Analise de vigas

Elemento 1D

CSOLTECH



Realizar analise de elementos finitos
em um modelo de viga discretizado em
elementos 1D.




Faca a analise estrutural em ABAQUS da viga ilustrada na figura. Utilize elementos
de viga (1D) para a discretizacao. Considere a secao transversal da viga macica e
retangular, com altura H = 263,2148 mm e base B = 131,6074 mm. O material é aco

com modulo de elasticidade E = 200 GPa e coeficiente de Poisson v = 0,3.

i 5 kN/m




Inicie 0o ABAQUS Em seqguida
clique aqui

S+ Start Session >

Create Model Database
§83 With Standard/Explicit Model

»8 With CFD Model

With Electromagnetic Model

E Open Database -.:__r\'h Run Script H ba q u s‘/c ﬂ E
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Primeiro
Clique aqui

Em seguida, na janela
Create Part selecione as
definicbes conforme a
iImagem ao lado.

== Create Part -

Mame: | Viga
Modeling Space
() 3D (@ 2D Planar () Axisyrmmetric

Type Cptions
(@) Deformable

() Discrete rigid

() Analytical rigid

Mone awvailable

Base=e Feature

) Shell
- Wire
) Point

Approximate size: | 20

Coentinue... Cancel




Em seguida, na barra de coordenadas faca:
-10,0 Enter;-6,0 Enter; 0,0 Enter; 4,0 Enter; 12,0 Enter e Esc.

\
A | Pick a starting point for the line--or enter X,¥:

No sketcher

menu clique aqui 4= X Sketchthe section for the wire Done® Fl.nalmente’
cligue em Done.

+ B
®z
{:;—;3

Create Lines:
Connected




Definir material

S Abaqus/CAE Student Edition 2016 [Viewpart: 1] - x
E] File Model Viewport View Part Shape Feature Tools Plug-ins Help K7 - & X
LEE®SE &+ «LEN == Uttt A1 2 3 4 ABFG FTIT
N M O oo e BB Ba[paaetats M@ - @ K

Model  Results Module: |: Part ~  Model |: Model-1 | Part:

< Viga it
Maodel Database ~

= #3 Models (1)
= Model-1
= Parts (1)
© Viga
& Features (1)
b Sets
N Surfaces
@ Skins
ﬂ Stringers
ﬁf} Section Assignments
fw Orientations
B Composite Layups
[ 47 Engineering Features
B Mesh (Empty)
[Pz Materials
E} Calibrations
ﬁ_r,‘* Sections
ﬁ‘ Profiles
ﬁ Assembly
o Steps (1)
B= Field Output Requests
E}' History Qutput Requests
lﬂ Time Points
Bm ALE Adaptive Mesh Constrain
T, Interactions v -
< > 25 simuLia

& new model database has besn created.
B The model "Hodel-1" has been created.




: " Hm IVIEEN Ltr‘ﬂpt_‘ﬂ ) lﬁﬁ —_ L, "N,
lﬁi; el ~&F Calibrati
52 | Materials -3 Sections —
4: - ~E® Profiles Filter...
_— . v -
Clique com o _
botdo direito Em seguida, Na barra de
em Materials clique aqui. .
h q comandos habilitada,
na arvore do cligue em Create
modelo.

Material.




== Edit Material

Nome do

Mame: | Acao «

Drescripticn:

Material Eeshawiors

Sencral Mechanical Thermal Electrical/Magnetic

Elasticriy

Plasticity

Damage for Ductile Metals

Darmage for Traction Separation Laws
Darmage for Fiber-Reinforced Composites
Darmage for Elastomers

Deformation Plasticity

Damping

Expansion

Erittle Cracking

Ecos=s

Viscosity

Other

¥

Hypoelastic

YYyrry

Porous Elastic

Viscoelastic

Ok

Cancel

material.

Cligue aqui
para o
material
elastico



== Edit Material

Marme: Sco

Drescripticmn:

FAAaterial BEehawiors

Elastic

Senaeral PAechanical Thermal Electrical/MMagnetic Other
Elastic
Tywpe: | l=sotropic it

[] WUse termperature-dependent data

-

MNMurmber of field wariables: o=
PAAcduli tirme scale (Ffor wiscoelasticity): | Long-term ot

1 Mo compression

[1 Mo tensicn

Drata
Nowuwng s
PMlodwlus
1 2009

Em seguida,
clique aqui.———— . __

Cancel

- Subocpticns

Preencha as
propriedades
do material

(aco).



Section

/ ilustra a figura.

Cligue aqui para
criar a secao.

Na janela Create
Section selecione as
definicbes conforme

1# Create Section

Mame: | Secan
Category — Type
) Solid
() Shell Truss
(®) Beam

() Other

Beamn

*

Em seguida,
cligue em
Continue...

Cancel

== Edit Bearmn Section

Marme: Secao

Type: Beamn
Section integration: (- During analysis ) Before analysis
Beam Shape

Profile names:
Create

EBeam Profile

Profile shape:

Ba=ic Stiffness Fluid Inertia

=
e =

FAaterial name: | Aco

Section Poisson's ratio: | O

Temperature wvariatiomn:

(® Linear by gradients
2 Interpelated from termperature points

Cligue aqui
definir a forma da

secao.

e Zancel




. alle - .
:,"".- Create Profile oy _Defma aS~ = Edit Profile Y
informacdes |
Narne: | Perfil conforme a figura Namet SR
ao lado. Shape: Rectangular
Shape
a:  0.1316074
Box A2
p; : b:  0.2632148
pe .
|
Circular _T— i
b -fp--—------ Ha === ] -= 1 _ B
_l_ i Dimensdes em
Hexagonal : I
Trapezoidal - 2 >|
I
L OK Cancel
T
Arbitrary
Generalized Defina as informacdes conforme
a figura acima. Em seguida,
clique Ok. Finalmente, em Edit
Continue... Cancel beam profile e clique Ok.




Selecionar o modelo para atribuir a secéo.

Clique aqui para A Select the regions to be assigned a section ({ [] Create set: 1 |Done
atribuir a secao
para o modelo de

viga. i

EL S

Em seguida, cligue em Done.

5 Edit Section Assignment >
Region

Region: Set-1

Section

Section: | Secao e EE*

Note: List contains only sections
applicable to the selected regions.

Type: Beam
Material: Aco

] Cancel




Clique aqui para
definir a
orientacao da
secao da viga.

@" Aszign Beam

Orientation

Selecionar o modelo para definir a orientacao.

A Select the regions to be assigned a beam section orientation | Create set:

Em seguida, cliqgue em
Done.




4= > Enter an approximate nl direction (tangent vectors are shown) | [EESRE ;,?S sinAaLn

/

4

Aceite esta definicao e
pressione Enter.




4= | Click QK to confirm input ;?S sl

Cligue em Ok, depois
pressione Esc.




v Clique aqui para

definir o

e f

Elﬁ Meadels (1) ™ S ..
© Model-1 < Assign elemento finito de
E%iam m Zl _l- Element Type viga.
193 2 8 e
# & Features (1) '5
o fy Sets (2 B, 5,
- M Surfaces il . .
® Skins B “= X Select the regions to be assigned element types |Done Em seguida, clique em
|’,'J Stringers D Done.
E3] ﬂ_?; Section Assignments [ @
e Orientations [:]
- B8 Composite Layups —
[+ 43 Engineering Features |r_1‘.1 .UIT_J
Bo MESh (Empty Al . =
& LE_E Materials (1) Switch Context Cirl+Space

E

Clique com o boté&o direito sobre
Mesh e, em seqguida, cliqgue sobre
Switch Context para habilitar a barra
de controle de malha (mesh)




5 Element Type

Elernent Library Farnily

(@ Standard: (O Explicit | Acoustic

Coupled Temperature-Displacement

Geometric Order

i@ Linear ) Quadratic Gasket

Line
] Hyhbrid formulation
Element Controls

Beamn type: (8 Shear-flexible () Cubic formulation

Scaling factors: |inear bulk viscosity: | 1

B21: A 2-node linear beam in a plane.

Mote: To select an elernent shape for meshing,
select "Mesh-=>Controls” froem the main menu bar.

Cligue em Ok, depois o
. I———
pressione Esc.

Defaults

Cancel



Clique aqui para
definir a posicao
e quantidade de
nos da malha.

Yl

“eed Part

= Global Seeds

Sizing Controls

Approximate global size: (0.8

Curvature control
Paximum dewiation factor (000 = hSL = 1.00: [ 3.1

(Approximate number of elerments per circle: 8)

kMAinmimum size control

(®) By fraction of global size (0.0 < min < 1.0)0 | 0.1
) By absclute value (0.0 < min = global size) | 0.08

Ok Defaults Cancel
Clique em Apply e depois em Ok.




= X | OKto mesh the part? Mo

} fesh F.’art

Clique aqui para
gerar a malha.




B= Field ¢ Mesh Tools
EF Histor Lock/Unlock

I"j Time F Set Az Foot

Be ALEA  Expand Al
T, Interac Collapse

nder
Il Under

a,

Na arvore do modelo clique com o
bot&o direito sobre Assembly e, em
seguida, clique sobre Switch
Context para habilitar a barra de
edicao do conjunto.

Selecione a
Party que
gueira incluir no
Assembly

Clique aqui para criar uma
instancia do Part no
conjunto (Assembly).

il
== Create Instance e

Create
Instance

Create instances from:

I:'E':IF"Elrts. ) Models

Instance Type

A meshed part has been selected, so
the instance type will be Dependent.

Mote: To change a Dependent instance's
mesh, you must edit its part's mesh.

[ Auto-offset from other instances

Apply Cancel




Clique aqui para criar as

Na arvore do modelo clique com o . 4= Create Boundary Conditi
e ry Londition
botéao direito sobre BCs e, em condicoes de contorno. _
seguida, clique sobre Switch i s
Context para habilitar a barra de Step: | Initial
condi¢des de contorno. )
c - Category Types for Selected Step
reate
(@) Mechanical Symmetry/Antisymmetry/Encastre

L R Y I

Boundary

LJFDHdﬁMH
Switch Context Ctrl+5pace o UElechEuatiaes
Manager... O Other
Create...
Filter... F2

Clique em Continue...—

Continue,..

Displacement/Rotation
Velocity/Angular velocity

Acceleration/Angular acceleration

Connector displacement
Connector velocity

Connector acceleration

Cancel



# Edit Boundary Condition

Mame: BC-1

_+ﬁ ’
N Type: Symmetry/Antisymmetry,/Encastre
L
E!":' Stepe Initial

[X-\"_l] A Region: Set-1

N CS¥S: (Globall [ L

&y

i () XSYMM (U1 = UR2 = UR3 = ()

) YSYMM (U2 = URT = UR3 = )

() ZSYMM (U3 = UR1 = UR2 = 0)

0 MASYRAM (U2 = U3 = URT = O Abaqus/Standard only)
0 WASYRM (U1 = U3 = UR2 = O Abaqus/Standard only)
) ZASYMM (U1 = U2 = UR3 = O Abaqus/Standard only)
COPINMED (U1 =U2=U3=0

(@) EMNCASTRE (U1 = U2 = U3 = UR1 = URZ = UR3 = 0

Ok Cancel

4= > Select regions for the boundary condition ( [] Create set: ]

Selecione
ENCASTRE e em
seguida clique OKk.




Repita a operacao para a criacao da condicédo de contorno, porém dessa vez

selecione Displacement/Rotation.

R - W S
wyp- \_rEedte bounda

Mame: | BC-2
Step: | Initial e
Category Types for Selected Step
(® Mechanical Symmetry/Antisymmetry,/Encastre

Displacement/Rotation

() Electrical/Magnetic Velocity/Angular velocity

Acceleration/Angular acceleration

Other .
O Connector displacement
Connector velocity
Connector acceleration

!

Cligue em Continue...

Done.

Selecione U2 para
restringir o
deslocamento na
direcéo Y. Em seguida,
clique Ok.

Selecione o ponto no
meio da viga. Em
seguida, clique em

4".—" Edit Boundary Conditicon

Mame: BC-2
Type: Displacement/Rotation
Step: Initial
Region: Set-2

CS¥S: (Globall [z L

Mote: The displacement wvalue will be
maintained in subsequent steps.

CHEC Cancel







] _ =+ Create Step P
Na arvore do modelo cligue com o

botao direito sobre Steps(1) e, em Cligue aqui para criar um Name: | Step-1
seguida, clique sobre Switch novo Step e definir o tipo Insert new step after
Context. de andlise.

e (L i Digite o nome do Step
H] Steps (1) 2 .
~B= Field C Switch Context Ctrl+5Space - [

I+l

F# Histon  Create... :
s Time R e, 2 £
-Hm ALE A Set Ac Root ) v1| Create Procedure type: | General e
%— ::z:z ZTE:;:L:LJS::;F St'-?lﬂ_ Dynamic, Temp-disp, BExplicit =
i Canta Geostatic
Heat transfer
Mass diffusion
Soits
Static, Riks ot
£ >

Clique em Continue... M comtnoe.. Cancel




== Edit Step

Mame: Step-1
Digite uma descricao.

Type: Static, General
EBasic Incrementation Cl-thir/

Description: | Analise_estatica

Tirme pericd: |1
] Pp— - Off (This setting controls the inclusion of nonlinear effects
9 ) ) On of large displacements and affects subsequent steps.)

Automatic stabilization: | Mone

[1Include adiakatic heating effects

Termine clicando Ok

Zancel



=+ Create Load ot

Na arvore do modelo clique com o

botdo direito sobre Loads e, em Mame: Forcae— — | Digite o nome da
seguida, clique sobre Switch forca/carga.
Context. Step: | Step-1 ad
Procedure: 5tatic, General

M [P Category Types for Selected Step Selecione
CT|  Switch Context Cirl-Space ® Mechanical W Egrrg?eentrated

s Pred:  Manager. Moment '

=g Remi  Create... Pressure

I Optit  Filter.. F2 Shell edge load

Surface traction

1 (_) Electrical/Magnetic Pipe pressure

Body force
() Other Line load
i _ i Gravity
Clique aqui para _ [L4 Termine clicando em Bolt load g
criar um um Continue...
carregamento L CLFEE';E \rf':mtinue... Cancel
od




=+ Edit Load ot

Mame: Forca

Type: Concentrated force
Step: Step-1 (Static, General)
Region: Set-3

C5¥5% (Global) [:g A

Distribution: | Uniform ~ fix)
CF1: 0

CF2: -20000

Amplitude: | (Ramp) v Pb

Z X

[ ] Fellow nedal rotation

MNote: Force will be applied per node,

= 3| Select points for the load [ [] Create set: }
] Cancel

Selecione o ponto em destaque e

clique em Done. Atribua as definicGes

conforme a imagem
acima e clique em Ok.




Repita a operacéo para a criacao dos esforcos,

porém, dessa vez, selecione Moment.
seguida, cligue em Continue...

# CZreate Load

Mame:  Momento
Step: Step-1 i
Procedure: Static, General
Category Types for Selected Step

(®) Mechanical Concentrated force

L EFFT S Moment
Fressure
Shell edge load
Surface traction

() Electrical/Magnetic Pipe pressure

ass diffusic Body force
() Other Line load
Grawvity
Bolt load
Continue... Cancel

Em

>

Selecione 0 mesmo
ponto do caso
anterior e cliqgue em
Done.

Atribua as definicGes conforme
a imagem a esquerda e clique
em OKk.

== Edit Load Pt

Mame: Momento
Type:  Moment
Step: Step-1 (Static, General)
Region: Set-4 [

CSYS: (Global) [ L

Distribution: | Uniform | fix)
ChA3: -5000
Amplitude: | (Ramp) o Pb

[ ] Follow nodal rotation

Note: PMoment will be applied per node.

Ok Cancel




:."‘r Create Load

Mame: | Carga_distnbuida
Step: | Step-1 ~
Procedure: 5Static, General

Category
(@ Mechanical

(_) Electrical/Magnetic

) Other

Continue...

Repita a operacdo para a criacao dos
esforcos, porém, dessa vez, selecione Line
load. Em seguida, cligue em Continue...

Types for Selected Step

Concentrated force
PAoment

Preszure

S5hell edge load
Surface traction
Pipe pressure

Body force

Line load
Grawvity
Bolt load

Cancel

o Edit Load

Mame: Carga_distribuida
Type:  Line load
Step: Step-1 (Static, General)

Fegion: 5Set-5
Systern: Global ~
Distribution: | Uniform il

Component 1: |0
Component 2: | -5000

Amplitude: (Ramp) ~

QK Cancel

fix)

Ao

Selecione o0 segmento final do lado
direito e cligue em Done.

Atribua as definicOes

conforme a imagem a
esquerda e clique em
Ok.






Na arvore do modelo clique com o
bot&o direito sobre Jobs e, em
seguida, clique sobre Switch

Context.

Switch Context Cirl+5pace

Manager...
Create...

Filter...

F2

Cligue aqui para criar um
uma execucao de analise

—

= Edit Job
Marme: Analise_WVWiga

MModel: MModel-1
Analysis product: Abaqus/SStandard

i Genera I Slaal=dyty Parallelization
Job Type
) Full analysis

) Restart
Furn Mode

- Background ) CQuewes:
Submit Tirme

- Imimediately

hrs. N,

Preencha uma descricao
se desejar e cligue em

Ok.

Precisicon

Cancel

== Create Job -

Mame: | Analise_Viga

Source: | Model o

Podel-1

I Continue... I Cancel

Atribua as definicGes
conforme a imagem
acima e clique em
Continue...




Clique aqui para abrir a
janela de gerenciamento
da execucao de analise.

Manager

= lob Manager -

Name Model Type Status Write Input
Analise_Viga Model-1 Full Analysis  MNone Data Check
Cligue aqui para executar Submit
a analise
Monitor...
ApoOs o término da analise
. . p | Results
cligue aqui
Create... Edit... Copy... Rename... Delete... Dismiss

!

The job input file "Anali=e Viga.inp" ha=s been s=ubmitted for analv=is.

Job Anali=e Viga:

Analwy=is Input File Processor completed successfully.

Job Anali=e Viga: Abagqu=-Standard completed successfully.
Job Anali=e Viga completed successfully.

a3




ODB: Analise_Viga.odb Abaqus/Standard Student Edition 2016-SE  Thu Feb 18 16:22:41 Hora
X Step: Step-1, Analise_estatica

Clique aqui para abrir os

resultados da analise. : i
\ Plot C ontours an

Deformed Shape




POs — processamento: von Mises

S, Mises

Bottom, (fraction = -1.0)
(Avg: 75%)

- +1.988e+08
- +1.823e+08
+1.658e+08
+1.492e+08
+1.327e+08
+1.162e+08
+9.967e+07
+8.315e+07
+6.662e+07
+5.010e+07
+3.357e+07
+1.705e+07
+5.264e+05

ODB: Analise_Viga.odb Abaqus/Standard Student Edition 2016-SE  Thu Feb 18 16:22:41 Hora
X Ste




Options  Tools  Plug-ins  Help K7
~5 ~| Mises E| d:- g é
- g || Mises

Max. In-Plane Principal

Min. In-Plane Principal
Mazx, Principal

Mazx. Principal (Abs)

, {fral:tiﬂn = Min. Principal

5“;-'1]} Tresca

1.9882+408 ;f'?ijulré_ |
1.823e408 L--“rl nvariant
1.6580+08 B

Pds — processamento:
Tresca

S, Tresca
Bottom, (fraction = -1.0)
(Avg: 75%)

— +1.988a+408
- +1.823a+408
+1.658e+408
+1.492e+408
+1.3272408
+1.1622408
+9.967e+07
+8.315e+07
+6.662e+07
+5.010e+07
+3.357e+07

+1.705e+07

+5.2642405

ODB: Analise_Viga.odb Abaqus/Standard Student Edition 2016-SE
X Step: Step-1, Analise_estatica

Thu Feb 18 15:22:41 Hora




