2010

1] ?
"'" | Método dos

Elementos
Finitos Aplicados a
Engenharia de
Estruturas

Prof@, Mildred B. Hecke
Universidade Federal do Parana
Versao 1.0.0.0

ESCADA EM BALANGCO




ESCADA EM BALANCO

INTRODUCAO

Entre os muitos problemas interessantes de se estudar encontram-se as
escadas e, dentre elas, estudaremos dois problemas apresentados pelo Prof.
Antonio Stramandinolli, envolvendo escadas em balango e helicoidais. Para tal
usaremos o programa ANSYS, através da utilizagdo do elemento SHELLG63.

Apresenta-se assim 0 esquema de uma escada em balanco:
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Figura 1 — Esquema da escada em balanco.
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PROPRIEDADES GEOMETRICAS

¢ As dimensfes estdo descritas na figura acima,

PROPRIEDADES DOS MATERIAIS

e EX = 1.5E6 tf/m?:
e NUXY =0.2.

CARGA

e Carregamento nos lances: P1 = 0.962 tf/m?;
e Carregamento no patamar: P, = 1 tf/m?.
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COMANDOS ANSYS®9.0ED

O,
1. INICIO DA ANALISE

1.1. Introduz o titulo do problema a ser resolvido:
v No ANSYS Utility Menu clicar em “File” e acessar a op¢ao “Change
Title...”;
v" Na nova janela que aparecer, digitar novo titulo: “Escada - Malha 17;
v Clicar em OK.

1.2. Alterao nome dos arquivos:
v" No ANSYS Utility Menu clicar em file e acessar a opgcdo “Change

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

1.3. Escolhe o tipo de analise que se pretende executar, visando filtrar
comandos a serem apresentados na telas de entrada:
v" No ANSYS Main Menu clicar em “Preferences”;
v" Na nova janela que aparecer, em “Discipline for filtering GUI Topics”,
selecionar a opg¢ao “Structural”;
v Clicar em OK,

2. ENTRA NA FASE DE PRE-PROCESSAMENTO

O v" No ANSYS Main Menu, clicar em “Preprocessor”.
B

2.1. Escolhe o tipo de elemento finito que sera usado:

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

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

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

v' QOutra janela se abrira, entdo no “Library of Element Types” selecionar o
elemento “Structural Shell”, “Elastic 4node63” e clicar em “OK”;

v" Fechar a janela “Element Types”.
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2.2. Define as propriedades do material:

v" Dentro do “Preprocessor”, selecionar “Material Props”, “Material Models”;
v" Na nova janela que abrir, para o “Material Model Number 1”, 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 ira
abrir. Inserir na lacuna “EX” o valor referente ao Mdédulo de Elasticidade
do material e na lacuna PRXY o valor do Coeficiente de Poisson e clicar

em “OK”:
o EX = 1.5E6;
o PRXY =0.2;
v" Fechar a janela “Define Material Model Behavior”.
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2.3. Define Constantes Geométricas:

v Dentro do “Preprocessor”, selecionar “Real Constants”;
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 abrira entdo selecionar o tipo de elemento em
“Choose element type” e clicar em OK;
v' A janela “Real Constants Set Number 1, for “SHELL 63” ira aparecer.
Deve-se inserir:
o Real Constant Set No. =1
o Shell Thickness  TK(I) =0.12
v Clicar em “APPLY”.

<\
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v A janela “Real Constants Set Number 2, for “SHELL 63” ira aparecer.
Deve-se inserir:
o Real Constant Set No. =2
o Shell Thickness  TK(I) =0.24
v Clicar em “OK”.
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2.4. Cria o modelo geométrico:
2.4.1. Cria 0 modelo geométrico:
v" Dentro do “Preprocessor’ selecionar “Modeling”, “Create”, “Keypoints”,
“In Active CS”;
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v" Na nova janela que abrir, inserir um nimero para o keypoint que sera
criado em “NPT” e as coordenadas X e Y;

v' Para criar o primeiro keypoint:

o NPT Keypoint Number: 1;

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

o NPT Keypoint Number: 2;

o X,Y,Z Location in active CS : X=24 Y=0 Z=15;
v" Clicar em “APPLY”;
v Para criar o proximo keypoint:

o NPT Keypoint Number: 3;

o X,)Y,Z Location in active CS : X=24 Y=15 Z=15;
v" Clicar em “APPLY”;
v Para criar o préximo keypoint:

o NPT Keypoint Number: 4;
v' X,Y,Z Location in active CS : X=0 Y=15 Z=0
v" Clicar em “APPLY”;
v' Para criar o préximo keypoint:

o NPT Keypoint Number: 5;

o X,Y,Z Location in active CS : X=3.9 Y=0 Z=1.5;
v" Clicar em “APPLY”;
v Para criar o préximo keypoint:

o NPT Keypoint Number: 6;

o X,Y,Z Location in active CS : X=3.9 Y=15 Z=15;
v" Clicar em “APPLY”;
v' Para criar o préximo keypoint:

o NPT Keypoint Number: 7,

o X,Y,Z Location in active CS : X=3.9 Y=3 Z=1.5;
v" Clicar em “APPLY”;
v Para criar o préximo keypoint:

o NPT Keypoint Number: 8;

o X,Y,Z Location in active CS : X=24 Y=3 Z=15;
v" Clicar em “APPLY”;
v' Para criar o préximo keypoint:

o NPT Keypoint Number: 9;

o X,Y,Z Location in active CS : X=0 Y=15 Z=3;
v" Clicar em “APPLY”;
v Para criar o proximo keypoint:

o NPT Keypoint Number: 10;

o X,Y,Z Location in active CS : X=0 Y=3 Z=3;
v Clicar em “OK”;
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2.4.2. Direcao da visualizagéo:

v Para mudar a direcdo da visualizagao ir no “Utility Menu”, “Plot Ctrls”,
“View Settings”, “View Direction”;

v" Na nova janela inserir:
o [IVIEW] View direction:

o XV, YV, zZV Coords of view point
o [/VUP] Coord axis orientation

v" Clicar em “OK”
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Dentro do “Preprocessor” selecionar “Modeling”, “Create”, “Area’,
“Arbitrary”, “Through KPs”;

Na nova janela que abrir, apontar os keypoints 1, 2, 3 e 4;

Clicar em “APPLY”;

Na nova janela que abrir, apontar os keypoints 2, 5, 6, 7, 8 e 3;

Clicar em “APPLY?;

Na nova janela que abrir, apontar os keypoints 9, 3, 8 e 10;

Clicar em “OK”.

CORRS

v

FA\ ANSYS ED Utility Menu (ESCADA)
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2.4.3. Define tamanho dos elementos da malha:
v Dentro do “Preprocessor” selecionar “Meshing”, “Size Ctrls”, “Manual
Size”, “Lines”, “All Lines”;
v" Na nova janela inserir:
o SIZE Element edge length 0.25

v" Clicar em “OK”.
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v Para plotar a direcao das areas, ir no “Utility Menu” e selecionar “Plot

Ctrls”, “Symbols”;
v" Na nova janela selecionar a opcao:
o ADIR Area direction ON;
v Clicar em “OK”.
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2.5. Aplicar as condi¢fes de contorno na modelagem solida:
2.5.1. Fornece condi¢do de contorno:
v" Dentro do “Preprocessor” selecionar “Loads”, “Define Loads”, “Apply”,
“Structural”, “Displacement”, “On Keypoints”;
v Apontar os Keypoints 1 e 4 e clicar em “APPLY”;
v' QOutra janela ira aparecer entdo selecionar no campo “DOFs to be
constrained” a opcao “UX, UY e UZ”;
v" Nao esquecer de ligar o comando KEXPND:
o KEXPND Yes

v" Clicar em “APPLY”;

FA\ ANSYS ED Utility Menu (ESCADA)
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v Apontar os Keypoints 9 e 10 e clicar em “OK”;
v' Outra janela ira aparecer entdo selecionar no campo “DOFs to be
constrained” a opgao “UX, UY e UZ”;
v" Nao esquecer de ligar o comando KEXPND:
o KEXPND Yes
v" Clicar em “OK”;
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2.5.2. Aplicar as cargas:
v" Dentro do “Preprocessor” selecionar “Loads”, “Define Loads”, “Apply”,

“Structural’, “Pressure”, “On Areas”;

v' Apontar as areas 1 e 3 e clicar em “OK”;

v" Na nova janela inserir o valor da carga a ser distribuida na area:
o VALUE
o LKEY

0.962;
2

v" Clicar em “APPLY”;
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v' Dentro do “Preprocessor” selecionar “Loads”, “Define Loads”, “Apply”,

“Structural’, “Pressure”, “On Areas”;

v" Apontar a area 2 e clicar em “OK”;
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v" Na nova janela inserir o valor da carga a ser distribuida na area:

o VALUE
o LKEY
v" Clicar em “OK”;

1
2
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2.5.3. Relaciona propriedades com as éareas:
v' Dentro do “Preprocessor’ selecionar “Meshing”, “Mesh Attributes”,

“Picked Areas”;
v" Selecionar a area

2;

v" Na nova janela selecionar:

o REAL Real
v" Clicar em “OK”

constant set number

JAY ANSYS ED Utility Menu (ESCADA) - ES
File Select List Plot PlotCtds WorkPlane Parameters Macro MenuCtrs Help ‘
D= uo & & 2 & B =

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

ANSYS Main Menu ®|

B Preprocessor |
Element Type
Real Constants
Material Props
Sections
Modeling
B Meshing
B Mesh Attributes
Default Attribs
B All Keypoints
R Picked KPs
All Lines
A Picked Lines
] All Areas
All Volumes
R Picked Volumes
Volume Brick Orient
MeshTool -
Size Cntris
Mesher Opts
@ Concatenate
Mesh
Modify Mesh
Check Mesh
Clear
Checking Ctrls
Numbering Ctrls
Archive Model
Coupling / Ceqn
FLOTRAN Set Up Rall |Escada - malha 1

/\ Area Atiributes
[AATT] Assign Attributes to Picked Areas

MAT Material number
REAL Real constant set number

TYPE Element type number

1 SHELLE3 ~|
ESYS Element coordinate sys 0 -
SECT Element section None defined =

Cancel

o Ells[ols |2

wllbkkbbeRaeRRee s

)

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

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

Método dos Elementos Finitos Aplicado a Engenharia de Estruturas

Pagina 14



2.5.4. Salvando dados no arquivo ESCADA.db
v" No ANSYS Toolbar clicar em “SAVE_DB”.

2.6. Geraamalhade elementos finitos:

v" Dentro do “Preprocessor” selecionar “Meshing”, “Mesh”, “Areas”, “Free
+u_

v" Selecionar “PICK ALL”;

FA\ ANSYS ED Utility Menu (ESCADA)
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v Para plotar a direcao dos elementos, ir no “Utility Menu” e selecionar
“Plot Ctrls”, “Symbols”;
v" Na nova janela selecionar a opcao:
o ESYS Element Coordinate Sys ON;
v Clicar em “OK”.
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;":;‘fm":l Frops) NDIR Nodal coordinate system I off
Modeling ESYS Element coordinate sys w ©n z :
i e ON
i LDIV Line element divisions Meshed
MeshTool LDIR Line direction - off
Size Cntrls
B Mesher Opts ADRR Area direction I off
C it 1t
R ECON Element mesh constraints - off
A Keypoints XNODE Extra node at element I off
A Lines
D Areas DOT Larger node/kp symbols [ On
; Bapped LAYR Orientation of layer number 0
A Target Surf = FBCS Force symbol common scale I off

Volumes

Volume Sweep
@ Tet Mesh From
@ Interface Mesh

[/REPLOT] Replot upon OK/Apply?

Replot -

{

rEs B sE)

Modify Mesh
Check Mesh
Clear

e lole(zlolelslolelalolalaale@|e @

Coupling / Ceqn
FLOTRAN Set Up

il il

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

)

FA1 ANSYS ED Utility Menu (ESCADA)

File Select List Plot PlotCtrs WorkPlane Parameters Macro MenuCtrls Help ‘

D= ul o & & 2 &l EEE

ANSYS Toolbar ?|
SAVE_DB| RESUM_DB M POWRGRPH ﬂ
ANSYS Main Menu ®|

B Preprocessor -l

Element Type
Real Constants

Modeling
& Meshing

l Sl lols 2

Concatenate
B Mesh
A Keypoints
A Lines
B Areas
@ Mapped

A Target Surf =
Volumes
Volume Sweep
Tet Mesh From
@ Interface Mesh
Modify Mesh
Check Mesh
Clear
hecking Ctris
& Numbering Ctrls
Archive Model
Coupling / Ceqn
FLOTRAN Set Up Bl [zscada - malna 1

“lllkkkpbeRRREEBEE

)

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

v Na malha (malha 1) com eixos locais, ficam evidentes as diferentes
direcOes destes eixos para 0s elementos;
2.7. Limpa membdria:
v" No “ANSYS Utility Menu”, clicar em “File”, “Clear and Start New”;
v" Na nova janela, selecionar “Do Not Read File” e clicar em “OK”;

v" Uma nova janela aparecera, entdo confirmar clicando em “Yes”

2.8. Carregaarquivo previamente salvo:
v" No “ANSYS Utility Menu”, clicar em “File”, “Resume from...”;
v" Abrir 0 arquivo “ESCADA.db".
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2.9. Forcar ageracao de elementos no sistema de eixos global:

v No “Utility Menu”, ir em “Work Plane”, “Local Coordinate System”,
“‘Create Local CS”, “at WP Origin® para criar um sistema de
coordenadas;

v" Na nova janela, inserir:

o KCN Ref Number of new coord sys 11

o KCS Type of coordinate system Cartesian 0
v Clicar em “OK”

A\ ANSYS ED Utility Menu (Aula)

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 ®|

[ Preferenc es = |

Preprocessor

Solution

General Postproc
TimeHist Postpro

AN )

Drop Test
T ical Opt
R‘émﬁiff i [CSWPLA] Create Local Coord System at Working Plane Origin
DesignXplorer VT KCN Ref number of new coord sys TR
:):‘?S:Sn KCS Type of coordinate system Cmesi—_lan 0 =
& tior

Following used only for elliptical and toroidal systems

PARL First parameter

Apply | Cancel |

ebllpkklkrRaeEEE6

|
5 i

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

)

v' Dentro do “Preprocessor’ selecionar “Meshing”, “Mesh Attributes”,
“‘Defaut Attribs”;

v' Selecionar:

o ESYS Element coordinate sys 11
v Clicar em “OK”

Método dos Elementos Finitos Aplicado a Engenharia de Estruturas Pagina 17



JAY ANSYS ED Utilty Menu (BSCADA) o =@ x

File Select List Plot PlotCtrs WorkPlane Parameters Macro MenuCtrls Help

o= uo & & 2 & oz @

ANSYS Toolbar ®|
SAVE_DB| RESUM_DB| QUIT| POWRGRPH, j’
ANSYS Main Menu ®| @
Preferences i=] AREAS

] el il ; ®|

Element Type
Real Constants
Material Props
Sections

::::lli‘l;s 8| Default Attributes for Meshing —@L“g‘ﬂ
& Mesh Attributes [TYPE] Element type number @ E
A :edyp'g;:v!sw [MAT] Material number
icked KPs
g;\u ‘l(mdr,; [REAL] Real constant set number
icked Lines
?:L:erza;rm [ESYS] Element coordinate sys -
[ All Volumes

1 Picked Volumes [SECNUM] Section number [Nowcaeined.  [=]
@ Volume Brick Orient 4
MeshTool
@ Size Cntrls
B Mesher Opts
Concatenate
Mesh
Modify Mesh
Check Mesh
@ Clear
Checking Ctrls
Numbering Ctrls
Archive Model
Coupling / Ceqn =

il 2l

Help ‘

sfplelnle 2 olelollafala

[ Pick a menu item or enter an ANSYS Command (PREP7) [mat=1 [type=1 [real=1 [esys=11 [secn=1 |

v" Dentro do “Preprocessor” selecionar “Meshing”, “Mesh”, “Areas”, “Free
+u,

v' Selecionar “PICK ALL”;

v Para plotar a direcao dos elementos, ir no “Utility Menu” e selecionar
“Plot Ctrls”, “Symbols”;
v" Na nova janela selecionar a opcao:
o ESYS Element Coordinate Sys ON;
v Clicar em “OK”.

JAY ANSYS ED Utiity Menu (ESCADA) -8 X
File Select List Plot PlotCtis WorkPlane Parameters Macro MenuCtrls Help

NECEEERLC oot - =
ANSYS Toolbar [

4 | /PBF] Body Load Symbols [None <] ‘ ; &
Wi 5
SAVE_DB| RESUM_DB| QUIT| POWRGRPH | Show'curs and fields as Contours j | Z’

[/PICE] Elem Init Cond Symbols [None ]

ANSYS Main Menu

Preferences " ELEMENTS
B Preprocessor [/PSYMB] Other Symbols 2| |
HemestType €S Local coordinate system I~ off 8| @
eal Constants
Material Props NDIR Nodal coordinate system I off | 2
Sections ] . —
S ESYS Element coordinate sys ~ ©n [3=]
B Meshing LDIV Line element divisions Meshed  |v
Mo Actrbutes shed 2| Bl
B MeshTool LDIR Line direction I off
i:’eh(""o"( ADIR Area direction I off
B Mesher Opts
Concatenate ECON Element mesh constraints I off
B Mesh
R Keypoints XNODE Extra node at element I~ off
A Lines DOT Larger node/kp symbols ¥ On
B Areas
it LAYR Orientation of layer number 0
; e P =] FBCS Force symbol common scale I off

@ Volumes
@ Volume Sweep
Tet Mesh From
Interface Mesh
Modify Mesh
Check Mesh
@ Clear
Checking Ctrls
Numbering Ctrls
Archive Model
Coupling / Ceqn Bl |=ccece - ma

=l 2

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

[/REPLOT] Replot upon OK/Apply?

sfplelnle 2 lelolafala
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FA\ ANSYS ED Utility Menu (ESCADA)

File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtrls Help

o= uo & & 2 & B
ANSYS Toolbar )]
SAVEDB| RESUM.DE| QUIT| POWRGRPH j]
ANSYS Main Menu ®| -]
Preferences il = —J @
= Ppreme | 2|
@ Element Type
o L
e Sl2i
Modeling BB
= s s ] |
B} MeshTool

Size Cntris
Mesher Opts
Concatenate
B Mesh

A Keypoints

A Lines

B Areas

Mapped

BodFreel
A Target Surf

@ Volumes

Volume Sweep

T
Interface Mesh
Modify Mesh
Check Mesh
@ Clear
Checking Ctrls
Numbering Ctrls
Archive Model
Coupling / Ceqn 5

i Bl

slelnls s ollbslla

| Pick a menu item or enter an ANSYS Command (PREP7) [ mat=1 [type=1 [ real=1 [[csys=11 [ secn=1

v Na malha (malha 2) com eixos locais, ficam evidentes que 0s eixos
locais dos elementos foram gerados coincidindo com o eixo global;

©

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”.

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 (momentos em X):
o LAB MX
o Item, comp By sequence number

v" Clicar em “APLLY”.

SMISC
SMISC,4
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Y ANSYS ED Utilty Menu (BSCADA) o =@ x

NEFEEEDC ' STZle

N\ Element Table Data B3l L

ltem  Comp Time Stamp  Status

@ Prf
@ Sd

G
a

\ Define Additional Element Table Items

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

Lab User label for item

Item,Comp Results data item

(For "By sequence num”, enter sequence

no. in Selection box. See Table 4.x-3
in Elements Manual for seq. numbers.)

oK Apply Cancel Help

B Find
Find Minimum

Exponentiate

Cross Product

Dot Product

[ Erase Table

Path Operations

Surface Operations &

« i

| Pick a menu item or enter an ANSYS Command (POSTL) [ mat=1 [type=1 [ real=1 [[csys=11 [ secn=1

.962

Escada - malha 1

v Na nova janela, definir (momentos em Y):
o LAB MY
o Item, comp By sequence number SMISC
SMISC,5

v" Clicar em “APLLY”.
EECEE

Element Table Data =

] — EIFE

oz 1le]

Label ltem  Comp Stamp  Status
Pr|
Sd
56 \ Define Additional Element Table Items

[AVPRIN] Eff NU for EQV strain

[ETABLE] Define Additional Element Table ltems

Lab User label for item My

Item,Comp Results data item Strain-thermal
Strain-plastic
Strain-creep
Strain-other

Contact
Optimization
B i

nEAAHEE @6

A (For "By sequence num", enter sequence

no. in Selection box. See Table 4.3

in Elements Manual for seq. numbers.)

ETFind Maamuom
Find Minimum
B Exponentiate
[ Cross Product
Dot Product
Erase Table
Path Operations .966222
Surface Operations o

« i

| Pick a menu item or enter an ANSYS Command (POSTL) [ mat=1 [type=1 real=1 csys=11 secn=1

lel=le|s]e

b

v" Na nova janela, definir:
o LAB MXY
o Item, comp By sequence number SMISC
SMISC,6
v" Clicar em “OK”.
v
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bl el @l | &) 2| 2| = EEE

Label kem  Comp TimeStamp  Status
Brq|  Mx SMIS Time= 10000 (Current)

P fime= 10000 (Cur

sq

a I\ Define Additional Element Table Items

[AVPRIN] Eff NU for EQV strain
[ETABLE] Define Additional Element Table ltems
Lab  Userlabel for item MXY

Item,Comp Results data item Strain-thermal A
Strain-plastic

m

DEAEAREEE R

(For "By sequence num", enter sequence
no. in Selection box. See Table 423

in Elements Manual for seq. numbers.)

B Find Maamuam
Find Minimum
Exponentiate
Cross Product
[ Dot Product
[ Erase Table
Path Operations
Surface Operations 5

« i

987333

.962

.99
.991556

Escada - malha 1

s

| Pick a menu item or enter an ANSYS Command (POSTL) mat=1 [type=1 real=1 csys=11 secn=1

v" No ANSYS Main Menu dentro do “General Postproc” clicar em “Plot
Results”, “Contour Plot”, “Element Table”;
v" Na nova janela selecionar:
o Itable MX
o Avglab Yes - average
v Clicar em “OK”;

P2\ ANSYS ED Utility Menu (ESCADA) =8| X ]

File Select List Plot PlotCtrs WorkPlane Parameters Macro MenuCtrls Help ‘

b= uo & & 2 & Xz @

ANSYS Toolbar ®|
SAVE_DB| RESUM_DB| QUIT| POWRGRPH ::J

ANSYS Main Menu ®|

[ Preferences - ELEMENTS
Preprocessor m @ _@J
Solution 1
B General Postproc
Data & File Opts
Results Summary
Read Results
Failure Criteria
B Plot Results
Deformed Shape
=} E”y“;""s’ﬂ‘ [PLETAB] Contour Element Table Data
6 aen?iuolu Itlab Item to be plotted
a —

B Line [Ier;ﬁ(es Avglab Average at common nodes? m

Vector Plot

Plot Path Item

& Concrete Plot

@ ThinFilm i
List Results
Query Results
[ Options for Outp
Results Viewer
Write PGR File
Nodal Calcs
Element Table
Path Operations
Surface Operations

Llefelal=

Apply Cancel ‘ Help [

5

ol o[z [+ oo s

Load Case
Check Elem Shape
Write Results )| |=scada - malha 1
l Fl &l
| Pick a menu item or enter an ANSYS Command (POSTL) mat=1 [type=1 real=1 csys=11 secn=1
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FA\ ANSYS ED Utility Menu (ESCADA)

File Select List Plot PlotCtls WorkPlane Parameters Macro MenuCtrls Help ‘

D= 6o & & 2 &l B

ANSYS Toolbar ®|
SAVE_DB| RESUM_DB ‘Qﬂ POWRGRPH ﬂ

ANSYS Main Menu

Preferences ) ELEMENT SOLUTION
Preprocessor
Solution
B General Postproc
Data & File Opts
Results Summary
Read Results
Failure Criteria
B Plot Results
[ Deformed Shape
& Contour Plot
Nodal Solu
olu

Line Elem Res
Vector Plot
Plot Path Item
Concrete Plot
ThinFilm
List Results
Query Results
B Options for Outp
B Results Viewer
[ Write PGR File
Nodal Calcs
Element Table
Path Operations
Surface Operations
Load Case
Check Elem Shape
Write Results

«

sfplelnle 2 lelolelafala

[ Pick a menu item or enter an ANSYS Command (POSTL) [mat=1 [type=1 [real=1 [esys=11 [secn=1 |

v" No ANSYS Main Menu dentro do “General Postproc” clicar em “Plot
Results”, “Contour Plot”, “Element Table”;
v" Na nova janela selecionar:
o Itable MY
o Avglab Yes - average
v Clicar em “OK”;

FA\ ANSYS ED Utility Menu (ESCADA)

File Select List Plot PlotCtrs WorkPlane Parameters Macro MenuCtrls Help ‘

|z 8o &l & 2 o =

ANSYS Toolbar ®|
SAVE_DB| RESUM_DB| QUIT| POWRGRPH _%J
ANSYS Main Menu ®| ix] @
5 Preferences 2] a ELEMENT SOLUTION

ik : Ll

Solution
B General Postproc
Data & File Opts
B Results Summary
Read Results
Failure Criteria
B Plot Results
Deformed Shape
& Contour Plot
[ Nodal Solu
[ Element Solu
a:

[ Line Elem Res
Vector Plot
Plot Path Item
@ Concrete Plot
@ ThinFilm
List Results
Query Results
Options for Outp
Results Viewer
Write PGR File
Nodal Calcs
Element Table
Path Operations
Surface Operations

Llefelal=

5

ole [ [s [+ oo s

Load Case

Check Elem Shape

Write Results j
« 2 &l
| Pick a menu item or enter an ANSYS Command (POSTL) mat=1 [type=1 real=1 csys=11 secn=1

v No ANSYS Main Menu dentro do “General Postproc” clicar em “Plot
Results”, “Contour Plot”, “Element Table”;
v" Na nova janela selecionar:
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o ltable MXY

o Avglab Yes - average
v Clicar em “OK”;

FA\ ANSYS ED Utility Menu (ESCADA)

File Select List Plot PlotCtrs WorkPlane Parameters Macro MenuCtrls Help ‘

o= uo & & 2 & oz @

ANSYS Toolbar

SAVE_DB| RESUM_DB M POWRGRPH j’

ANSYS Main Menu ®|

Preferences
Preprocessor

= AVG ELEMENT SOLUTION

Solution
E General Postproc
Data & File Opts
Results Summary
Read Results
Failure Criteria
B Plot Results
[ Deformed Shape
& Contour Plot
Nodal Solu
E Element Solu
i

Line Elem Res
Vector Plot
Plot Path Item
Concrete Plot
ThinFilm

List Results

Query Results

B Options for Outp
[ Results Viewer
Write PGR File
Nodal Calcs
Element Table
Path Operations
Surface Operations

Load Case
Check Elem Shape
Write Results Bl |=ocede - mal
K| i
[ Pick a menu item or enter an ANSYS Command (POSTL) mat=1 [type=t real=1 coys=11 secn=1 |

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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