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ESCADA HELICOIDAL

INTRODUCAO

Apresenta-se a seguir o esquema de uma escada helicoidal em balanco
que sera analisada utilizando-se o programa ANSYS.

Figura 1 — Esquema da escada em balanco.

PROPRIEDADES GEOMETRICAS

e Espessura da laje: 0.35 m;
e OBS: O bordo CD esta 1,90 m acima do bordo AB — Inclinacdo 15%.

PROPRIEDADES DOS MATERIAIS

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

CARGA

e Carregamento nos lances: Py = 1.275 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 Helicoidal”;
v Clicar em OK.

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

Jobname...”;
o Na nova janela que aparecer, digitar novo nome do arquivo:
“helicoidal”;
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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FA\ ANSYS ED Utility Menu (ESCADA)
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| Pick a menu item or enter an ANSYS Command (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”, “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 ir4
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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FA\ ANSYS ED Utility Menu (ESCADA)
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| Pick a menu item or enter an ANSYS Command (PREP7) mat=1 [type=1 real=1 csys=0 secn=1 |

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) =0.35
o Element X-axis rotation THETA =-90

v" Clicar em “APPLY".
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JiY ANSYS D bty Menu (helicoidad) =@ X
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Real Constant Set No.
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Shell thickness at node I TK() £

at node J TK())
at node K TK(K)

atnodeL TK(L)

Elastic foundation stiffness EFS

Element X-axis rotation THETA

- Bending mom of inertia ratio RMI

Dist from mid surf to top CTOP

o
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Drop Test
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Design Opt
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Run-Time Stats
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[ 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 “SHELL 63” ira aparecer.
Deve-se inserir:
o Real Constant Set No. =2
o Shell Thickness  TK(I) =0.35
o Element X-axis rotation THETA =0
v" Clicar em “APPLY”.
bl @l | & 2 2| = EEE

A Real Constants =]

3 I\ Real Constant Set Number 3
Pr
o P Element Type Reference No. 1

Real Constant Set No.

=

Shell thickness at nodel TK()
atnode J TK())
atnode K TK(K)
atnode L TK(L)

Elastic foundation stiffness EFS

Element X-axis rotation THETA

A Delete Bending mom of inertia ratio RMI

Dist from mid surf to top CTOP

Dist from mid surf to bot CBOT

Sq Added mass/unitarea  ADMSUA

Drop Test

Topological Opt

ROM Tool

DesignXplorer VT oK Apply Concel | Help
Design Opt

Prob Design
Radiation Opt

EEEEREEEEEEEB

T

Run-Time Stats
[ Session Editor
Finish |

i

[Pick a menu item or enter an ANSYS Command (PREP7) [mat=1 [Bpet [rekr [0 [ |
v A janela “Real Constants Set Number 3, for “SHELL 63” ira aparecer.
Deve-se inserir:
o Real Constant Set No. =3
o Shell Thickness  TK(l) =0.35
o Element X-axis rotation THETA =90
v" Clicar em “APPLY”.
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FA\ ANSYS ED Utility Menu (helicoidal)
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~ A Real Constants =]
_ANSY L 7\ Real Constant Set Number 53 ) ElED
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P Element Type Reference No. 1 @ 4
Real Constant Set No. 3 & | 5
8 8] 2
Shell thickness at node 1 TK() 035 B2
atnode J TK() '—0 J ,fj
a0 | s
atnode K TK(K) 0 =1*s
atnode L TK(L) 0 a5
&
Elastic foundation stiffness EFS 0 &
Element X- tation THETA €
lement X-axis rotation 20 & /
Bending mom of inertia ratio RMI 0 @
A @
2 (2 [ Dist from mid surf totop CTOP 0 &
Dist from mid surf to bot CBOT 0 ‘53
Sq : H Added mass/unitarea  ADMSUA 0 P
G
Tin =
Drop Test J
Topological Opt 7
ROM Tool J
DesignXplorer VT oK Apply Cancel ] Help o>
Design Opt =
Prob Design $
Radiation Opt =
Run-Time Stats ﬂ
[ Session Editor L
[ Finish _:] ——J\
| Pick a menu item or enter an ANSYS Command (PREP7) mat=1 | type=1 real=1 csys=0 secn=1 |

O
2.4. Cria o modelo geométrico:
2.4.1. Cria 0 modelo geométrico:
v' Dentro do “Preprocessor” selecionar “Modeling”, “Create”, “Keypoints”,
“In Active CS”;
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=15 Y=-2 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=3.5 Y=-2 Z=0;
v" Clicar em “APPLY”;
v Para criar o préximo keypoint:
o NPT Keypoint Number: 3;
o X,Y,Z Location in active CS : X=15 Y=0 Z=0;
v" Clicar em “APPLY”;
v Para criar o proximo keypoint:
o NPT Keypoint Number: 4;
v' X,Y,Z Location in active CS : X=3.5 Y=0 Z=0;
Clicar em “APPLY”;
v Para criar o préximo keypoint:
o NPT Keypoint Number: 5;
o X,Y,Z Location in active CS : X=-15 Y=0 Z=1.09;

<\

Método dos Elementos Finitos Aplicado a Engenharia de Estruturas Pagina 7



v" Clicar em “APPLY”;
v Para criar o proximo keypoint:

o NPT Keypoint Number: 6;

o X,)Y,Z Location in active CS : X=-35 Y=0 Z=1.9;
v" Clicar em “APPLY”;
v Para criar o préximo keypoint:

o NPT Keypoint Number: 7,

o X,Y,Z Location in active CS : X=-15 Y=-2 Z=1.9;
v" Clicar em “APPLY”;
v Para criar o proximo keypoint:

o NPT Keypoint Number: 8;

o X,)Y,Z Location in active CS : X=-35 Y=-2 Z=1.9;
v Clicar em “OK”;

JA\ ANSYS ED Utility Menu (helicoidal)
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[ Pick a menu item or enter an ANSYS Comman d (PREPT) [ mat=1 [type=1 real=1 csys=0 secn=1 |

2.4.2. Direcao da visualizagéo:
v Para mudar a dire¢ao da visualizagdo ir no “Utility Menu”, “Plot Ctrls”,
“View Settings”, “View Direction”;
v" Na nova janela inserir:
o [IVIEW] View direction:
o XV, VYV, zZV Coords of view point -0.5 -0.8 0.15
o [/VUP] Coord axis orientation Z-Axis up
v" Clicar em “OK”
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JAY ANSYS ED Utility Menu (Helicoidal) -8 X
File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtrls Help ‘
D= uo 8 & 2 & Bl <=

ANSYS Toolbar ®|
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ANSYS Main Menu ®|
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B Create WN  Window number
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Lines [/VIEW] View direction
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[/VUP] Coord axis orientation Z-axis up =
By Lines "
; Ez i [/REPLOT] Replot upon OK/Apply? Replot -

R By Offset 1
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Move / Modify
Copy Escada Helicoidal
Reflect ;J
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Pick 2 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”, “Area”,
“Arbitrary”, “Through KPs”;

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

v Clicar em “APPLY”;

v" Na nova janela que abrir, apontar os keypoints 7, 5, 6 e 8;

v" Clicar em “OK”;

FEile Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtrls Help ‘
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ANSYS Toolbar 3|
SAVE_DB| RESUM_DB| QUIT| POWRGRPH 4
ANSYS Main Menu )]

Preferences & AREAS
B Preprocessor
Element Type
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B Modeling
B Create
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@ Lines
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TYPE NUM

A Overlaid on Area
A By Lines
A By Skinning

A By Offset Ll
@ Rectangle
Circle
Polygon
A Area Fillet
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@ Nodes
@ Elements
B Contact Pair
Piping Models
Circuit
Transducers
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& Move / Modify
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Reflect =

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

v No “Ansys Utility Menu”, selecionar “Work Plane”, “Change Active CS

to”, “Global Cilindrical” para mudar do sistema de coordenadas
cartesiano para o polar;
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FA\ ANSYS ED Utility Menu (Helicoidal)

File Select List Plot PlotCtls WorkPlane Parameters Macro MenuCtrls Help

Display Working Plane
Show WP Status
WP Settings ...

D= 8|88l & 7

ANSYS Toolbar

- ==

SAVE_DB| RESUM_DB| QuIT| POW

Offset WP by Increments ...
Offset WP to »

ANSYS Main Menu Align WP with

Preferences
B Preprocessor
Element Type
Real Constants
aterial Props
Sections
B Modeling

8 Create

hange Display

Local Coordinate Systems yi
Global Spherical

Specified Coord Sys ..
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@ Circle
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l Pick a menu item or enter an ANSYS Command (PREP7)

v

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

[secn=1 |

Active Coordinate”;

Na nova janela que abrir, apontar os keypoints 3 e 5;
Clicar em “APPLY”;

Na nova janela que abrir, apontar os keypoints 4 e 6;
Clicar em “OK”;

ASRNRN

v

FA\ ANSYS ED Utility Menu (Helicoidal)

Dentro do “Preprocessor’ selecionar “Modeling”, “Create”, “Line”, “In

File Select List Plot PlotCtrs WorkPlane Parameters Macro MenuCtrls Help

b=/ a|8| 8l & 7] &l

ANSYS Toolbar

EIEIE]

SAVE_DB RESUM‘D_B‘ M POWRGRPH

ANSYS Main Menu

6]

AREAS
TYPE NUM

Preferences
B Preprocessor
Element Type
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B Lines
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ea
A Tangent to Line
A Tan to 2 Lines
A Normal to Line
A Norm to 2 Lines
A Atangle to line
A Angle to 2 Lines
@ Arcs
@ Splines
A Line Fillet
Areas
Volumes
Nodes
& Elements
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@ Piping Models
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[ Pick a menu item or enter an ANSYS Command (PREP7) [mat=1 [type=1 [real=1 [esys=1 [secn=1 |

v' Dentro do “Preprocessor”

“Arbitrary”, “Through Lines”;

Na nova janela que abrir, apontar as lines 10, 6, 9 e 2;
Clicar em “OK”;

selecionar “Modeling”,
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v" Uma mensagem aparecera informando que a area criada ndo é plana

(warning);

FA\ ANSYS ED Utility Menu (Helicoidal)
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Y ANSYS ED Utility Menu (Aula)
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TimeHist Postpro
Drop Test
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ROM Tool
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Run-Time Stats
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Pick 2 menu item or enter an ANSYS Command (PREP7) mat=1 [type=t real=1 csys=1 secn=1 |

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 0.50
v" Clicar em “OK”.
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ANSYS Main Menu ®|

Preferences
B Preprocessor

Modeling B3
© Meshing
[ Mesh Attributes | 8
MeshTool NDIV  No. of element divisions

B Size Cntris

< (NDIV is used only if SIZE is blank or zero)

KYNDIV SIZE,NDIV can be changed

SPACE Spacing ratio

Show more options

Modify Mesh
& Check Mesh
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@ Clear
Checking Ctrls
o Vgt Co i Ei|
Pick 2 menu item or enter an ANSYS Command (PREP7) mat=1 [type=1 real=1 csys=1 secn=1 |

©

2.5. Aplicar as condi¢fes de contorno na modelagem sélida:

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 2 e clicar em “APPLY”;

v' Outra janela ird aparecer entdo selecionar no campo “DOFs to be
constrained” a opcéao “UX, UY e UZ”;

v" Nao esquecer de ligar o comando KEXPND:

o KEXPND Yes
v" Clicar em “APPLY”;
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FSI Set Up EEY
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Loads VALUE Displacement value
Analysis Type
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B Define Loads
Settings
B Apply
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Cancel ‘ Help ‘

B Displacement
A On Lines
A On Areas
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A On Nodes
A On Node Components
@ Symmetry B.C
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[ Pick a menu item or enter an ANSYS Command (PREP7) [mat=1 [type=1 [real=1

[esys= [secn=1

v Apontar os Keypoints 7 e 8 e clicar em “OK”;

v' QOutra 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”;

P2 ANSYS ED Utility Menu (Aula)
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Numbering Ctrls
Archive Model
Coupling / Ceqn
FLOTRAN Set Up Apiyes
FSI Set Up

MultiField Set Up | if Constant value then:
Loads

[ Analysis Type
Fast Sol'n Optn KEXPND Expand disp to nodes?
Bl Define Loads

VALUE Displacement value

Settings
B Apply
8 Structural

Constant value ~|

—

v Yes

Concel |

B Displacement
A On Lines

A On Node Components
Sy B.C

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

2.5.2. Aplicar as cargas:

csys=1 secn=1 |

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

“Structural’, “Pressure”, “On Areas”;
v" Clicar em “PICK ALL”;

v" Na nova janela inserir o valor da carga a ser distribuida na area:
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o VALUE 1.275;
o LKEY 2
v" Clicar em “OK”;

Y ANSYS ED Utility Menu (Aula)
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| Pick a menu item or enter an ANSYS Command (PREP7) mat=1 [type=1 real=1 csys=1 secn=1 |

2.5.3. Forcar a geragao dos elementos no sistema de eixos global:

v No “Utility Menu”, ir em “Work Plane”, “Local Coordinate System”,

“Create Local CS”, “at WP Origin”
coordenadas;
v" Na nova janela, inserir:
o KCN Ref Number of new coord sys
o KCS Type of coordinate system

v" Clicar em “OK”

11

para criar um sistema de

Cilindrical 1
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Y ANSYS ED Utility Menu (Aula)
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[ Pick a menu item or enter an ANSYS Command (PREP7) [mat=1 [type=1 [real=1 [esys= [secn=1 |

FA\ ANSYS ED Utility Menu (Aula)

-8 X
File Select List Plot PlotCtds WorkPlane Parameters Macro MenuCtrs Help |
DizlasaeleH EIEE
ANSYS Toolbar ®|
SAVE_DB| RESUM_DB| QUIT| POWRGRPH _dJ
ANSYS Main Menu ®| 1o @
eferences -
eprocessor m ®| @
Element Type

Real Constants
Material Props

Sections

Modeling & |5
Meshing

Checking Ctris KCN Ref number of new coord sys | *m
Numbering Ctris

Archive M?)del KCS Type of coordinate system =

Coupling / Ceqn

FLOTRAN Set Up Following used only for elliptical and toroidal systems

FSISet Up PARL First parameter

MultiField Set Uj

Loads - & PAR2 Second parameter

Analysis Type
& Fast Sol'n Optn
B Define Loads
Settings
B Apply
B Structural
B Displacement
R OnLines
A On Areas

e i
A On Nodes
A On Node Components
@ Symmetry B.C

B Antisymm B.C |

plelolsFllkkkRRR

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

2.5.4. Relaciona propriedades com as areas:

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

“Picked Areas”;
v' Selecionar a area 1;
v" Na nova janela selecionar:
o REAL Real constant set number =1
o ESYS Elem coordinate sys =0
v" Clicar em “APPLY”
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JA\ ANSYS ED Utility Menu (Aula)

File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtris Help

Di=as|sle e E

ANSYS Toolbar

- ==

SAVE_DB| RESUM_DB M POWRGRPH

ANSYS Main Menu

Preferences
B Preprocessor
Element Type

Modeling
B Meshing
El Mesh Attributes
Default Attribs
E All Keypoints
R Picked KPs
All Lines
A Picked Lines
=]l
PalPic 29
=R s
R Picked Volumes
Volume Brick Orient
MeshTool
Size Cntris
Mesher Opts
@ Concatenate

[AATT] Assign Attributes to Picked Areas

MAT Material number
REAL Real constant set number
TYPE Element type number

ESYS Element coordinate sys

| SECT Element section

1 SHELLE3 ~|
=
[None defined >

Cancel

plelolsFllkkkRRR

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

[mat=1 [type=t

v' Selecionar a area 3;

v" Na nova janela selecionar:
o REAL Real constant set number
o ESYS Elem coordinate sys

v" Clicar em “APPLY”

real=1

csys=11 secn=1 |

FA\ ANSYS ED Utility Menu (Aula) - X
File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtrls Help ‘
D= a8 s &l 2 H EIEE

ANSYS Toolbar @J
SAVE_DB| RESUM_DB| QUIT| POWRGRPH j

ANSYS Main Menu

[ Preferences
B Preprocessor
Element Type

B Meshing
B Mesh Attributes
Default Attribs
All Keypoints
A Picked KPs
All Lines
R Picked Lines

A
All Volumes
A Picked Volumes
@ Volume Brick Orient
MeshTool
Size Cntrls
[ Mesher Opts
Concatenate
Mesh
Modify Mesh
& Check Mesh
@ Clear
Checking Ctrls
umbering Ctrls
Archive Model

AREAS

AREA NUM

/\ Area Attributes

[AATT] Assign Attributes to Picked Areas

MAT Material number
REAL Real constant set number
TYPE Element type number

ESYS Element coordinate sys

Il sECT Element section

1 SHELLG3 ~|
|None defined M

Cancel

(Ee S E )

plelostplbblRaEpBEo

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

[ mat=1 [type=1

real=1

csys=11 secn=1

v' Selecionar a area 2;

v" Na nova janela selecionar:
o REAL Real constant set number
o ESYS Elem coordinate sys

v" Clicar em “OK”;
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FAY ANSYS ED Utility Menu (Aula) -8 X
File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtrls Help ‘

o= uo & & 2 & oz @

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

ANSYS Main Menu

Preferences
B Preprocessor

Element Type = 7 Eﬂ @
Real Constants [AATT] Assign Attributes to Picked Areas —@ J
Material Props 2
Sections MAT Material number
Modeling B3~
& Meshing REAL Real constant set number
B Mesh Attributes @ @e

Default Attribs TYPE Element type number

E All Keypoints

A Picked KPs ESYS Element coordinate sys 3

All Lines Ji—— =

g :‘;‘;‘r:ﬁ:"“ Bl SECT Element section [None defined =

B All Volumes
R Picked Volumes
Volume Brick Orient
MeshTool
Size Cntris
Mesher Opts
Concatenate
Mesh Cancel
Modify Mesh
Check Mesh
Clear
Checking Ctrls
Numbering Ctrls
Archive Model

plelolsFllkkkRRR

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

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

2.6. Geraa malha de elementos finitos:
v" Dentro do “Preprocessor” selecionar “Meshing”, “Mesh”, “Areas Mapped
+ 3 or 4 sides”;
v" Selecionar “PICK ALL”;

JA\ ANSYS ED Utility Menu (Aula)

File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtrs Help ‘

|z 8o 8 & 2 & ElE

ANSYS Toolbar
.'SAVE,DBI RESUM_DB| QUIT| POWRGRPH

ANSYS Main Menu

L |®

Preferences ELEMENTS
B Preprocessor
Element Type
Real Constants
Material Props
Sections
Modeling
B Meshing
Mesh Attributes
[ MeshTool
Size Cntrls
Mesher Opts
Concatenate
E Mesh
A Keypoints
A Lines
B Areas
B Mapped
A

o Sl o | |2

te
& Del Concats
A Free
A Target Surf
Volumes
Volume Sweep
@ Tet Mesh From
@ Interface Mesh
Modify Mesh
Check Mesh

plelolsFllkkkRRRREREe

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

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

A\ ANSYS ED Utility Menu (Aula) =8 X

File Select List Plot PlotCtrs WorkPlane Parameters

Macro  MenuCtrls  Help

Dizluo s s e

ANSYS Toolbar

ANSYS Main Menu ®|

Preferences B
B Preprocessor
Element Type
Real Constants
Material Props
Sections
Modeling
B Meshing
Mesh Attributes
MeshTool
@ Size Cntrls
Bl Mesher Opts
Concatenate
B Mesh
A Keypoints
A Lines
B Areas =
B Mapped
A By Corners
bl o i
Concatenate
Del Concats
A Free
A Target Surf
@ Volumes
Volume Sweep
Tet Mesh From
Interface Mesh
Modify Mesh
Check Mesh j

il ]

ELEMENTS I

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

|
1

N Symbols

5]

‘ Show curr and fields as.

[/PICE] Elem Init Cond Symbols
[/PSYMB] Other Symbols

CS Local coordinate system
NDIR Nodal coordinate system
ESYS Element coordinate sys
LDIV Line element divisions
LDIR Line direction

ADIR Area direction

ECON Element mesh constraints
XNODE Extra node at element
DOT Larger node/kp symbols
LAYR Orientation of layer number

FBCS Force symbol common scale

[/REPLOT] Replot upon OK/Apply?

oK

Cancel

B
Contours  ~

Help

Ll ®

o Sl 2] |2

plelosopklblRpapRpo

L
-If

JAY ANSYS ED Utility Menu (Aula)

File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtrls Help

0|z 8|8 &l & 2| &

ANSYS Toolbar

- = @

SAVE'DE| RESUM_DB M POWRGRPH

L |®

ANSYS Main Menu ®|

[ Preferences
B Preprocessor
Element Type
Real Constants
Material Props
Sections
Modeling
B Meshing
Mesh Attributes
MeshTool
Size Cntris
Mesher Opts
B Concatenate
B Mesh
A Keypoints
A Lines
B Areas —
B Mapped
R By Corners
bl or 1 sded
Concatenate
Del Concats
A Free
A Target Surf
@ Volumes
& Volume Sweep
@ Tet Mesh From
Interface Mesh
Modify Mesh
Check Mesh 5

| Els [l |2

plelolsFelekbkpRRRREREe

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

v

[ mat=1 [type=1

[ reat=1

[esys=11 [ secn=1

elementos foram gerados coincidindo com o eixo global;

Na malha com eixos locais, ficam evidentes que 0s eixos locais dos

3. SOLUCAO

LS”;
Clicar em “OK”.

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

No ANSYS Main Menu dentro do “Solution” clicar em “Solve”, “Current
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O
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 MRR
o Item, comp By sequence number SMISC
SMISC,4
v Clicar em “APLLY".

FA\ ANSYS ED Utility Menu (Aula) - | X

FEEEE] S— S

q A Element Table Data =]
ANS Label Ttem Comp Time Stamp Status
STz [ o E DEFINED
Pl
Zn /\ Define Additional Element Table Items
a

[ETABLE] Define Additional Element Table Items
Lab User label for item

[AVPRIN] Eff NU for EQV strain
Mrr

Item,Comp Results data item
NMISC,
Ls,
LEPEL,
=| |LEPTH,

SMISC, 4]

neEAAHeEE @@ 6

i (For "By sequence num", enter sequence

no.in Selection box. See Table 403
E — oK Avply_ | Cancel Help
....... ™

[ Find Minimum
Exponentiate
Cross Product

in Elements Manual for seq. numbers.)

ElllEkEERLE

Dot Product
e Table ‘
Path Operations 2

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

v" Na nova janela, definir (momentos em Y):
o LAB MTT
o Item, comp By sequence number SMISC
SMISC,5
v Clicar em “APLLY".
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FA\ ANSYS ED Utility Menu (Aula)

EEEEEED

| A\ Element Table Data

Label ltem  Comp

E P
@ Prf

Time Stamp _ Status

@ Sdq

\ Define Additional Element Table Items

o]
)

Lab

nEAMHEE& @6 [0E

[

&
Find Maximum

[ Find Minimum

[E Exponentiate

Cross Product

Dot Product

Erase Table
Path Operations i

< 5]

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

Item,Comp Results data item

User label for item

NMISC, =
Ls

LEPEL,
LEPTH, -

SMISC, 5

Optimization

(For "By sequence num", enter sequence
no. in Selection box. See Table 4003
in Elements Manual for seq. numbers.)

oK Apply |

Help

Cancel

< <o

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

[ mat=1 [type=1 [ real=1 [[csys=11 secn=1

v" Na nova janela, definir:

o LAB

o Item, comp

MRT
By sequence number

v" Clicar em “OK”.

SMISC
SMISC,6

P2 ANSYS ED Utility Menu (Aula) -8 X
0| = il EIEE
Lnolhas 3|
\ Element Table Data =] =
5

TimeStamp  Status
Time= 1.0000  (Current)
Time= 10000 (Current)

Label Item

MRR SMIS 4
b SMIS
S
B8 G

nEAAHsE 8@ 6

Add.

G |

Find Maximum

Find Minimum

Exponentiate

[ Cross Product

[ Dot Product

Erase Table

Path Operations o

2]

\ Define Additional Element Table Items.

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

Item,Comp Results data item Strain-thermal

3
s
Z
A

mis

Strain-plastic
Strain-creep Ls,
Strain-other
Contact

Optimization

SMISC, 6

(For "By sequence num", enter sequence
no. in Selection box. See Table 4.x-3

in Elements Manual for seq. numbers.)

Help

oK Apply |

Cancel

e

¥

[l [o[e |2 |2

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

mat=1 [type=1 [reat=1 [esys=11 secn=1

“Plot

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

MRR
Yes - average
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v" Clicar em “OK”;

P4\ ANSYS ED Utility Menu (Aula) -8 X
File Select List Plot PlotCtds WorkPlane Porameters Macro MenuCtrls Help ‘
oj=luol&lsH EFE

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

ANSYS Main Menu ®|

Preferences i | ELEMENT SOLUT:
Preprocessor rEE
Solution =

SUB =1
TIME=1
MRR

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

B Plot Results T\ Contour Plot of Element Table Data
Deformed Shape -
& Contour Plot [PLETAB] Contour Element Table Data
B Nodal Solu Itlab Ttem to be plotted

[ Element Solu
=]

Avglab Average at common nodes?

B Line Elem Res
Vector Plot
[ Plot Path Item oK Apply ‘
Concrete Plot =5
Thinfilm

List Results

Query Results

Options for Outp

Results Viewer

Write PGR File

Nodal Cales

Element Table

Path Operations

Surface Operations

1o
@

2

6]
@
2
3
8

CRENEYE)

Q

BBIEBLLL

Blelols [t plokplef

Load Case
Check Elem Shape
i E Jd
[ Pick a menu item or enter an ANSYS Command (POSTL) mat=1 [type=1 real=1 csys=11 secn=1 |

A\ ANSYS ED Utility Menu (Aula)

File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtrls Help

D|z|as| a8l & 2= EIEE

ANSYS Toolbar

SAVE_DB| RESUM_DB| QUIT| POWRGRPH

L |®

ANSYS Main Menu ®|

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

AVG ELEMENT SOLUTION

STEP=1

lem Res
Vector Plot
B Plot Path Item
@ Concrete Plot =1
ThinFilm
List Results
Query Results
Options for Outp
Results Viewer
Write PGR File
Nodal Calcs
Element Table
Path Operations
Surface Operations
Load Case
Check Elem Shape o
P ara s o,

| |

o Eo o]l

plelolstpkkbblkRppalex

[ Pick a menu item or enter an ANSYS Command (POSTL) [mat=1 [type=1 [reat=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 lItable MTT
o Avglab Yes - average
v Clicar em “OK”;
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A\ ANSYS ED Utility Menu (Aula) =8 X
File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtrls Help

o= uo & & 2 & B <=

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

ANSYS Main Menu

3|

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

Solu
B Line Elem Res
B 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
Load Case
k Elem Shape

LUTION

[PLETAB] Contour Element Table Data
Itlab Item to be plotted Mt ] E\j

Ves - average -

Avglab Average at common nodes?

Apply Cancel ‘ Help ‘

plelolsFllkkkRRR

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

Y ANSYS ED Utility Menu (Aula)

mat=1 [type=t real=1 coys=11 secn=1 |

File Select List Plot PlotCtrils WorkPlane Parameters

Macro  MenuCtrls  Help

D=8l 8l & ¢

ANSYS Toolbar

SAVE_DB| RESUM_DB M POWRGRPH

L |®

ANSYS Main Menu

Preferences
Preprocessor
Solution
B General Postproc
Data & File Opts
Results Summary
Read Results
Failure Criteria
B Plot Results
[ Deformed Shape
& Contour Plot
Nodal Solu
Element Solu
lem 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
Load Case
Check Elem Shape
=R

<

®|

AVG ELEMENT

STEP=1
SUB =1

SOLUTION

o Ells[ols |

plelrlzlz pllkpbRRRERREe

| 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 ltable
o Avglab

v" Clicar em “OK”;

MRT
Yes - average
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FA\ ANSYS ED Utility Menu (Aula) e (8| X

File Select List Plot PlotCtrs WorkPlane Parameters Macro MenuCtrls Help ‘

o= uo & & 2 & oz @

ANSYS Toolbar ®|
SAVE_DB| RESUM_DB| QUIT| POWRGRPH ﬂ
ANSYS Main Menu ®| 14 @
Preferences il

Preprocessor 1)
Solution

B General Postproc
[ Data & File Opts
Results Summary
Read Results
Failure Criteria
B Plot Results
Deformed Shape
B Contour Plot [PLETAB] Contour Element Table Data
[ Nodal Solu
Element Solu
=

kiab Ttem to be plotted

Avglab Average at common nodes? Yes - average -

Slee :
[ Line Elem Res

@ Vector Plot
Plot Path Item Apply Cancel ‘ Help ‘
Concrete Plot 1
Thinfilm

List Results

Query Results

Options for Outp

Results Viewer

[ Write PGR File

Nodal Cales

Element Table

Path Operations

Surface Operations

Load Case

-

ggimsee

K1 il i

plelolsFllkkkRRR

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

FA\ ANSYS ED Utility Menu (Aula)

File Select List Plot PlotCtrils WorkPlane Parameters Macro MenuCtrs Help ‘

D= alo &8l ¢ E ElE

ANSYS Toolbar
SAVE_DB| RESUM_DB| QUIT| POWRGRPH

ANSYS Main Menu ®|

L |®

Preferences
Preprocessor
Solution
B General Postproc
Data & File Opts
Results Summary
Read Results
Failure Criteria
B Plot Results
[ Deformed Shape
& Contour Plot
[ Nodal Solu
Element Solu
[=]Eiem Tabid
Line Elem Res
Vector Plot
Plot Path Item
Concrete Plot a
ThinFilm
List Results
Query Results
Options for Outp
[ Results Viewer
[ Write PGR File
Nodal Calcs
Element Table
Path Operations
Surface Operations
Load Case
Check Elem Shape
L g &l

ELEMENT SOLUTION

STEP:
SUB
TIME=1

o Sl o] le

< i

Blelele]zplelslolelo@aale@ee ]

| Pick a menu item or enter an ANSYS Command (POSTL) [ mat=1 [type=1 Fresi=l 1L, | |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 opgao “Save everything” e clicar em “OK”.
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