material Props
Sections
B Modeling
8 Create

Keypoints
Lines
Areas
Volumes
@ Nodes
B Elements
B Elem Attributes
d

Offset Nodes
@ Surf / Contact
@ SpotWeld
& Pretension
User Numbered
[E] Write Elem File
[E] Read Elem File
Superelements
E Contact Pair
@ Piping Models
@ Circuit
Transducers
Operate
Move / Modify

Banco de capacitores

| Els s 2

plell:tbpkbphRaaRpee

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

[ secn=1 |

v' Dentro do “Preprocessor’ selecionar “Modeling”, “Copy”, “Elements”,

“Auto Numbered”;
v" Clicar em “PICK ALL”;

v" Na nova janela [EGEN], que copia os elementos, numerando-0s:

o ITIME=2
o NINC=1
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v" Clicar em “OK”;

FA ANSYS ED Utility Menu (Capacitores) -8 X

File Select List Plot PlotCtrs WorkPlane Parameters Macro MenuCtrls Help ‘

NECECER EIEIE

DZ (opt) Z-offsetin active

A User Numbere:
Reflect

& Check Geom

& Delete

Cydlic Sector

s

[ Genl plane st
Update Geom

ANSYS Toolbar ®|
SAVE_DB| RESUM_DB| QUIT| POWRGRPH
=

ANSYS Main Menu ®| 8 =@

Preferences - I\ Copy Elements (Automatically-

3 Preprocessor 2|
HomeatTyie oM [EGEN] Copy Elements (Automatically Numbered) 8@
Real Constants ITIME Total number of copies - | @
Material Props 7] ‘
R - including original 2
B Modeling NINC Node number increment B3~

Create
Operate MINC Meaterial no. increment G| "8
& Move / Modi
B Copy i TINC Elem type no. increment i
A Keypolits RINC Real constant no. incr &
R Lines
A Areas SINC  Section ID no. incr @J
R Volumes
A Line Mesh CINC Elem coord sys no. incr
R Area Mesh 5
Al DX (opt) X-offset in active Q
8 Element DY  (opt) Y-offset in active 2
&
=]
=
=
®
2|
<

Meshing

Checking Ctrls

Numbering Ctrls Banco de capacitores

@ Archive Model

3 Archive Model 5l 2|
[ Pick a menu item or enter an ANSYS Command (PREP7) mat=1 [type=1 real=2 csys=0 secn=1 |

A\ ANSYS ED Utility Menu (Capacitores)

File Select List Plot PlotCtrs WorkPlane Parameters Macro MenuCtrls Help ‘

D|z|as| a8l & 2= EIEE

ANSYS Toolbar
SAVE_DB| RESUM_DB| QUIT| POWRGRPH

ANSYS Main Menu ®|

Preferences i NODES
B Preprocessor
Element Type
Real Constants
Material Props
Sections
B Modeling
Create
Operate
Move / Modify
B Copy
A Keypoints
A Lines
A Areas
A Volumes
A Line Mesh
A Area Mesh
B Nodes
B Elements

®

NODE NUM

o Eo o]l

Reflect

Check Geom
& Delete

Cydlic Sector
s

B Genl plane strn
B Update Geom

e lo]e[zlolelslolealaalale@|e @

Meshing

Checking Ctrls

Numbering Ctrls Banco de capacitores

B Archive Model

@ Archive Model -l €l
[ Pick a menu item or enter an ANSYS Command (PREP7) [ mat=1 [type=1 [real=2 [esys=0 [secn=1 |

v' Dentro do “Preprocessor” selecionar “Modeling”, “Create”, “Elements”,
“‘Elements Attributes”;
v" Na nova janela que abrir escolher:
o TYPE 1
o MAT 1
o REAL 1
v Clicar em “OK”.
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FAY ANSYS ED Utility Menu (Capacitores) -8 X
File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtrls Help

o= uo & & 2 & oz @

ANSYS Toolbar ®|

SAVE_DB| RESUM_DB ‘Qﬂ POWRGRPH

ANSYS Main Menu
5 I
= /\ Element Attributes ==l = @
Preferences : @ @
2 PreEp;rozessoTr ; Define attributes for elements | 0
ement Type e
Real Constants [TYPE] Element type number _E_U @
Material Props 2| 2
Sections [MAT] Material number
B Modeling NdERd
B Create [REAL] Real constant set number
@ Keypoints = = @ E
@ Lines [ESYS] Element coordinate sys
Areas
\'flz;\::;es [SECNUM] Section number |None defined -
=] é ment: [TSHAP] Target element shape [straight line ~
] red

R Thru Nodes
[ At Coincid Nd
Offset Nodes
Surf / Contact
@ SpotWeld
@ Pretension
@ User Numbered
[E] Write Elem File
[E] Read Elem File
Superelements Cancel
Contact Pair
@ Piping Models
@ Circuit
@ Transducers
Operate Banco de capacitores
Move / Modify

el pllkbblRRE

)

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

v Para criar os elementos: dentro do “Preprocessor” selecionar “Modeling”,
“Create”, “Elements”, “Auto Numbered”, “Thru Nodes”;

Na nova janela que abrir, apontar os nés 3 e 6 e clicar em “APPLY”;
Apontar nés 4 e 5 e clicar em “APPLY”;
Apontar nés 7 e 10 e clicar em “APPLY”;
Apontar nés 8 e 9 e clicar em “APPLY”;
Apontar nés 11 e 12 e clicar em “OK?”;

RS

<\

A\ ANSYS ED Utility Menu (Capacitores)

File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtrls Help ‘

Dz as| a8l & 2= EIEE

ANSYS Toolbar ®|
SAVE_DB| RESUM_DB| QUIT| POWRGRPH
ANSYS Main Menu ®|

[ Preferences
B Preprocessor
Element Type
Real Constants
Material Props
Sections
B Modeling
B Create
Keypoints
@ Lines
@ Areas
& Volumes
Nodes
B Elements
] Elem Attributes
B Auto Numbered

o Cllols |3l

Offset Nodes
Surf / Contact
SpotWeld
Pretension
@ User Numbered
[ Write Elem File
[ Read Elem File
@ Superelements

B Contact Pair
Piping Models
Circuit

@ Transducers

wbllRkkbkkRpRaoee

Operate Banco de capacitores
B Move / Modify =]

)

[ 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”, “Elements”,
“Elements Attributes”;
v" Na nova janela que abrir escolher:
o TYPE 1
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o MAT 1
o REAL 2
v" Clicar em “OK”.

JL ANSYS ED Utility Menu (Capacitores) s e x

File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtrls Help

D= uo 8 & 2 & EIEE!

ANSYS Toolbar ®|
SAVE_DB| RESUM_DB| QUIT| POWRGRPH
ANSYS Main Menu ®| . 1
= /\ Element Attributes 2 ! @
Preferences -] s : @2
B Preprocessor . Define attributes for elements 2
Element Type R E_U @
Real Constants [TYPE] Element type number —=
Material Props @ 2
Sections [MAT] Material number
& Modeling A e
B Create [REAL] Real constant set number I
B Keypoints . 8] s
@ Lines [ESYS] Element coordinate sys
Areas
Volumes [SECNUM] Section number [None defined =
Nodes |
B Elements [TSHAP] Target element shape Straight line -

R Thru Nodes
At Coincid Nd
[ Offset Nodes
Surf / Contact
SpotWeld
Pretension
@ User Numbered
[ Write Elem File
[E Read Elem File
Superelements
B Contact Pair
Piping Models
Circuit

e lo]e[zlolelslolelale|a

B Transducers
[ Operate Banco de capacitores
B Move / Modi
@ Move / Modify El 2|
[ Pick a menu item or enter an ANSYS Command (PREP7) [ mat=1 [type=1 [reat=1 [esys=0 [secn=1

v Para criar os elementos: dentro do “Preprocessor” selecionar “Modeling”,
“Create”, “Elements”, “Auto Numbered”, “Thru Nodes”;
v' Apontar nés 15 e 16 e clicar em “OK”;

v' Dentro do “Preprocessor” selecionar “Modeling”, “Copy”, “Elements”,
“Auto Numbered”;
v" Na nova janela, selecionar o elemento 22 e clicar em “OK”;

JAY ANSYS ED Utility Menu (Capacitores)

File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtrls Help ‘

D|=| 6o 8 ¢ E - =

ANSYS Toolbar ®|
SAVE DB| RESUM_DB| QUIT| POWRGRPH
ANSYS Main Menu ®|

Preferences Copy Elems Auto-Num

B Preprocessor
Element Type
Real Constants
Material Props
Sections
B Modeling

Create
@ Operate
Move / Modify
B Copy
A Keypoints
A Lines
A Areas
A Volumes % List of Items
A Line Mesh
R Area Mesh ¢ Min, Max, Inc
Nodes
B Elements
[

€ Polygen (" circle

[ Sl o |2

A User Nu e

Reflect o —

Check Geom

Delete Resec Cancel

Cyclic Sector

ws Pick A1l Help

B Genl plane strn

Update Geom PRy
Meshing
Checking Ctrls
Numbering Ctrls Banco de capacitores
Archive Model |

el kkklbbeRaaRpRe

)

[ [EGEN] Pick or enter elements to be copied mat=1 [type=1 real=2 csys=0 secn=1
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v" Na nova janela [EGEN], que copia os elementos, numerando-0s:

o ITIME=6
o NINC=1

v" Clicar em “OK”;

Y ANSYS ED Utility Menu (Capacitores)

- x
File Select List Plot PlotCtds WorkPlane Parameters Macro MenuCtrs Help ‘
D|=as| 8 4 2| H 1D

ANSYS Toolbar ®|

SAVE_DB| RESUM_DB w POWRGRPH

ANSYS Main Menu

®|

Preferences
B Preprocessor
Element Type
Real Constants
Material Props
Sections
B Modeling
Create
Operate
Move / Modify
B Copy
A Keypoints
R Lines
R Areas
R Volumes
AR Line Mesh
R Area Mesh
Nodes

Reflect

enl plane strn
pdate Geom
Meshing
Checking Ctrls
Numbering Ctrls
Archive Model

ELEMENTS

ELEM NUM

I\ Copy Elements (Automatically

[EGEN] Copy Elements (Automatically Numbered)

ITIME Total number of copies -
- including original

NINC Node number increment

MINC Material no. increment

TINC Elem type no. increment

RINC Real constant no. incr

SINC Section ID no. incr

CINC Elem coord sys no. incr

DX  (opt) X-offset in active

DY  (opt) Y-offset in active

DZ  (opt) Z-offset in active

THTTHTT

Cancel

Banco de capacitores

| Sl o | |o

plell:lbpkbpkRuoEpee s

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

mat=1 [type=1

real=2 csys=0 secn=1

Y ANSYS ED Utility Menu (Capacitores)

File Select List Plot PlotCtrs WorkPlane Parameters Macro MenuCtrls Help

Dl=las|sls e &

ANSYS Toolbar

SAVE_DB| RESUM_DB M POWRGRPH

ANSYS Main Menu

®|

Preferences
B Preprocessor
Element Type
Real Constants
Material Props
Sections
B Modeling
Create
Operate
@ Move / Modify
B Copy
A Keypoints
A Lines
A Areas
A Volumes
A Line Mesh
R Area Mesh
@ Nodes
B Elem
A

A User Numbered

Reflect

Check Geom

@ Delete

Cyclic Sector

s

B Genl plane strn

B Update Geom
Meshing
Checking Ctrls
Numbering Ctrls
Archive Model

ELEMENTS

ELEM NUM

Banco de capacitores

El

MAY 24 2010
01:14:49

el ppREppeEE

)

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

[mat=1 [type=1

[real=2 [csys=0 [ secn=1

v' Dentro do “Preprocessor” selecionar “Modeling”, “Create”, “Elements”,
“Elements Attributes”;
v" Na nova janela que abrir escolher:

o TYPE
o MAT
o REAL

v" Clicar em “OK”.
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¥A\ ANSYS ED Utility Menu (Capacitores) - @ X
File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtrls Help ‘
Dizlas s & 2 EIEIE

ANSYS Toolbar ®|

SAVE_DB| RESUM_DB M POWRGRPH

ANSYS Main Menu

®|

Preferences
B Preprocessor
Element Type
Real Constants
Material Props
Sections
B Modeling
B Create
@ Keypoints
@ Lines
Areas
Volumes
Nodes
B Eles
=]
@ Auto Numbered
@ Surf / Contact
SpotWeld
Pretension
B User Numbered
Thru Nodes
[ Write Elem File
[ Read Elem File
& Superelements
B Contact Pair
Piping Models
Circuit
@ Transducers
Operate
B Move / Modify
Copy

ELEMENTS

[MAT] Material number
[REAL] Real constant st number
[ESYS] Element coordinate sys
[SECNUM] Section number

[TSHAP] Target element shape

Cancel

[None defined -

Straight line

Banco de capacitores

&

el pllkbbRRE

)

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

[esys=0

secn=1

v Para criar os elementos: dentro do “Preprocessor” selecionar “Modeling”,

“Create”, “Elements”, “Auto Numbered”, “Thru Nodes”;

Na nova janela que abrir, apontar os nés 11 e 15 e clicar em “APPLY”;
Apontar nos 17 e 19 e clicar em
Apontar nos 21 e 23 e clicar em
Apontar nos 12 e 16 e clicar em
Apontar nés 18 e 20 e clicar em
Apontar nés 22 e 24 e clicar em

CORRS

<\

FA\ ANSYS ED Utility Menu (Capacitores)

“‘APPLY?”;
“‘APPLY?”;
“‘APPLY?”;
‘APPLY?”;
“‘OK”;

File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtrls Help

D= e 5| 8| & 7| &

i)

ANSYS Toolbar ®|
SAVE_DB| RESUM_DB| QUIT| POWRGRPH
ANSYS Main Menu 5] 4 @
Preferences = ELEMENTS
 Preprocessor i ®| 9
Element Type st 01:14:49 & @
eal Constants
Material Props & @}
Sections —
B Modeling & |3~
B Create
@ Keypoints il *_J
@ Lines
® Are 8|
@ Volumes &
Nodes
B Elements @J
[ Elem Attributes @
@)
Offset Nodes <
Surf / Contact
SpotWeld ®
Pretension
User Numbered 3‘
[ Write Elem File -
B Read Elem File J
[ Superelements @y
B Contact Pair -
Piping Models ®
Circuit
@
Transducers L‘
Operate Banco de capacitores
B Move / Modify | .
} =
Pick a menu item or enter an ANSYS Command (PREP7) mat=1 [type=1 real=3 csys=0 secn=1 |
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Y ANSYS ED Utility Menu (Capacitores)

File Select List Plot PlotCtls WorkPlane Parameters Macro MenuCtrls Help

D= 6|88l & 7| &I

ANSYS Toolbar

EIEE]

SAVE_DB| RESUM_DB M POWRGRPH

ANSYS Main Menu

®|

Preferences
B Preprocessor
Element Type

Sections
& Modeling
B Create
& Keypoints
@ Lines
@ Areas
Volumes
Nodes
B Elements
B Elem Attributes
Numb:

[ Offset Nodes
Surf / Contact
SpotWeld
Pretension
@ User Numbered
[E] Write Elem File
[ Read Elem File
Superelements

[ Contact Pair
Piping Models
Circuit
@ Transducers
Operate
Move / Modify

ELEMENTS

REAL NUM

Banco de capacitores

El

clole|t@@s|o|e

)

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

2.4.4. Direcao da visualizagéo:
v' Para mudar a direcao da visualizagao ir no “Utility Menu”, “Plot Ctrls”,

“View Settings”, “View Direction”;
v" Na nova janela inserir:

o [/VIEW] View direction:

real=3

csys=0 secn=1

o XV, YV, zZV Coords of view point
o [/VUP] Coord axis orientation
v Clicar em “OK”

1

0.8

Y-AXis up

0.8

FA1 ANSYS ED Utility Menu (Capacitores) -3 X
File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtrls Help ‘
D= a8 s el 2H EIEEE

ANSYS Toolbar @‘

SAVE_DB| RESUM_DB % POWRGRPH

ANSYS Main Menu ®| - @
B Preferences Bl | eecns
B Preprocessor i ) ‘
Element Type S
Real Constants | @
Material Props -
e N e D 8|2
" B 3w
B Modeling ‘ [/VIEW] [/VUP] Viewing Direction 20| B
B Create :
Keypoints WN  Window number Window 1 - [ ]
Lines
ress [/VIEW] View direction Nl
& Volumes XV,YV,ZV Coords of view point |1 ]o_g ‘o_s &
@ Nodes
@ Elements J/VUP] Coord axis orientation Vasw ] i)
E Elem Attributes
a8 ;“ d Ly [/REPLOT] Replot upon OK/Apply? Replot 5 J
At Coincid Nd ey
Offset Nodes =
@ Surf/ Contact i ‘
B SpotWeld &
[ Pretension
User Numbered a
B Write Elem File 7
[ Read Elem File [
Superelements @)
B Contact Pair =
& Piping Models ®
@ Circuit -
Transducers v
Operate Banco de capacitores
Move / Modify = ij\
Pick a menu item or enter an ANSYS Command (PREP7) mat=1 [type=1 real=3 csys=0 secn=1 |
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File Select List Plot PlotCtls WorkPlane Parameters Macro MenuCtrls Help

D= 6|88l & 7| &I

ANSYS Toolbar

EIEE]

SAVE_DB| RESUM_DB M POWRGRPH

ANSYS Main Menu

®|

Preferences
B Preprocessor
Element Type

Material Props
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Nodes
B Elements
[ Elem Attributes

[ Offset Nodes
Surf / Contact
SpotWeld
Pretension
@ User Numbered
[E] Write Elem File
[ Read Elem File
Superelements

[ Contact Pair
Piping Models
Circuit
@ Transducers
Operate
Move / Modify
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ELEMENTS

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

[mat=1 [type=1

[real=3

[csys=0

[ secn=1

v Dentro do “Preprocessor” selecionar “Modeling”, “Copy”, “Nodes”;
v Clicar em “Copy”
v" Na nova janela, clicar em “PICK ALL”;
v Na nova janela [EGEN], que copia os elementos, numerando-os:
ITIME

o

o DZ

o

INC
v" Clicar em “OK”;

=2
0.915
100

FA1 ANSYS ED Utility Menu (Capacitores) -3 X
File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtrls Help ‘
D= a8 s el 2H EIEEE

ANSYS Toolbar @‘

SAVE_DB| RESUM_DB % POWRGRPH

ANSYS Main Menu

3|

[ Preferences
B Preprocessor
Element Type

Sections
E Modeling
Create
Operate
Move / Modify
2 Copy

A Keypoints

A Lines

R Areas

R Volumes

AR Line Mesh

R Area Mesh

BlCory
A Scale & Copy

@ Elements
Reflect
Check Geom
Delete
Cyclic Sector
MS
B Genl plane strn
Update Geom
Meshing
Checking Ctrls
Numbering Ctrls
Archive Model

Banco de capacitores

A
[NGEN] Copy Nodes
ITIME Total number of copies -

- including original

X-offset in active CS
Y-offset in active CS
Z-offset in active CS
Node number increment

RATIO Spacing ratio

Apply

L«

o Sl s [0

Blelofefslolelsloloplalalaj|els e

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

mat=1 [type=1

[ real=3

csys=0

[ secn=1

v' Dentro do “Preprocessor’ selecionar “Modeling”, “Copy”, “Elements”,
“User Numbered”;
v Clicar em “PICK ALL”;
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v" Na nova janela [EGEN], que copia os elementos, numerando-0s:
o IINC
o ITIME
o NINC

v Clicar em “OK”;

Y ANSYS ED Utility Menu (Capacitores)
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- x
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ANSYS Toolbar ®|
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ANSYS Main Menu ®|

Preferences

B Preprocessor
Element Type
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B Modeling
@ Create
Operate
Move / Modify
B Copy
R Keypoints
R Lines
R Areas
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B Elements
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Check Geom
Delete
clic Sector
MS
enl plane strn
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Banco de capacitores
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[ENGEN] Copy Elements (User Numbered)

INC Element no. increment
ITIME Number of copies -

- (including original)
NINC Node number increment
MINC Material no. increment
TINC Elem type no. increment
RINC Real constant no. inc.
SINC Section ID no. incr
CINC Elem coord sys no. inc.
DX  (opt) X-offset in active
DY (opt) Y-offset in active

DZ (opt) Z-offsetin active

Cancel
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o Sl o |22
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l Pick a menu item or enter an ANSYS Command (PREP7)

JA\ ANSYS ED Utility Menu (Capacitores)
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real=3
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ANSYS Main Menu ®|

Preferences
B Preprocessor
Element Type

Real Constants
Material Props
Sections
B Modeling
Create
@ Operate
Move / Modify
B Copy
A Keypoints
A Lines
A Areas
A Volumes
A Line Mesh
R Area Mesh
Nodes
B Elements
A Auto Numbered =]
n =

ydlic Sector
s

B Genl plane st
Update Geom
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[ Pick a menu item or enter an ANSYS Command (PREP7)

[mat=1 [type=1

[real=3

[esys=0

[secn=1

v' Para criar os elementos que compde as diagonais da torre: dentro do

“Preprocessor”

selecionar

Numbered”, “Thru Nodes”;

v" Na nova janela “Enter number to be assigned to element”:
o Inserir: 71 e clicar em “OK”;

o Apontar nés 4 e 106 e clicar em “OK”;
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v" Dentro do “Preprocessor” selecionar “Modeling”, “Create”, “Elements”,
“‘Elements Attributes” para modificar os atributos dos elementos a serem
criados na sequéncia (as diagonais da torre);

v" Na nova janela que abrir escolher:

o TYPE 1
o MAT 1
o REAL 1
/ Cl H “ O K”
Icar em .
P\ ANSYS ED Utility Menu (Capacitores) (=@ x
File Select List Plot PlotCtds WorkPlane Parameters Macro MenuCtrls Help
Di=la6 a2 H ElEE
ANSYS Toolbar ®|
SAVE_DB| RESUM_DB| QUIT| POWRGRPH
ANSYS Main Menu Dl - @
Preferences - 2 2|
Define attributes for elements @
[TYPE] Element type number @
[MAT] Material number [
@ Keypoints [REAL] Real constant set number E
Li

[ESYS] Element coordinate sys

[SECNUM] Section number [None defined =
[TSHAP] Target element shape Straight e S

Surf / Contact e

SpotWeld
Pretension
B User Numbered
Thru Nodes
[ Write Elem File
[ Read Elem File
1

lements

Circuit

B Transducers
B Operate
B Move / Modify
Copy Banco de capacitores
Reflect =l
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[ Pick a menu item or enter an ANSYS Command (PREP7) [mat=1 [type=1 [real=3 [esys=0 [secn=1 |

v' Para criar os elementos que compde as diagonais da torre: dentro do
“Preprocessor” selecionar “Modeling”, “Create”, “Elements”, “User
Numbered”, “Thru Nodes”;
v Na nova janela “Enter number to be assigned to element”:
o Inserir: 72 e clicar em “APPLY”;
o Apontar nés 6 e 104 e clicar em “APPLY”;

v" Na nova janela “Enter number to be assigned to element”:
o Inserir: 73 e clicar em “APPLY?”;
o Apontar nés 8 e 110 e clicar em “APPLY”;

v" Na nova janela “Enter number to be assigned to element”:
o Inserir: 74 e clicar em “APPLY”;
o Apontar nés 108 e 10 e clicar em “APPLY”;

v" Na nova janela “Enter number to be assigned to element”:
o Inserir: 75 e clicar em “APPLY?”;
o Apontar nés 3 e 105 e clicar em “APPLY”;

v" Na nova janela “Enter number to be assigned to element”:

Método dos Elementos Finitos Aplicado a Engenharia de Estruturas Pagina 28



v

o Inserir: 76 e clicar em “APPLY”;
o Apontar nés 103 e 5 e clicar em “APPLY”;
Na nova janela “Enter number to be assigned to element”:
o Inserir: 77 e clicar em “APPLY”;
o Apontar nés 7 e 109 e clicar em “APPLY”;
Na nova janela “Enter number to be assigned to element”:
o Inserir: 78 e clicar em “APPLY”;
o Apontar nés 107 e 9 e clicar em “APPLY”;
Na nova janela “Enter number to be assigned to element”:
o Inserir: 79 e clicar em “APPLY”;
o Apontar nés 12 e 112 e clicar em “APPLY”;
Na nova janela “Enter number to be assigned to element”:
o Inserir: 80 e clicar em “APPLY”;
o Apontar nés 11 e 111 e clicar em “OK?”;
Dentro do “Preprocessor’ selecionar “Modeling”, “Create”, “Elements”,
“‘Elements Attributes” para modificar os atributos dos elementos a serem
criados na sequéncia (as diagonais da torre);
Na nova janela que abrir escolher:

o TYPE 1
o MAT 1
o REAL 2

v" Clicar em “OK”.

Y ANSYS ED Utility Menu (Capacitores) (=@ x|

File Select List Plot PlotCtrs WorkPlane Parameters Macro MenuCtrls Help

o= o & &l 2 & Xz @

ANSYS Toolbar
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SAVE_DB| RESUM_DB| QuIT| POWRGRPH,
ANSYS Main Menu @
/\ Element Attributes )
Define attributes for elements &
= [TYPE] Element type number 2

Sections

B Modeling [MAT] Material number ElM|
B Create s
@ Keypoints [REAL] Real constant set number ]

Lines

Gircuit

® Transducers
& Operate
Move / Modify
Copy
Reflect

[ESYS] Element coordinate sys

[SECNUM] Section number None defined v
[TSHAP] Target element shape Straight fine =
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Banco de capacitores

)

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

v" Na nova janela “Enter number to be assigned to element”:

o Inserir: 81 e clicar em “APPLY”;
o Apontar nés 16 e 116 e clicar em “APPLY”;

v" Na nova janela “Enter number to be assigned to element”:

o Inserir: 82 e clicar em “APPLY”;
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o Apontar nés 15 e 115 e clicar em “APPLY”;

Na nova janela “Enter number to be assigned to element”:
o Inserir: 83 e clicar em “APPLY”;
o Apontar nés 18 e 118 e clicar em “APPLY”;

Na nova janela “Enter number to be assigned to element”:
o Inserir: 84 e clicar em “APPLY”;
o Apontar nés 17 e 117 e clicar em “APPLY”;

Na nova janela “Enter number to be assigned to element”:
o Inserir: 85 e clicar em “APPLY”;
o Apontar nés 20 e 120 e clicar em “APPLY”;

Na nova janela “Enter number to be assigned to element”:
o Inserir: 86 e clicar em “APPLY”;
o Apontar nés 19 e 119 e clicar em “APPLY”;

Na nova janela “Enter number to be assigned to element”:
o Inserir: 87 e clicar em “APPLY”;
o Apontar nés 22 e 122 e clicar em “APPLY”;

Na nova janela “Enter number to be assigned to element”:
o Inserir: 88 e clicar em “APPLY”;
o Apontar nés 21 e 121 e clicar em “APPLY”;

Na nova janela “Enter number to be assigned to element”:
o Inserir: 89 e clicar em “APPLY”;
o Apontar nGs 24 e 124 e clicar em “APPLY”;

Na nova janela “Enter number to be assigned to element”:
o Inserir: 90 e clicar em “APPLY”;
o Apontar nés 23 e 123 e clicar em “APPLY”;

Na nova janela “Enter number to be assigned to element”:
o Inserir: 91 e clicar em “APPLY”;
o Apontar nés 26 e 126 e clicar em “APPLY”;

Na nova janela “Enter number to be assigned to element”:
o Inserir: 92 e clicar em “APPLY”;
o Apontar nés 25 e 125 e clicar em “OK”;
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Y ANSYS ED Utility Menu (Capacitores)

File Select List Plot PlotCtrls

D= 6|88l & 7| &I

ANSYS Toolbar

WorkPlane Parameters Macro  MenuCtrls Help

SAVE_DB| RESUM_DB M POWRGRPH

ANSYS Main Menu

Preferences
Preprocessor
Solution
General Postproc
TimeHist Postpro
Drop Test
Topological Opt
ROM Tool
DesignXplorer VT
Design Opt

Prob Design
Radiation Opt
Run-Time Stats
Session Editor
Finish

ELEMENTS

Banco de capacitores

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

mat=1 [type=1 real=2

2.5.

Aplicar as condi¢des de contorno na modelagem sélida:

2.5.1. Fornece apoios:

v' Dentro do “Solution” selecionar “Define Loads”, “Apply”, “Structural’,

“Displacement”, “On Nodes”;

v' Apontar os nés 1, 2, 101 e 102 e clicar em “OK”;
v' Outra janela ird aparecer entdo selecionar no campo “DOFs to be

constrained” a opcéao “ALLDOF”;

v" Clicar em “OK”;

A\ ANSYS ED Utility Menu (Capacitores)

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

SAVE_DB| RESUM_DB % POWRGRPH

ANSYS Main Menu
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eprocessor
Element Type
Real Constants
Material Props
Sections
Modeling
Meshing
Checking Ctrls
Numbering Ctrls
Archive Model
Coupling / Ceqn
FSI Set Up
MultiField Set Up
Loads
Analysis Type
& Fast Sol'n Optn
B Define Loads

Settings

B Apply

B Structural

B Displacement
A On Lines
A On Areas

A On Keypoints

Pressure

«

@ Antisymm B.C
Force/Moment

ELEMENTS

[D] Apply Displacements (U,ROT) on Nodes
Lab2 DOFs to be constrained

Apply as
If Constant value then:
VALUE Displacement value

Apply ‘
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o Eo o2

Constant value o
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[ Pick a menu item or enter an ANSYS Command (PREP7)
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2.5.2. Aplicar as cargas:

v" Dentro do “Preprocessor” selecionar “Loads

v
v

<\

“Structural”’, “Force/Moment”, “On Nodes”;
Apontar os nos 3,5,7 e 9 e clicar em “OK”;
Na nova janela inserir:

o Direction of forca/mom

o VALUE Force/moment value
Clicar em “APPLY”;
Apontar os nos 3,5,7 e 9 e clicar em “OK”;
Na nova janela inserir:

o Direction of forca/mom

o VALUE Force/moment value
Clicar em “APPLY”;

Apontar o n6 11 e clicar em “OK”;
Na nova janela inserir:

o Direction of forca/mom

o VALUE Force/moment value
Clicar em “APPLY”;
Apontar o n6 11 e clicar em “OK”;
Na nova janela inserir:

o Direction of forca/mom

o VALUE Force/moment value
Clicar em “APPLY”;

Apontar o n6 15 e clicar em “OK”;
Na nova janela inserir:

o Direction of forca/mom

o VALUE Force/moment value
Clicar em “APPLY”;
Apontar o n6 15 e clicar em “OK”;
Na nova janela inserir:

o Direction of forca/mom

o VALUE Force/moment value
Clicar em “APPLY”;

Apontar o n6 17 e clicar em “OK”;
Na nova janela inserir:

o Direction of forca/mom

o VALUE Force/moment value
Clicar em “APPLY”;

, “Define Loads”,

FX
700.06

FZ
-700.06

FX
633.30

FZ
-633.30

FX
1337.44

FZ
-1337.44

FX
448.54

Apply”,
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Apontar o n6 17 e clicar em “OK”;
Na nova janela inserir:

o Direction of forca/mom

o VALUE Force/moment value
Clicar em “APPLY”;

Apontar o n6 19 e clicar em “OK”;
Na nova janela inserir:

o Direction of forca/mom

o VALUE Force/moment value
Clicar em “APPLY”;
Apontar o n6 19 e clicar em “OK”;
Na nova janela inserir:

o Direction of forca/mom

o VALUE Force/moment value
Clicar em “APPLY”;

Apontar o n6 21 e clicar em “OK”;
Na nova janela inserir:

o Direction of forca/mom

o VALUE Force/moment value
Clicar em “APPLY”;
Apontar o n6 21 e clicar em “OK”;
Na nova janela inserir:

o Direction of forca/mom

o VALUE Force/moment value
Clicar em “APPLY”;

Apontar o n6 23 e clicar em “OK”;
Na nova janela inserir:

o Direction of forca/mom

o VALUE Force/moment value
Clicar em “APPLY”;
Apontar o n6 23 e clicar em “OK”;
Na nova janela inserir:

o Direction of forca/mom

o VALUE Force/moment value
Clicar em “APPLY”;
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v" Apontar o n6 25 e clicar em “OK”;
v" Na nova janela inserir:

o Direction of forca/mom FX

o VALUE Force/moment value 349.38
v" Clicar em “APPLY”;
v" Apontar o n6 25 e clicar em “OK”;
v" Na nova janela inserir:

o Direction of forca/mom FZ

o VALUE Force/moment value -349.38
v" Clicar em “APPLY”;

v' Apontar os n6s 11, 12, 111 e 112 e clicar em “OK”;
v" Na nova janela inserir:

o Direction of forca/mom FY

o VALUE Force/moment value -284.49
v" Clicar em “APPLY”;

v" Apontar os n6s 17, 18, 117 e 118 e clicar em “OK”;
v" Na nova janela inserir:

o Direction of forca/mom FY

o VALUE Force/moment value -147.15
v" Clicar em “APPLY”;

v' Apontar os nés 21, 22, 121 e 122 e clicar em “OK”;
v" Na nova janela inserir:

o Direction of forca/mom FY

o VALUE Force/moment value -147.15
v" Clicar em “APPLY”;
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[ Pick a menu item or enter an ANSYS Command (PREP7) [mat=1 [type=1 [real=2 [esys=0 [secn=1

v" Dentro do “Preprocessor” selecionar “Loads”, “Define Loads”, “Apply”,
“Structural”, “Inertia”, “Gravity”, “Global”’. (Insere a aceleracdo da

gravidade)
v" Na nova janela [ACEL] inserir:
o ACELY 10
v Clicar em “OK”.

JAY ANSYS ED Utility Menu (Capacitores) =8 x
File Select List Plot PlotCtds WorkPlane Parameters Macro MenuCtrs Help
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ANSYS Toolbar ®|
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B Loads
Analysis Type
Fast Sol'n Optn
B Define Loads
Settings

B Apply
B Structural
Displacement
Force/Moment
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Temperature
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Field Volume Intr

Delete
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@ Load Step Opts ~|
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[ACEL] Apply (Gravitational) Acceleration
ACELX Global Cartesian X-comp

ACELY Global Cartesian Y-comp

ACELZ Global Cartesian Z-comp
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[ Pick a menu item or enter an ANSYS Command (PREP7) mat=1 [type=1 real=2

2.5.3. Salvando dados no arquivo capacitores.db
v" No ANSYS Toolbar clicar em “SAVE_DB”.
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3. SOLUCAO

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”.

v" No ANSYS Toolbar clicar em “SAVE_DB".

4. POS PROCESSAMENTO

4.1. Gera, lista e plota os resultados:
v No ANSYS Main Menu dentro do “General Postproc” clicar em “Element
Table”, “Define Table”, “Add”;
v" Na nova janela, definir:

o LAB MZI
o Item, comp By sequence number SMISC
SMISC,6
v Clicar em “APPLY”.
v" Na nova janela, definir:
o LAB MZJ
o Item, comp By sequence number SMISC
SMISC,12
v Clicar em “APPLY”.
v" Na nova janela, definir:
o LAB FXI
o Item, comp By sequence number SMISC
SMISC,1
v Clicar em “APPLY”.
v" Na nova janela, definir:
o LAB FXJ
o Item, comp By sequence number SMISC
SMISC,7
v Clicar em “APPLY”.
v" Na nova janela, definir:
o LAB FYI
o Item, comp By sequence number SMISC
SMISC,2

v" Clicar em “APPLY”.

v" Na nova janela, definir:

Método dos Elementos Finitos Aplicado a Engenharia de Estruturas Pagina 36



o LAB
o Item, comp

FYJ
By sequence number

v" Clicar em “OK”".

P\ ANSYS ED Utility Menu (Capacitores)

SMISC
SMISC,8

o= 6l ol &l 2| 0| | =

>

)|

L[

Preferences
Preprocessor
Solution

Currently Defined Data and Status:

Label kem  Comp TimeStamp  Status
B General Postproc Mz SMIs Time= 10000  (Current)
[ Data & File Opts MZ) SMIS Time= 10000  (Current)

esults Summary
ead Results
ailure Criteria
lot Results

List Results
Query Results

& Options for Outp
Results Viewer
Write PGR File
Nodal Calcs

& El

FXI SMIS
[24] SMIS

Time= 1.0000
Time= 1.0000

(Current)
(Current)

[ Plot Elem Table
[ List Elem Table
Abs Value Option

Sum of Each Item

Add Items

Multiply

Find Maximum

[ Find Minimum

E Exponentiate

[ Cross Product

Dot Product

=] Erase Table

ath Operations

Surface Operations ~|

i 2

Update

Banco de capacitores

Z

x

klllbbbbilll

¢ o> | & 2 L

B

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

v' Fecha a janela;

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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[ Pick a menu item or enter an ANSYS Command (POSTL) mat=1 [type=t real=2 coys=0 secn=1 |
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v No ANSYS Main Menu dentro do “General Postproc” clicar em “List
Results”, “Reaction Solution” para listar as reagcdes nodais;
v" Inserir na janela que abrir:
o Lab All ltems

v" Clicar em “OK”;
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B Nodal Sokition: W 064 4634 w50 AR 0067 -1408

[E Element Solution
Section Solution TOTAL YALUES

Superelem DOF VALUE 77789
SpotWeld Solution
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[=React
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[ Elem Table Data
B Vector Data
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Query Results Q%ﬂ
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Results Viewer
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| Pick a menu item or enter an ANSYS Command (POSTL) [ mat=1 [type=1 [ real=2 [ esys=0 [ secn=1 |

)

v No ANSYS Main Menu dentro do “General Postproc” clicar em “Plot
Results”, “Contour Plot”, “Line Elem Res” para plotar os resultados do
elemento;

v" Na janela “Plot Line-Element Results, selecionar:

o LABI MZI
o LABJ MZJ
v" Clicar em “OK”;
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Y ANSYS ED Utility Menu (Capacitores)

File Select List Plot PlotCtrs WorkPlane Parameters Macro MenuCtrls Help
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ANSYS Toolbar
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Solution
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Write Results
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| Pick a menu item or enter an ANSYS Command (POSTL)

v

[ mat=1 [type=1 [ real=2 [ esys=0 [ secn=1 |

No ANSYS Main Menu dentro do “General Postproc” clicar em “Plot
Results”, “Contour Plot”, “Line Elem Res” para plotar os resultados do
elemento;
Na janela “Plot Line-Element Results, selecionar:

o LABI FXI

o LABJ FXJ
Clicar em “OK”;

JA\ ANSYS ED Utility Menu (Capacitores)

File Select List Plot PlotCtrls

WorkPlane Parameters Macro  MenuCtrls Help ‘
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| Pick a menu item or enter an ANSYS Command (POST1)

v

v
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mat=1 type=1 real=2 csys=0 secn=1
|

No ANSYS Main Menu dentro do “General Postproc” clicar em “Plot
Results”, “Contour Plot”, “Line Elem Res” para plotar os resultados do
elemento;

Na janela “Plot Line-Element Results, selecionar:
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o LABI FYI
o LABJ FYJ
v" Clicar em “OK”;

Y ANSYS ED Utility Menu (Capacitores)

File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtrs Help ‘
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| Pick a menu item or enter an ANSYS Command (POSTL) [ mat=1 [type=1 [ real=2 [ csys=0 [ secn=1

)

v" No ANSYS Toolbar clicar em “SAVE_DB".

5. SALVANDO ARQUIVOS E SAINDO DO PROGRAMA:

v" No ANSYS Tollbar, clicar em “SAVE_DB” para salvar no Data Base;

v" Ainda no ANSYS Toolbar, clicar em “QUIT”;

v" Na nova janela, selecionar a opg¢ao “Save everything” e clicar em “OK”.
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