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Rodzaje elementow

Powfokowe (SHELL 181, SHELL 281) Brytowo-powtokowe (SOLSH 190)

Brytowe (SOLID 185, SOLID 186)



Elementowe uktady wspotrzednych
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Kierunki warstw sg orientowane zgodnie z elementowymi uktadami wspotrzednych.



Elementy powtokowe

eJedyna metoda obliczen duzych struktur
eNie odwzorowujg zjawisk w kierunku grubosci kompozytu
eNie pozwalajg na modelowanie zjawisk lokalnych
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Elementy brytowo-powtokowe
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*Pozwalajg na modelowanie kilku warstw materiatu jedng warstwg elementow.

*Uzywamy, gdy nie interesujg nas naprezenia, ale np. deformacje.



Elementy brytowe
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*Kazda warstwa materiatu powinna by¢ modelowana oddzielng warstwg elementéw
— duzy model.
*Dobre odwzorowanie naprezen.



Materiat ortotropowy
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eMateriat ortotropowy jest zawsze liniowo-sprezystsy.
eZawsze trzeba podac 9 statych materiatowych.
eState materiatowe najwygodniej jest wstawia¢ w megapascalach.



Dane materiatowe

Kompozyt szklano-epoksydowy

Kompozyt weglowo-epoksydowy
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Dane materiatowe

Kompozyt jednokierunkowy Kompozyt tkaninowy
Ex > Ey=Ez Ex=Ey > Ez
Gxy=Gxz > Gyz Gxy > Gxz=Gyz
VXY= VXZ > Vyz VXY > VXZ=VYyZ
Nieznane: Gyz i vyz Nieznane: Ez, Gxz=Gyz i
VXZ=VyZ

Analiza wrazliwosci
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Kompozyt jednokierunkowy
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Kompozyt tkaninowy

ox= ay < 0z




Opracowanie wynikow — elementy powtokowe
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Dzieki zaznaczeniu odpowiedniej opcji, mozna uzyskac wyniki dla kazdej

Z warstw.
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Opracowanie wynikow — elementy powtokowe

SAVE DB| RESUM DB| QUIT| POWRGRPH|

ANSYS Main Menu

= Preferences
Preprocessor
Solution
= General Postproc
Data & File Opts
Results Summary
Read Results
Failure Criteria
Plot Results
® List Results
c3] Q_uery Results
& Results Vie er
E Write PGR File
Nodal Calcs
Element Table
Path Operations

Surface Operations

Load Case

Check Elem Shape

Write Results
ROM Operations
Submodeling
Fatigue

Safety Factor
Define/Modify

Nonlinear Diagnostics

Reset

Manual Rezoning
TimeHist Postpro
ROM Tool
DesignXplorer
Prob Demgn

[ i e 1 ~—

NODAL SOLUTION

STEE=1

SUB =1
TIME=1

Uz

RSYS=0 |
DM =11.0@1
SMN =—11+GE

-11.0809

Optiens for Qutput

[R5Y5] Results coord system

Local system reference no.

As calculated

Global Cartesian
Glebal cylindric

[AVPRIN] Principal stress cales

- [AVRES] Awvg rslts (pwr grph) for

Use interior data

[/EFACET] Facets/element edge

Global Pherlcal
Fer t

Local sttr:m

[~ MO

| 1 facet/edge

-7.38729

[SHELL] Shell results are from
[LAYER] Layer results are from

Specified layer number

[FORCE] Force results are

—6.15608

-4.52486

|T0p layer

" Max failure crit

v Specified layer

EN

|T0ta| force

£

1 2]
@3-
B8

22l [[|:oeslclemmaaE

Dzieki zaznaczeniu odpowiedniej opcji, mozna uzyskac wyniki dla kazdej

Z warstw.



Kryteria wytrzymatosciowe

AMSYS Main Menu

Preferences
Preprocessor
Solution
= General Postproc
Data & File Opts
Results Summary
Read Results
& Failure Criteria
Temp Yariation

o [FC] Temperature-independent Failure criteria for material 1

b3 ¥

z

o8| Strain in Tension

B Strain in Compression

= e | %8|
Delete Strain in Shear
List @

Criteria Check

Options for Dutp : . o
il Stress in Tension
Load Case Stress in Compression .'
Check Elem Shape QJ
Write Results e
ROM Operations =2
Fatigue Stress in Shear

Define /Modify G%J

Manual Rezoning
TimeHist Postpro
Topological Opt
ROM Tool
DesignXplorer
Design Opt
Prob Design
Radiation Dpt
Run-Time Stats
Session Editor
Finish

RY

Stress Coupling Coefficients

SAVE_DB| RESUM_DB| QUIT| POWRGRPH|

ANSYS Main Menu

@

E Preferences
Preprocessor

I Solution

B General Postproc
Data & File Opts
Results Summary
Read Results
Failure Criteria
2 Plot Resuits

E Deformed Shape

ELEMENTS

ltem to be contoured

& Elastic Strain
& Plastic Strain

& Creep Strain

& Thermal Strain

& Total Mechanical and Thermal Strain

g Swelling strain

Energy

@ Maximum Stress
i Tsai-Wu Strength Index
&2 Inverse of Tsal-Wu Strength Ratio Index
& Maximum Strain
i@ Body Temperatures

E Element Solu
Elem Table
Line Elem Res
Vector Plot
Plot Path ltem
Concrete Plot
ThinFilm i
List Results
Query Results
Options for Outp
Results Viewer
Write PGR File
Nodal Calcs
Element Table i :
Path Operations Additional Options
Surface Operations |

Undisplaced shape key

Undisplaced shape key |Def0rmed shape only
Scale Factor

|True Scale

Load Case Cancel | Help |
Check Elem Shape

Write Results

ROM Operations
Submodeling 7l

——ar

pllppElel|[:loleloleal=]a




ANSYS Main Menu

Preferences
= Preprocessor

Element Type
Real Constants
Material Props
[ Sections
Section Library
Beam
B shell
= Lay-up
T
Plot Section
Pre-integrated
Pretension
Joints
Reinforcing
Pipe
Axis
List Sections
Delete Section
Modeling
Meshing
Checking Ctrls
Mumbering Ctrls
Archive Model
Coupling / Cegn
FLOTRAN Set Up
Multi-field Set Up
Loads
Physics
Path Operations

Struktury przektadkowe
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