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1. Example- solution of the panel using ABAQUS program
Using ABAQUS /CAE, generate a model for a panel:
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Module: Part
[Menu/Part/Create];
or double-click (##MB) on the Part in model
tree (MT) - Create Part, Part, Name [tarcza],
2D, Deformable, Shell, Approximate size
[20], Cont.

Ml Create Part X

Mame: [tarcza

— Modeling Space

" 3D ¢ 2DPlanar  Axisymmetric

— Type — | [ Options
* Deformable

" Discrete rigid Mone available

" analytical rigid

 BaseFeature |

& shell

C wire

 Point
Approximate size: IZU

Continue. .. | Cancel |

Creating a panel

Menu/Add/lines/Connected lines

Or select icon — | Create lines,

In the dialog box below the workspace (WS)
enter the coordinates (0, 1.5), (0, 0), (2, 0.5),
(2, 1.5), (0, 1.5); click mouse button 2
anywhere in the viewport (# 2MB) to finish

3
using the selected tool; Done, F6 = =
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Defining Material

Module: Property
[Menu/Material/Manager]; Create,

Or (##MB) on Materials in MT, Name
[Material-1], Mechanical, Elastisity, Elastic,
Isotropic, Young’s modulus [2.5e7], Poisson’s
ratio [0.16], OK

— -
4 Edit Material
2 £t Materia b R
Name: | Material-T

Description:

K4
Material Behaviors
General M Thermal  Electri g Other

Plasticity

Damage For Ductile Metals Hyperfoam
Damage for Traction Separation Laws Hypoelastic
Damage For Fiber-Reinforced Composites Porous Elastic

Deformation Plasticity Viscoelastic
Damping -
Expansion

Brittle Cracking

Cancel

Elastic
Hyperelastic

v v v vid
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General Mechanical

Thermal  Other

| s

[~ Elastic

Type: |Isotropic b

™ Use temperature-dependent data

Number of field variables: 0 _,?

™ Mo compression

Moduli time scale (for viscoelasticity): |Long-term v

v Suboptionsl

1 25000000  |0.16

™ Mo tension
Data
Young's | Poisson's
Modulus Ratio

Module: Property

B ] Create Section

. . . . . - - B x
Defining Section Properties Nacme SE“'”"Tl B} Edit Section
. ategory  Type .
[Menu/Section/Manager/Create]; e s St
Or (##MB) on Sections in MT, Name © Shell | Generalzed plane strain il = =T
. . Eulerian . -
[Section-1], Solid, Homogeneous, Cont., . imm Composite Matergt] Material 1 H
Qo er . . .
Material [Material-1], Plane stress/strain [ Plane stresy/stain thickness: |02
thiCkneSS [02] OK Continue... l [ Cancel ]
E Edit Section Assignment l 28 J
Assign Section [Menu/Assign/Section]; Section
or in MT: under Parts/tarcza/Section Section: | Section-1 i
H H B Mote: Li i I i

Assignments, pick the panel, Done, section e a;;;:;;r;"t;g;g;f;ﬂ;;‘,egm
[Sectlon'l], OK Type: Solid, Homogeneous

Material: Material-1

Region

Region: (Picked)

1S Parts (1) : l]
=l tarcza
Module: Assembly B8 Features (1)
Assembly [Menu/Instance/Create]; , IZ Sets
. Surfaces

or (#MB) on “+”next to Assembly in MT, ® skins
(##MB) Instances, Parts [tarcza], () stringers

Independent, OK

[+ ﬂ} Section Assignments (1)
=8 Composite Layups
[+ ﬁ[g Engineering Features
Bn Mesh (Empty)
172 materials (1)
1 5@ Sections (1)
@’ Profiles

143 Assembly

Instances

= P2 Position Constraints
~ & Features

— 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

[ox |

Apply Cancel
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Boundary Conditions

Module: Step

[Menu/BC/Manager];

or (##) on BCs in MT, Initial, name: [BC-1],
Mechanical, Sym/Ant/Encastre, Cont.,

Pick the left edge of the panel, Done,
Encastre, ok

Module: Step

[Menu/Step/Create];

or (##MB) on Step-1 in MT, name [Step-1],
Procedure type: Linear perturbation, Static,
Linear perturbation, Cont., OK

HS Parts (1) T

= tarcza Il Create Boundary Condition i ﬁ

& Features (1) Naite: IBC—I
- sets
il surfaces Step: IInitiaI vl
® skins Procedure;
: g Smn.gers [ Category —| [ Types for Selected Step
3 Section Assigr i
B, Composite Lay & Mechanical | | [ERTIS nmetry/Encastre

Displacement/Rotation
velocity/aAngular velocity
Accelerationfangular acceleration
Connector displacement
Connector velocity
Connector acceleration

Qg Engineering Fe € Other
@ [72 Materials (1)

&3] jE- Sections (1)

ﬁ' Profiles

=] ﬁ Assembly

& @5 Instances (1)
% Position Constrair
# & Features (1)
i sets

b Surfaces

AE connector Assign
Q3 Engineering Features
1ol Steps (2)

Eo Intial

- ‘T Interactions

Continue. .. |

- [l Predefined Fields

= Model-1 - = Tl e
E]—& pail I Edit Boundary Condition. x|

=) tarc: Name: BC-1
B d Type:  Symmetry/Antisymmetry/Encastre
i Step:  Initial
¢ Region: (Picked)

[ € %5YMM (UL = UR2 = UR3 = 0)

€ YS¥MM (U2 = UR1 = UR3 = 0)

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

@[%2 mat C xasyhm (U2 = 0; Abaqus/Standard only)

B $B Sec € yaSYMM (UL = U3 = URZ = 0; Abaqus/Standard only)

ol :’:s' € ZHSYMM (UL = U2 = UR3 = 0; Abaqus/Standard only)
B C PINNED (U1 =U2=U3=0)

ff2 | @ ENCASTRE (U1 = U2 =U3 = UR1 = URZ = UR3 =10)

e e _coea |
o Sufaces
Connector Assignments
&4l Engineering Features
-1 of% Steps (2)
Elo- Initill
‘T, Interactions

[ Predefined Fields
P

[# 36 Sections (1)

@‘ Profiles

=] ﬁ Assembly

“ Instances (1)

¢ Position Constraints

& Features (1)

-y sets

b Surfaces

¥ E Connector Assignments

Qg Engineering Features
)

Mame: Istep-l

Insert new step after

ol )
o | Procedure type: |Linear perturbation |
E&.’. Field Output Requests Buckle
= History Output Requests Frequency

- h« Time Points
B;g ALE Adaptive Mesh Constrair
3 E, Interactions
E Interaction Properties
- ﬂ Contact Controls

Static, Linear perturbation
Steady-state dynamics, Direct

Constraints
E Connector Sections
# F Fields Continue. .. I Cancel I

= I\L—. Amplitudes
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[Menu/Load/Create];
or (##MB) on Loads in MT, name [pressure],
step: [Step-1], Mechanical, Pressure, Cont.,

Pick the top edge of the panel, Done,

Uniform [37.5], ok

The model of the panel:

13 Models (1) A
=) Model-1 k. E

Tt @
TRz R iy
e .
g- ;’::::'ZWS (1) ":'i 4“
B8 Composite Layups .":a‘ }\‘

4 Engineering Features
(# 72 Materials (1)
o % sections (1)
e profiles
148 Assembly
[ Instances (1)
P Position Constraints
@ & Features (1)
I sets
il sufaces
E Connector Assignments
8 Engineering Features
o Steps (2)
o= Initial
Interactions
L BCs (1)
[ Predefined Fields
B0 Step-1
& B2 Field Output Requests (1)
@B History Output Requests (1)
B ALE Adaptive Mesh Constraints
T Interactions
[}

wiaces forthelosd inanidusty [} i [Bone)

Name:  Load-1

Type:  Pressure

Step:  Step-1 (Static, Linear perturbation)

Region: (Picked)

Distribution: lUniFDrm 3 Creabe...l
Magnitude: [37.5

FlULCULIE. SLaud, Linsar peiiauauun
Category Types for Selected Step
@ Mechanical Concentrated force
Thermal Moment
Fluid Shell edge load
= Surface traction
() Electrical Body force
Mass diffusion Line load
() Other Gravity
Pipe pressure
Generalized plane strait
[

R, ds,
s,
) A

HA,
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Meshing the part € ARENE AP L HITTH O

[v Model: [Modelt  w| Step: [step1 |

i E s
Module: Mesh

5
gers

tion Assignments (1)
Jposite Layups
ineering Features
1

1)

s (1)
1 Constraints

=5 (1)

25
:tor Assignments
2ring Features

ut Requests (1)
Ikput Requests (1)

1on Assignments (1) | S— | -
[{m Mesh Controls |
. i
i ’}? Quad C Quad-dominated € Tri ‘
Menu/Mesh/Controls, Quad, Free, Medial Algorithm
& Medial axis

axis, OK

IV Minirize the mesh transition  Tip,..

Defaults I Cancel |
[ =]
Family
Piezoelectric o
Plane Strain
Geometric Order Plane Str E|
@ Linear () Quadratic | Pore Fluid/Stress il

Quad | Tri

Element Centrols

Menu/Mesh/Element Type, ¥l Reducedntegation
. [T] Incompatible modes
Pick the whole structure, done ’

Hourglass stiffness: @) Use default () Specify |:|
Standard, linear, family [Plane stress] Viscosity © se detaut © specty [11]
(CPS4R) Second-order accuracy: () Yes @ No

Distortion control: @ Use default ) Yes () No

Length ratic:

Hourglass control: @ Use default ) Enhanced () Relax stiffness () Stiffness () Viscous () Combined

scous weight factor:

Stiffness

Element deletion: @ Use default ©) Yes () No
Max Degradation: @ Use default () Specify I:l
Displacement hourglass scaling factor: D

Linear bulk viscosity scaling factor:

Quadratic bulk viscosity scaling factor

CPS4R: Ad-node bilinear plane stress quadrilateral, reduced integration, hourglass contral.

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

[Menu/Seed, Instance], Approximate global
size [0.21], OK
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Menu/Mesh/Instance, Yes

Running the analysis and visualizing the
results

Module: job

[Menu/Job, Menager];

Or (##MB) on Jobs in MT, create, name
[obliczenial], Cont, OK

Sizing Controls

Approsimate o sze

Curvature control
Deviation factor (0.0 < h/L < 1.0): |01
(Approximate number of elements per circle: 8)
Minimum size factor (as a fraction of global size):

© Usedefault (01) © Specity (00 < min <10) 01|

[ Apply | [ Defauts | [ cCaneel |

Name: IOinczenial

‘Source: |Model
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(#3MB) on job obliczenial under Jobs,
submit

When the status message indicates
,completed” (#3MB) on job obliczenial
under Jobs, results

Ssign
elay,
ng

]

ments (1) ||

Name: Obliczenial
Model: Model-1

& - :|—3 :Dﬁ name:.
YPE!
[~ Submit Time

& Immediately
€ et [ s, [ min,

©1o [ 60

Write Inputl
’Data Check|
Submit
Continue

M

resus |

Postprocessing

Module: visualisation, contour plot

9|Strona




