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Komputerowa analiza
materiatéw i konstrukcji




DANE TECHNICZNE:

o Dane materiatowe:

-modut Young'a-200 GPa

-wspotczynnik Poissona-0,3
-przekrdj kotowy r=5cm

1= =4 909e-6 m?
64
-L=5m




Ogdolny wzdr na site krytyczng

o




Rozpatrywane przypadki

n=0,699




Rozwigzanie teoretyczne

o

<l n?m?El |
Pir =73 S
=1
n P
1 3.876e3 )
2 1.550e6
3 3.488e6
Z 620266
5 9.600¢6
6 1.395e7




Rozwigzanie komputerowe

o Modut Part: Naml

Modeling Space

() 3D @ 2D Planar ) Axisymmetric

Type Options
© Deformable
(© Discrete rigid
© Analytical rigid
Eulerian

None available

Base Feature

© Shell
@ Wire
©) Point

Approximate size: |20 |

[Continue...] [ Cancel ]




Rozwigzanie komputerowe

= 1 3%
_Ednt Material a . k_‘

Name: Material-1

o Modut Property:
-tworzymy przekrdj(profil)
oraz przypisujemy go do

modelu
_Tworzymysekcje B.e(]m, BeOm General Mechanical Thermal Other I
oraz przypisujemy jg do Elastic

modelu S

Use temperature-dependent data
Number of field variables:
Moduli time scale (for viscoelasticity):

No compression
No tension
Data

Young's Poisson's
Modulus

Ratio
g




Rozwigzanie komputerowe
OMOdUi’ST@p: cese N

Name: Step-1
: Type: Buckle
S I Basic | Other
Insert new step after Description: [
Initial Nigeom: Off

Eigensolver: () Lanczos @ Subspace

Number of eigenvalues requested: |6 |

Procedure type: | Linear perturbation E]

Maximum eigenvalue of interest: l ]
uckle

Frequency Vectors used per iteration: IlZ I

Static, Linear perturbation

Steady-state dynamics, Direct Maximum number of iterations: |30 I
l Continue... ] ' Cancel |




Rozwigzanie komputerowe

o Modut Load: zadanie sity i przypisanie warunkéw brzegowych

ALGYUS/ AL UaLU-d - IOUCH balabast, W Wolicy

iodeti.cae (Viewport Lf .
3 - —— - -ins  H ?
2 EBou;daryCondlth Man;er - v = ‘&J O?ILNUQ s ljlelp ,R S
. = - —— +
- — i L X
Name Initial Step-1 Edit... =

| ¢ BC-1 Created

v &2

[Move Left |
Move Rigk -

| {Deach.aﬂ

Name: Load-1

Type:
Step:  Step-1 (Buckle)

Region: (Picked)

CsVs: (Global)
Distribution: | Uniform & [create.]
CFL: \o—]

cr2: E

Note: Force will be applied per node.

Al Concentrated force
Step procedure: Buckle

4 . Boundary condition type: Symmetry/Antisymmetry/Encastre

Step-1

v losdt =

Step procedure: Buckle
Load type: Concentrated force
Load status: Created in this step

[create..| [ Copy.. |  [Remame.]  [Delete..| [ Dismiss |




Rozwigzanie komputerowe
o Modut Mesh:

Sizing Controls
Approximate global size: | i1
Curvature control

Maximum deviation factor (0.0 < h/L <1.0): 0.1
(Approximate number of elements per circle: 8)

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

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

[ ok ] [ Defaults | [ Cancel |

(_Apply |




Rozwigzanie komputerowe

o Modut Job: rozpoczynamy obliczenia ,,submit”, nastepnie
przechodzimy do wynikow ,,results”

Model Type Status Write Input
Model-1 Full Analysis Completed




Rozwigzanie komputerowe

o Modut Visuadlisation: rezwitat rozwigzania komputerowego

View | Result Plot

Animate Regport QOptions Tools Plug-ins Help K?

s @U@ I 0

Active Steps/Frames... .
Section Points... el
Module:‘ Field Output... emp/lob-1.odb [+]
_ History Output... —_—
‘?‘g. @ Options...

=9, |
_‘QE 1: EigenValue = 3.87301E+05

. 2: EigenValue = 1.54588E+06
(e 3: EigenValue = 3.46585E+06

»5 @ 0 Increment  0: Base State
5 g 1 387301E+05
.

o 81 2 Mode  2:EigenValue = 154588+06 4. E v ' - Glm E %

+ o 3 Mode  3:EigenValue = 3.46585E+06 . lg eénvaiue = +
oS 4 Mode 4 EigenValue = 6.13006E+06
g 5 Mode  5:EigenValue = 9.51892€+06 5 > E' v l 951892 E %
o e 6 Mode  6: EigenValue = 1.36019E+07 . 'g en a u e = +

: 6: EigenValue = 1.36019E+07

N o

[ ok ] [ Aeply | [FiedOutput..] [ Cancel |

ile "Job-1.inp" has pesmr=uomwrrrer-TOrETATYST




Rozwigzanie komputerowe

o Modut Visuadlisation: rezwitat rozwigzania komputerowego




Porownanie wynikow

o

n P.

1 3.876e5
2 1.550e6
3 3.488e6
4 6.20226
5 9.690e6
6 1.395e7

1: EigenValue = 3.87301E+05

2: EigenValue = 1.54588E+06
3: EigenValue = 3.46585E+06
4: EigenValue = 6.13096E+06
5: EigenValue = 9.51892E+06
6: EigenValue = 1.36019E+07




Rozwigzanie did
poszczegolnych przypadkdw .
podparcia

1: EigenValue = 96877.

2: EigenValue = 8.70648E+05
3: EigenValue = 2.41156E+06
4: EigenValue = 4.70652E+06
5: EigenValue = 7.73620E+06
6: EigenValue = 1.14755E+07




Rozwigzanie did
poszczegolnych przypadkdw
podparcia

1: EigenValue = 7.91612E+05

2: EigenValue = 2.33316E+06
3: EigenValue = 4.62855E+06
4: EigenValue = 7.65871E+06
5: EigenValue = 1.13986E+07
6: EigenValue = 1.58177E+07

n=0,699




Rozwigzanie did
poszczegolnych przypadkdw .
podparcia

1: EigenValue = 1.54588E+06

2: EigenValue = 3.15123E+06
3: EigenValue = 6.13096E+06
4: EigenValue = 9.20943E+06
5: EigenValue = 1.36019E+07
6: EigenValue = 1.80432E+07
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