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1. Definicja zadania

Celem zadania jest rozwigzanie zginanej ptyty. Dane dotyczgce geometrii ptyty, charakterystyki materiatowo-
geometrycznych oraz warunkow brzegowych podano na ponizszym rysunku:

q=-10kN/m?

Modut Younga: E=30GPa
Wspdtczynnik Poissona: v=0.16
Grubos¢ ptyty: h=0.20m
Obcigzenie réwnomierne: a=-10kN/m”

2. Modelowanie w systemie ABAQUS

Ponizsza instrukcja zostata opracowana przy zatozeniu, ze uzytkownik zapoznat sie z instrukcja pt.
»Wprowadzenie do systemu ABAQUS oraz przyktad rozwigzania tarczy”. W przypadku sposobu postepowania
analogicznego jak w instrukcji ,Wprowadzenie do ...” uzytkownik zostanie odestany do tej instrukcji.

Skroty:
DK — dwukrotne klikniecie lewym przyciskiem myszy.

Strona2z9



Dane podstawowe

Model Tree/(DK)Parts
ustawiamy: przestrzen 3D,
ciato odksztatcalne, ksztatt
podstawowy: Shell, typ:
Planar, przyblizony
rozmiar 20.

Narne: | Part-1
Modeling Space

@ 3D () 2D Planar () Axisymmetric

Type Options

@ Deformable

() Discrete rigid

. Mone avzilable
_) Analytical rigid

() Eulerian

Base Feature

Shape Type

©soid | |
@ Shell Extrusion
_ - Revelution
) Wire
Sweep
) Point

Approximate size: | 20

[ Continue... ] I Cancel

Geometria konstrukcji
Wybierajgc ze szkicownika
linie tamang wprowadzi¢
obszar prostokgtny 6x3m.
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Definicja materiatu
Menu Tree/Materials
zdefiniowaé materiat
sprezysty o E=30E9,
v=0.16.

Sineusin

B " Edit Matenal M

Mame: Material-1

Description: -
Edit...
Material Behaviors

General Mechanical Thermal Other

Elastic

Type: | Isotropic E|

[T] Use temperature-dependent data
Mumber of field variables: 0E
Moduli time scale (for viscoelasticity): | Leng-term E|

[] Ne compression

7] Mo tension
Data
Young's Poisson’s
Modulus Ratio
1 30E9 016
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Definicja przekroju
Definiujemy przekrdj:
Model Tree/(DK)Sections
ustawiamy: Shell,
Homogenous, nastepnie
Continue, ustawiamy
grubosc jak na rysunku po
prawej stronie.

Nastepnie przypisujemy
wtasciwosci materiatu do
poszczegdlnych czesci
modelu. Model
Tree/Parts/Part-1/Section
Assignments.

i ' Edit Section

MName: Section-1

Type:  Shell / Continuum Shell, Homogeneous

Section integration: @ During analysis () Before analysis

Basic | Advanced

Thickness
Shell thickness: @ Value: 0.200

() Element distribution:
() Modal distribution:

Material: Material-1 E|

Thickness integration rule: @ Simpson () Gauss

Thickness integration points: | 55

B i

Options: |Rebar Lavers...

Region
Region: (Picked)

Section

Section: | Section-1 E|

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

Type: Shell, Homogeneous
Material: Material-1

Thickness

Assignment: @ From section () From geometry

Shell Offset

Definition: | Middle surface  [*]

# ' Edit Section Assignment - (eS|

Stworzenie instancji § ' Create Instance . [
Model Tree/Assembly p—
Instances

Instance Type
() Dependent (mesh on part)

@ Independent (mesh on instance)

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

[] Auto-offset from other instances

[ oK ] [ Apply ] [ Cancel ]

Tworzenie powierzchni
obciazenia

Model
Tree/Assembly/(DK)Surfac
es

klikamy:Continue,
nastepnie klikamy w
obszarze prostokgtnym i
zatwierdzamy wybor
klikajgc Done, wybieramy
powierzchnie Purple.

# ' Create Surface u
Name: |FTE

Type: Geometry

| [ Continue...] [ Cancel ] ‘

Choose a side for the shell or internal faces: [ Brown ] [ Purple ] [Both sides]
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Stworzenie krokéw
obliczeniowych

W Model Tree/Steps/Initial
zadajemy warunki
brzegowe BC-1 -
podparcie przegubowe
lewej i prawej krawedzi
ptyty: po kliknieciu

Continue...,

wybieramy Edges

oraz wskazujemy \
przytrzymujac Shift lewgq i
prawa krawedz.

nastepnie klikamy Doxne,

i wybieramy podparcie
typu PINNED.

I:i Create Boundary Co

Marme: !
Step: | Initial H
Procedure:
Category Types for Selected Step
@ Mechanical Symmetry/Antisymmetry/Encastre
Fluid Displacement/Rotation
) Other Velocity/Angular velocity

Acceleration/Angular acceleration
Connector displacement

Connector velocity

~A
éncei

CERITLEE A e H%Q@g@i@@@i@@iﬂi@b@o arugg';gmm,dmu; B.{g&,
Module: | Load [7] Modet: Model-1 T ~Srep_Inital -

Connector acceleration

—

-

lectregions forthe boundary condit 25
n
Name: BC-1
Type:  Symmetry/Antisymmetry/Encastre
Step:  Initial
Region: (Picked)

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

) ¥SYMM (U2 = UR1 = UR3 = ()

0 ZSYMM (U3 = UR1 = URZ2 = ()

() XASYMM (U2 = U3 = URL = 0; Abaqus/Standard only)
() YASYMM (U1 = U3 = URZ = 0; Abaqus/Standard only)
(D) ZASYMM (U1 = U2 = UR3 = 0; Abaqus/Standard only)
@ PINNED (U1 =U2=U3=0)

(0 ENCASTRE(U1=U2=U3=URL=URZ=UR3=0)

Gone
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Zadajemy warunki
brzegowe BC-2 -
utwierdzenie gérne;j
krawedzi ptyty: po
kliknieciu Continue...,
wskazujemy przytrzymujac
Shift gérng krawedz. /Q/

nastepnie klikamy Done, g

i wybieramy podparcie
typu ENCASTRE.

O ALEUIE Al L IWQLE E 00 @ O] 0F D0 0 5 5 s @]
Meodule: | Load Meodel: | Model-1 Step: Initial JI

|

Select regions for the boundary condit iidually  [-] [Dond| p:gmm

Edit Boundary Condi

Marne:
Type:
Step:

Region:

BC-2
Symmetry/Antisymmetry,/Encastre
Initial

(Picked)

() XSYMM (U1 = URZ = UR3 =0}

) YSYMM (U2 = URL = UR3 = 1)

() ZSYMM (U3 = URL = UR2 = 0)

() XASYMM (U2 = U2 = UR] = (; Abaqus/Standard only)
() YASYMM (UL = U3 = URZ = 0; Abaqus/Standard only)
() ZASYMM (U1 = U2 = UR3 = 0; Abaqus/Standard only)
() PINNED (U1 = U2=U3=10)

@ ENCASTRE (UL = U2 = U3 = URL - UR2 ~ UR3 = 0}

conce

Zadanie obciagzenia
Tworzymy nowy krok.

Name:|Load—1

Step: | Step-1 E|

Procedure: Static, General

Category

@ Mechanical
Thermal
Acoustic
Fluid

(") Electrical
Mass diffusion

) Other

Types for Selected Step

Concentrated force
Maorment

Shell edge load
Surface traction
Pipe pressure

Body force

Line load

Gravity

Bolt load

Cancel
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Klikamy wewnatrz obszaru
prostokatnego i \
zatwierdzamy klikajgc
Done.

Wybieramy powierzchnie
do ktorej ma zostac
przytozone obcigzenie:
Purple i podajemy
intensywnos$¢ obcigzenia.

S LKENEA N WROHE AT GO0 @O 0 BB oo F -} 5B
Module: [Load [ Model: Model1 Step:[step1 1]
@=

7

Sinura

MName: Load-1

Type:  Pressure

Step: Step-1 (Static, General)
Region: (Picked)

Distribution: | Uniform E| Create...
Magnitude: | -10006
Amplitude: | (Ramp) E| Create...

Generacja siatki
Wybieramy Menu Mesh
Controls ustawimy ksztatt
elementu i metode
siatkowania. Nastepnie
wybieramy w Menu
Mesh/Element Type

Klikamy ikone Seeds i
ustawiamy rozmiar
elementu0.3: ———— |

' Element Type
Element Library Family
© Standard © Explicit | | Heat Transfer 2

‘Membrane

Geometric Drder | Surface £
@ Linear () Quadratic ShE” v

Quad | Tri

Reduced integration
T Eferment

ol

Membrane strains:

specity [
Use default @ Specify
Use default () Specify

S4R5: Ad4-nede doubly curved thin shell, reduced integration, hourglass control, using five degrees of freedom per
node,

Membrane hourglass stiffness: @ Use de

Bending hourglass stiffness:

Drilling hourglass scaling factor: @)

Note: To select an element shape for meshing,
select "Mesh->Controls” from the main menu bar.

' Global Seeds

Cancel

Sizing Controls
Approximate global size:

Curvature control

Maximum deviation factor (0.0 < h/L < 1.0):

ppr er of elements per circle: 8)

Minimum size factor (as a fraction of global size):

© Use default (0.1) () Specify (0.0 < min < 1.0)

[ Cancel ]

[ Defautts |

ok | [Capsy |
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Definicja obliczen
Menu Tree/Jobs tworzymy
nowe zadanie.

Postprocessing
Ustawiamy opcje
wyswietlania wynikow tak
aby wskazywaty wartosci i
lokalizacje ekstremalnych
wartosci wyswietlanych
wielkosci.

Ogladamy mapy naprezen
Misesa,

przemieszczen Uz

i reakcji RF3.

Naprezenia mozemy
monitorowac na gornej i
dolnej powierzchni ptyty.
Wybér powierzchni
dokonujemy w oknie
dialogowym Field Output
klikajgc Section Points ...

AN

[ e

T - PR R T

Model Type

Job-1 Model-1

Status

Full Analysis Check Completq Data Check

Kill

[Cleate...] [ Edit... ] [ Copy... I [Rename...]

[ Delete... ]

[ Dismiss |

B = o 3

i Field Output

Selection methos

Categories

Active locations: ) Top and bottom () Envelope

| Category Bottom Location  Top Location
shell < MATERIAL-L > < 5 section peints SNEG, (fraction = -1.0 SPOS, (fraction = 1.0)

/

o modify the current settings, select one or more locations above;
elect the desired section point below.

Available Sectior ints in Cross-section

Cancel

ok [ Apply

Step/Frame
Step: 1, Step-1

Frame 1

Jarizble | Deformed Variable | Symbol Variable | Status Variable

ariable
Inly variables with results:

Description (* indicates complex)
Active yield flag at integration points
Paint loads at nodes
Point moments at nodes
Strain components at integration points
Plastic strain components at integration points
Equivalent plastic strain at integration points
Magnitude of plastic strain at integration points
Reaction force at nodes.
Reaction moment at nodes

Stress components at integration points

Component

= 511

-Plane Principal sz
-Plane Principal g sz
Plane Principal s12

incipal

ipal <

>

i

-m -Appky

Cancel
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