Geometrie -

Material —

Constante reale X

\

Procesare

Pregatirea modelului
pentru analiza

Solutionarea
-—=3» problemei

Solver(CosmosM)

!

Incarcari

Elemente-

Conditii pe frontier'é + sprijiniri

Deplasari
Tensiuni
Forte
Deformatii

7

Prezentarea rezulta-
telor analizei

N

Reprezentari de contururi (isocurbe)
Reprezentari grafice X-Y
Liste
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Se creaza geometria ' ' i
g - Discretizare in elemente

-modelul

Se genereaza matricea
de rigiditate pentru
fiecare element

Pﬁ@j Se asambleaza matricile elementelor
in matricea globala de rigiditate

Se precizeaza deplasarile

[B] este calculat functie de tipul elementului
si de geometrie,[D] este calculat pe
baza proprietatilor de material

[K]=J[B]TDI[B]

[K]

10}

Se aplica fortele

F

i
m@ Z]@ Se genereaza sistemul
de ecuatii

oS-

Se solutioneaza
sistemul pt. {u}

{F} = [K]{o]

(K] {f} = {3}

Se calculeaza deplasarile
relative pentru fiecare element.

Tensiunile din elemente

Se reprezinta rezultatele grafic

{&) = [B] {&})
10;} =[D] {&}
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PROENg/PRO Mecanica

COSMOS/M

H PATRAN
~ ® NASTRAN
LM

4
Mechanical

Dynamics

FEMAP

3 Curs MEF A. Pascu
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ANSYS

COSMOS DesignSTAR



SolidWorks

Microstation Modeler CADIGES

Solid/Edge (Intergraph) CADDXF
UG (EDS Unigraphics) NASTRAN
Helix (MICROCADAM) ABAQUS
EUREKA (Cad.Lab) / AMNSYS
I-DEAS {SDRC) N ‘/}, PATRAN

CADDSS (Computervision) Sy

A
COSMOS/M

Curs MEF A. Pascu

Pro/ ENGINEER (PTC) GEOSTAR § - smnoa
PT/Modeler (PTC) —— Sist |
iIstemu
de baza
STAR HSTAR NSTAR ASTAR OPTSTAR
; ; * Monlinear Static * Advanced = Optimization
*Linear Static * Heat Transfer and Dynamic Dynamics and Sensitivity
DSTAR FFE Modules
: * Thermal * Fatigue * Fluid Flow
* Buckli a
o « Frequency COSMOS/CAVITY



Ll 1E0 =1L =] GeoStar [64K Verzion] : ecran - [Main] Of =

Geometry - I File | E File Edit Geometry Meshing PropSetz | LoadsBC  Control  Dizplay  Analysis Hesults Windows Help ;[ilil
Meshing |  Edit | \ o
Frop5Setz I Control | Fereastra Bara Cu menlurl
LoadzBC I Drigplay | “pu”_d Own”
Cu . v
tndst | Reots | Fereastra grafica

Achive Win Im’VbUtoane 2

e vwin | Tilel Cazcade 1
Wi 7

m Save/Restore... |

D I Demo | Config "

Zoom Tranzlate
&k @
Flotate 1
ClCIrMHE :
1]
! hd
Sical
I__Ll .-’-‘-.Cui: I Sy
1.00
_

¥ Console Set Post |

Statuz1 I Statu32| Statuz3 "

|Status of zelections |

|__Fereastra cu iconuri

I,j' GeoStar Console

Fereastra text _(ol x|
CRLIME.3.1.4

STATUSA :I

GeoStar » Eriter ILI
Curs MEF A. Pascu




Programul poate fi comandat interactiv prin é
intermediul meniurilor, al butoanelor activate cu A
mausul si al comenzilor introduse de la tastatura COSMOS/M
Programul poate lucra si in semi batch-mode prin

incarcarea si executarea unui figsier de comenzi *.geo sau
*.ses.(comanda Load file), fisiere care pot fi editate off-line

Utilizarea mausului

Pentru activarea meniurilor si a butoanelor se executa un clic
cu butonul din stanga mausului.

Selectarea entitatilor geometrice (puncte , curbe suprafete) si
a celor specifice MEF (noduri, entitati) se face tot cu un clic al
butonului din stanga, dupa care este necesar un al doilea
click pentru confirmarea selecifiei.

Butonul din dreapta al mausului este echivalent cu tasta Esc.

Curs MEF A. Pascu



ﬁ File Edt Geometry Mest F‘.

Mew. .. COSMOS/M
Open...
Load...

Edit a File
Save Sezzion File

3ave Database as.. Instructiunile din meniul file
Save Image File permit operatii cu figierele
Save Meta File programului precum Si cu

Festare Image File iImagini captate .
Wiew Meta File

Frint
Frint &l W in
Frint Meta File

E it

Curs MEF A. Pascu



"] File | Edit Geometry Meshing PropSe Eﬁ.

|dentify — ® Points COSMOS/M
Compress  # Curves

Flat... + Surfaces

Lizt... b Volumes

Lielete b Contaurs

Lndelete ® Eegions

Eraze 3 Modes

Elzsad Elerments

Operatiile din meniul Edit sunt de tipul identificare,
renumerotare, listare, stergere etc. si au ca obiect
entitatile cu care lucreaza programul

Curs MEF A. Pascu



1 File Edit | Geometry Meshing PropSets  LoadsBC ﬁ.
—_ . F
Flane COSMOS/M
Foints Gnd On

Curves Gind O

Surfaces

Wolumes

Contours

Heqgions

Falyhedra

Fartz

Coordinate Swstemns

b R . . . . . . .

Pentru desenarea cu ajutorul mausului trebuie specificat
in prealabil planul in care se lucreaza, (se defineste prin
directia normalei la el) iar utilizarea unui caroiaj (grid)
poate constitui un ajutor foarte util pentru construirea
modelului.

Curs MEF A. Pascu



Geometry Meshing PropSets LoadsBC  Conbrol  Display  Analysis  Hes

Gnd 3
Define A

Curves b Merge COSMOS/M
Surfaces » terge Tolerance
Waollmes k - :
Generation Relocate
Contours » -
. Editing b M ove
Heqionz b |
|
Faolyhedra b Ll
Generate
Farts » C
Coordinate_Swstems  # =R
Sumrmetmy

Cr/Cr [nterzect
Cr/5f Intersect
Foint on Curve
Foint an Surface
Foint at Mode

Entitatea geometrica cea mai simpla - punctul poate fi
definit direct (prin coordonate), generat prin operatii de
tipul translatie, rabatere etc. sau obfinut ca intersectie.

Curs MEF A. Pascu
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Surfaces

Yolumes

Contours

Begionz

Folyhedra

Fartz
Coaordinate_Systems

]

]
]
]
]
]
]
]
]
]

Draw Polyline
Sketch Linedbrc
Draw Lineddrnc
Line with 2 Ptz
Palyline with Ptz
thru 4 Points
Circular &z
Conic Arc

Elipze

Helical Az

by 12 Parameters
Fit Curve on Pts
Eit Curve on Mew Ptz

Cirzles
Splines

M anipulation

Generation

Editing

Geometry  Meshing  PropSets  LoadsBC  Control  Display  Analysis Besults
Grid
Fuoints

A
COSMOS/M

Curbele sunt entitafi  parametrice
unidimensionale. Curbele simple, de tipul
linie, poli-linie, arce de cerc sau de
conice se definesc in modul clasic ca in
toate programele de CAD. Exista in plus
posibilitatea construirii de elice (in spatiu)

precum i

a definirii parametrice a

curbelor. Meniuri speciale sunt dedicate
pentru cerc si curbele spline.

E struzion
Relocate

f e

Rezize

Elip

Generate
Copy

Sialing
Summetry
Cr/Cr [nterzect
SEACT [nterzect
SESF Interzect
Curve on Surface

Foarte utile sunt posibilitatile
de generare a curbelor, prin
extrudere, translatie, rabatere
etc. sau definirea lor ca
element de intersectie.

Curs MEF A. Pascu
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Geometry Meshing PropSets  LoadsBC  Contral  Display  Analysiz Hesults W
Grid
Points

Surfaces

Yolumes

Contours

Beagionsz

Folphedra

Partz
Coordinate_Systems

k

k
k
k
k
k
k
k
k
k

Draw Paolyline
Sketch Linelbrc
Draw Linedérc
Line with 2 Ptz
Palyline witk Ptz
thru 4 Paints
Circular Arc
Conic Ao

Ellipze

Helical Arc

by 12 Parameters
Fit Curve on Pts
Fit Curve on Mew Pts

Cirzles
Splines

M anipulation

Generation
Editing

A
COSMOS/M

Deosebit de practice sunt operatiile
oferite din submeniul Manipulation,

respectiv extinderea,
racordari,

definirea

crearea de
curbelor ca

tangente sau normale la alte entitati,
divizarea sau unirea.

Hewverse Cr Direchion
Blend

Extend

Join

Eillet

Tangent

Maormal

Tangent btwn 2 Cr
Wieighted Awvg
Break [equally)
Break near Pt
Break [unequal)
Merge

Operatiile din submeniul
Editing sunt aceleasi cu
cele oferite in meniul
principal Edit (din bara
de meniuri).

Curs MEF A. Pascu
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Surfaces
Wolumes
Contours
Heqgions
Faolphedra
Farts

Coardinate_Systems

4

k
k
4
4
k
k
4
4
k

Diraws w3 Coord
Crraw w4 Coord
Define by 3 Pt
Define by 4 Pt
Define by 16 Pt
Drefine by 1P 1Cr
Define by 2 Cr
Define by 3 Cr
Define by 4 Cr
Define by 4 P-Cr
Define by 43 Const

M anipulation

Generation

Editing

Geometry Meshing PropSets  LoadsBC  Contral  Dizplay  Analysis
Grid

Foints
Curves

A
COSMOS/M

Suprafetele sunt entitati parametrice
bidimensionale, planare sau curbe.
Suprafetele simple, de tipul triunghi
sau paralelogram, se construiesc
prin punctele sau curbele care le
definesc. Exista in plus posibilitatea
definirii parametrice a suprafetelor.

E struzion
Swesping
Gliding
Dragaing
Relocate
Move
Resize
Elip
Generate
Copy
Scaling
Syrnrmetny

Foarte utile sunt posibilitatile
de generare a suprafetelor,
prin extrudere, translatie,
rabatere etc. sau definirea
lor prin scalare.

Operatiile din submeniurile
Manipulation si Edit sunt
similare cu cele prezentate
anterior pentru curbe.

Curs MEF A. Pascu



Geometry Meshing PropSets  LoadsEC  Contral
Grid 4 é
Paints 3 '

COSMOS/M

Curves b
Surfaces b
Yolumes b g Points Volumele sunt
Contours b 4 Curves entitati parametrice
Regions b 25urfaces tridimensionale. Ele
Polyhedra b 45urtaces se construiesc fie
“alis _ ' ) EEli T S E E struzion utilizadnd punctele,
Coordinate_Systems  k 1 Curve 1 Surface

SWEEpIng curbele sau
4 Surface Egs .
Gliding suprafetele care le
eration Dragging definesc, fie prin
it Helocate operatiile de

b2 generare.
Hezize

Elip
Generate

Copy
Scaling

14 Sfﬂmme“-'r' Curs MEF A. Pascu
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Geometry  Meshing PropSet:  LoadsBEC  Control | ﬁ'
8

Gnd b
Fointsz 2 COSMOS/M
Curves b
Surfaces »
Yolumes b
“Coriows [
Heqgions b Mon-Urifarm Ct
Faolyhedra b b cdify
Fartz b Clozure T olerance
Coordinate_Swstemsz  » Editing .

Conturul este o entitate unidimensionala, mai
complexa, alcatuit dintr-o succesiune de curbe ce nu
se intersecteaza si delimiteaza un domeniu inchis,
intr-un plan sau o suprafata.

Curs MEF A. Pascu
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Geometry  Meshing  PropSet: LoadsBC Control

Grid 2
Fuoints

Curves

Surfaces

b

b

b

Wolumes k
Contovrs b
g

b

b

b

L efine
Corvert 5FTo Ao
He-ornient

Heqgions

Faolyhedra

Fartz

Coordinate Systems

Map

Foarte utile sunt instructiunile
ce permit transformarea unei
suprafete in regiune si cele ce
permit generarea prin tran-
slatie, rabatere etc.

Dizplay  Analysiz
F‘

COSMOS/M

Regiunea este o entitate bi-
dimensionala - de tip arie, mai
complexa, delimitata de cel
putin un contur (cel exterior),
ea putand sa aiba si mai multe
contururi interioare.

Relocate
M ove
Hezize
Elip
Generate
Lopy
Scaling
Syrnmetry

Curs MEF A. Pascu



Geometry Meshing  Propsets  LoadsBEC L ﬁ.
A

Grid g COSMOS/M
Foints 3
ga:::ﬂ : In COSMOS Poliedronul
Volumes v este o frontiera inchisa de
Contours 2 tip arie, cuprinzand regiuni
Regions 3 si/sau suprafete care deli-
Folphedra b Define miteaza un solid (part)
Fartz » Tolerance
Coordinate_Systemns  k

Flat

Lizt

D elete

E struzion

Sweeping

Crragaging

Gliding

Curs MEF A. Pascu
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Geametry Meshing PropSets LoadsEC Lo

Gnd b
Faintz

Curves

Surfaces

WVolumes

Regions
Falyhedra

b
4
b
4
Contours b
4
b
4
b

Coordinate_Systems

Define Part

Flak
List

Lelete

=

COSMOS/M

in Cosmos Part este un solid tridimensional, cu mai
multe fete, definit ca fiind spatiul inchis intre unul sau

mai multe poliedroane.

Curs MEF A. Pascu



ﬁ File  Edit | Geametry Meshing FPropSets LoadsBEC L
Grid 3
Fuoints 3 A
Lurves . COSMOS/M
Surfaces »
Wolumes b
Confours b .
Heqionz 3 _ 1
Folyhedra 3
Parts 3 Al ¥ ° ey Ly
Coordinate_Systems  # 3 Points x‘@/ \
3 Angles Coardiante ’ Coomdiants.
) System B. Cylindrical System
b atrix Coordiants System
Flat
Lizt
Delete

In afara de sistemele de
coordonate clasice
prezentate mai sus, pentru

construirea modelului utilizatorul poate defini si alte sisteme de
coordonate, prin indicarea originii i a trei puncte, a trei unghiuri
fata de axe sau a unei matrici de transformare.

19 Curs MEF A. Pascu
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| Fille Edt Geomety Meshing | PropSets LoadsBC  Control

Grupul de  submeniuri
PropSets asigura o parte
Importanta a preprocesarii.
Cu ajutorul acestora se
aleg tipurile de elemente
finite cu care se va lucra,
se definesc proprietatile de
material ale elementelor si
se precizeaza constatele
reale atasate elementelor
(arie, grosime, moment de
inertie etc.)

Sunt oferite si posibilitati de
editare (listare, stergere,
modificare) a acestora.

Element Group

M atenal Property
Real Constant

Fick Matenal Lib
U=zer Matenal Lib
b ateral Browszer
Al5C Sect. Table

Lizt Element Groups
Lizt Matenal Props

Lizt Real Constants
Delete Element Groups
Delete katenal Props
Delete Real Constant
Change EI-Frop

Mew Property Set

Beam Section
Lizt Beam Sections

=

COSMOS/M

Curs MEF A. Pascu
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EGROUP

Element group |1
Element Marme I F
™ COSMOS/M
---------------------- Category: POIMT ---mmeeeememmeeeeeeee 'l
bS5 General masz element B
SPRIMG:  Spring element
---------------------- Categaorny: LIME -----reeeeeeemeeeeeeae
BEAMZD: 2D elazhic beam element
BE&AMAD: 3D elastic beam element .
BOLMD: Boundary element
BLIOY: 1-node gphencal buopant
CLIME: Convechion link,
ELEDW:  Elastic elbow element
ELIME: Electrizal link,
FLUIDT:  Themmal 30 fluid pipe
GAP; Gap element
GEMSTIF: [Heneral stiffneszz element
HLIME: Hydraulic: ink.
IMPIPE: 2-node immersed pipedcable element
FIPE: Elaztic ztraight pipe element
RBAR: Rigid bar element hal

Submeniul EGROUP asigura accesul la biblioteca de
elemente finite a programului.

Curs MEF A. Pascu



MPROP

22

td atenial property et |1
b atenal Property Marne | "
I: EMTHALPY:  Enthalpy - COSMOS/M

EPSL: [Lnuzed] o
ETAM: T angent roduluz
B Elagticity rodulus ik mat. dir.

/ B Elazticity modulusz in ' mat. dir.
E- Elazticity roduluz ik 2 mat. dir.
FPLC: [Lnuzed] s
FRCAMI: Frichion angle
G1: Shear relaxation 1
B Shear relaxation 2
L3 Shear relaxation 3
G4: Shear relagation 4
G5 Shear relazation &
GE: Shear relasation &
GY: Shear relagation 7
8 Shear relasation 3
Gt b b i R atio of zpecific heat
EEAS 1 Shear rodulus
ER. # Shear rodulus
= LTl P A

Meniul Material Property (MPROP) permite mtroducerea proprietatilor
de material specifice tipului de analiza efectuat. Pentru calculul mecanic
al structurilor, este necesar modulul de elasticitate E. in cazul
materialelor omogene valoarea respectiva se va specifica pentru Ex

Curs MEF A. Pascu



] PICK_MAT B A

b atenal property zet |1 COSMOS/M
Material Mame (4 STEEL: ALLOY STEEL hd
Unit Labe !" - |ntermational [Meter/Kilogram,/S econd| i

Help I Cancel I

| USER_MAT
M aterial property zet |1

M atenal Name

Unit Label |SI:  Intemational [Meter/Eilogram/Second)

Help I Cancel I

Meniurile Pick Material Lib (PIK_MAT) si User_Material Lib (USER_MAT)
permit accesarea materialului dintr-o biblioteca de materiale.

23 Curs MEF A. Pascu



|[RCONST
RLC1 : Crosz-sectional area
RCZ2 : Moment of inertia [12]
RC3 : Depth
RC4 : End-releaze code [hode 1]
RC5 : End-releaze code [hode 2]

RCE : Shear factor in elem. p-axis

RCY : Temp. diff. in elem. y-axis
RCE : Penmeter [HSTAR only)

E
100 |" |

COSMOS/M

aoao

10

| OE. I Help | Cancel |

Meniul Real Constants (RCONST) permite accesul la ferestrele de
introducere a constantelor reale specifice tipului de elemnt utilizat ( in
figura, pentru elementul Beam2D trebuie sa se specifice aria,
momentul de inertie si inalfimea sectiunii).

24
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PropSets LoadsBEC  Contbrol

Element Group

M aternal Froperty
Heal Constant
Fick Matenal Lib
Uzer Matenal Lib
i aterial Browser
AI5C Sect. Table

Lizt Element Groups
Lizt Matenal Props
Lizt Real Congtants

Drelete Element Groups

Delete Matenal Props
Lielete Heal Constant
Change EI-Prop

Mew Property 5 et

Beam Sechion
Lizt Beam Sections

e

=

COSMOS/M

Meniul EPROPCHANGE permite
modificarea unor proprietati ale
elementelor care sunt deja generate,
respectiv  tipul, proprietatile de
material sau constantele reale
aferente elementului.

EPROPCHANGE

Beqginning Element

Ending Element |

Ihcrement |1

Froperty zet name [EG: Element Group e

EfG: Element Group
tF: b atenal Property

Continue

25

HLC: Real Conzstant
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LoadzBC Contral  Display  Analyziz Besultz Windows  Help
m Dizplacement Drefine by Modes ﬁ.
Thermal » Force + Define by Faints C::SMOS,M
Fluid_Flone b Frezzure k Define by Curves
E-Magnetic b Mazter DOF  » Drefine by Surfaces
Load Optionz k Coupling k Drefine by Contours
Funchion Curve  » Bonding b Define by Hegions
Gravity ' Delete by Modes
Meniul LoadsBC deschide Delete by Points
submeniurile ce  permit Delete by Curves
specificarea incarcarilor §I Delete by Surfaces
conditiilor la limita pentru Dielete by Contours
definirea problemei. Dielete by Flegions
Deplasarile sunt impuse
direct nodurilor individuale Flot
sau indirect prin intermediul List

entitatilor geometrice de
care sunt legate: puncte,
curbe, suprafete etc.
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LoadsBC Control  Display  Analysiz Hesults Windows  Help

m Dizplacement  » | ﬁ.
Thermal b Define by Modes A
Fluid_Flow b Pressure b Define by Paints COSMOS/M
E -t agnetic » Mazter DOF  » Drefine by Curves
Load Optionz k Coupling b Drefine by Surfaces
Funchion_Curve # Bonding b Drefine by Contours

Laravity b Crefine by Reqions

Delete by Modes
Delete by Points
Delete by Curves

Specificarea pentru forte sau Delete by Surfaces

momente se poate face Delete by Contaurs
direct nodurilor individuale Delete by Regions
sau indirect prin intermediul Bt
entitatilor geometrice de care List

acestea sunt legate: puncte,
curbe, suprafete etc.

Curs MEF A. Pascu
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Contral  Display  Analvsiz Hesultz  Window

Bt ate
Select
Unzelect
Farameter
CAD Swztem
FEM _lrnput
Devices

f 2azLne
Mizcelaneous

Menu Type
LConzole

Geo Panel
Chalog O ptior
Flaot Ophion

b . . . . . . . .

Statuz Table 1 ,ﬁ.

Status Table 2 COSMOS/M
Cornmand List
Create EFM File
Set Spumbal Size
05 Command
System

Meniurile Control asigura comanda si controlul
a humeroase procese in timpul si dupa crearea
modelului, inclusiv comunicarea cu sistemele
CAD si operatiile specifice de output.

Submeniul Utility permite controlul mediului
grafic: ce entitati sunt afisate, culori, numerotare.
Tabelele de Status sintetizeaza aceste date si
permit modificarea lor.

Curs MEF A. Pascu
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Status Table 1 - Active Element : BEAM2ZD

EG MFP RC LC5

LC

TC

TP 5EL

|'.-i'-.|:tim-'e Sets

1 1 1 0 1 0 0 1

MO
EL

C5

n

Clr

|—
Cu

=0
—
il

Flat Ir  Maximum F.eep Mark Dizh
I

B (W (N (WEEE
R R
HOOUNERBELH
RS0 S S U Bl 5 S S
Sl

Sl bbb

-
=
=
=
=
=
=
=
=
=
=

A
COSMOS/M

Status Table 2 - Active Element : BEAM2ZD

Calor [ndex
|71 2 345 6 7 8 9101112131415 16

Gt

Botive Sets

|7 EG MP RC C5 LC TC TP 5SEL

1 1 1 I 1 1] 1] 1
Chgt Plot PClr Chst Plob PClr Crst Plat PChr
DF I I NP T [l EPS T Il
FF I [] W T [ NFRT
FF I [] ®™DOFC [] OWNS T [
v T B CP I BMD T[]
NT I I GE T il E T Il
HE I Il EC I [] H« I []
o I M TEKE I @ FRD I [ ]

Save I

Help

Calar Index
|7 1 234567 8 310111213141516
B 7 BT T [ 7]

Cave

Help I

Lot
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Control - Display
LI tiliky

Select
Unzelect
Farameter
CAD Sustem
FEM_lrput
Devices

M eazure
Mizcelansous

Menu Type
Congole

Geo Fanel
Chalog Ophiorn
Flat O ption

Bnalysiz Hesults  Window ﬁ.
8

b . . . . . S N T B

Set Entbity COSMOS/M

Flat E ntiky

E ritity b ark,
Entity Label
Entity K.eep
Default Meshing
Select List

Din acest meniu se activeaza
setul de entitafi ce devine curent
pentru operatfiile ulterioare.

Marcarea etichetelor, optiunea
Keep, pote fi controlate si din
tabelele Status.

Curs MEF A. Pascu
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Contral  Dizplay  Analysiz  Hesulks  Windows

L bl
At ate

Unzelect
Fararmneter
CAD - Suvstem
FEM_Input
Devices

b 2azLne

b . . . . . S N T . .

Mizcellaneous

Menu Tupe
Conzale

Geo Fanel
Dialog Dption
Flat O ptior

Iritialize
Statuz Table 3
Set dperation

by Lables

b Picking

b WA indowing

b Reference

by B ange

Element by Property

=

COSMOS/M

Optiunile din meniul Select
permit ca prin diferite mo-
dalitati (marcare directa cu
mausul -picking, incadrarea
intr-o fereastra trasata cu
mausul etc.), sa fie marcate
anumite entitati (noduri sau
elemente) pentru o pre-
lucrare ulterioara selectiva.
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Control  Display  Analysiz  Besults  Windows ﬁ.
A

LItk b

EEti'-.-'-ﬂtE 3 COSMOS/M
Select b

Unzelect b

Earameter ¥ Prin comenzile din acest
BRI  FeadCADInput  meniju se asigurd introducerea
FEM Input  »  Read|GE3 de modele realizate in progra-
Devices + Wwitelles me CAD prin formatele *.dxf si
Mgasure »  FeadDxF *.igs precum si prin formatele
i specifice programelor I-deas,
Menu Tupe Head FRO/E et cADDS5 (Computervision),
Conzole Unigrafics, ProEngineer,

Geo Panel EURECA, SolidWorks,

Dialog Option SolidEdge, BSI-Modeler

Flat Dptior

Curs MEF A. Pascu
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Contral Display  Analysiz  Besulks Windows

LI kiliky
Bchivate
Select
Unzelect

Fararneter
CAD Supstem

M 2azLre

T W RS T W W W W W W

Mizcellaneous

Menu Type
LConzole

Geo Panel
Chalog Qphiorn
Flat Dption

Faper Setup

HF Flotter

HF Paintlet

HF Lazerlet

HF Deszklet BO0
HPGL_Cartnidge
EpzondBM Printer

Drevice File b

=

COSMOS/M

Din aceste meniuri se
asigura comunicarea cu
echipamentele periferice
de tipul plotter si
Imprimanta, precum Si
crearea de fisiere de
lesire specifice acestor
periferice.
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Contral - Dizplay
Llkiliky
Bchivate
Select

Unzelect
Farameter
CAD Suztem
FEM_Irnput
Devices

f 2azLIre

Mizcellaneous

Menu Type
Conzole

Leo Fanel
Chalog Option
Flat Option

TR v W W W W ¥ W

Analyziz Besults  Windows
E"

COSMOS/M

Din acest meniu sunt activate
programe utile pentru proiectant, ce
permit calculul distantelor, unghiurilor
si ariilor pentru structuri din model.

Find Mass Property
Calculate Diztance
Calculate Angle
Calculate Length
Calculate &rea

34
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Mezhing FPropSets LoadsBC  Control  Dusplay  An Eﬁ.

COSMOS/M

Mezh Ophions

Mezh Density b Curve Elem Size
Farametnc_Mesh  » Contour Elem Size
Luto_ Mesh b Reqgion Elem Size
MNodes b Falyhedron Elem Size
Elements »

Cu ajutorul comenzilor din acest meniu se defineste
marimea dimensiunii geometrice caracteristice a
elementelor in care va fi discretizat modelul.
Aceasta marime este direct legata de numarul de
elemente ce vor alcatui modelul.
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Meshing FropSetz LoadsBC  Control Dizplay  Analysiz |
tezh Options ﬁ.
A

Mezh Density » COSMOS/M
Parametric_Mezh » FPoints

Buto_Mezh b Curves

Modes b Surfaces

Elements b Wolumes

36

Delete Elementz On Points

Delete Elementz On Curves

Dielete Elementz On Surfaces

Delete Elementz On Valumes ,

Aceasta optiune de discretizare se refera la elementele
geometrice simple, parametrice - curbe, suprafete,
volume. Ea permite un control riguros al numarului de
elemnte si al repartizarii acestora in model.
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b ezh Options

M ezh_Density
Farametric_Meszh

Auto_Meszh
Modes
Elementz

Meshing FropSets LoadsBC  Control  Dizplay  An

Curves

Heqgions

Huad Mezh 5i/Rg
Heqgion about Pt
Heqgion about a Ct
Surfaces
Monldniform Surfaces
Surface about FL
Surface about Cr
Faolyhedra

Farts

Hegion Mezh Type
Surface Mesh Type

Delete Region Mesh
Drelete Surface Mesh

=

COSMOS/M

Aceasta opfiune de discre-
tizare se refera la entitatile
geometrice mai complexe,
de tipul regiunii. Numarul
de elemente se defineste
fle prind indicarea valorii
medii a dimensiunii ele-
mentului, fie prin specifi-
caea numarului de intervale
in care urmeaza sa fie divi-
zat un contur.
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Meshing FropSets LoadsBC  Control  Display  Analysis  Hesult:

tesh Options

tezh_Density
Parametric_kMezh
Auto_bMezh

Elements

TR T YT T

Define

|denitify
Compress

b adify

Puzh to Paint
Puzh to Curve
Puzh to Surface
Merge

Lizt

Plt

Delete
Re-azzociate
Shaow Merged Md
Update Nd Coord

Generation

=

COSMOS/M

Operatiile din acest meniu permit
modificari ale modelului actionand
direct asupra nodurilor. Se pot
genera si noduri noi, nelegate de
entitati geometrice.

Foarte importanta este instruc-
tiunea Merge.

Relocate
Rezize
Mowve
Flip
Generate
Scaling
Copy
Syrnmetny
at Point
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Mezhing FPropSets LoadsBC  Control  Display  Analysis  Hesults

kMezh Optionz

Mesh_Density
Parametric_kMesh
Auta_Mezh

MNodes
Elements

]
P
P
P
k

39

Define Element

| dertify

Compress

Lizt

Set Element Plot
Plat

Delete

Check Element
Activate Elem. Colar
Set Element Colar
Element Order
Smoothen Mezh
Hefine Mesh
terge Element
Align Shell Element

Supprezs Element

Generation

A
COSMOS/M

Operatiile din acest meniu permit
modificari ale modelului actionand
direct asupra elementelor. Se pot
genera si elemente noi, nelegate
de entitafi geometrice.

E wbruzion
SweEping
Diragging
Gliding
Relozate
Move
Hesize
Elip
Lenerate
Copy
Scaling
Symmetny
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LoadsBC Contral | Display Analysis Hesults  Windows  Help

Wiew Parameter #

Dizplay_Ophion k
1 _Ploks b

Meniurile View_Parameter si
Display Option permit ope-
ratiuni comune deja tuturor
programelor CAD, fiind dublate
sl accesate mai comod din
fereastra cu butoane din stanga
ecranulul.

Wiew 5ave
Wiew Restore
Bz

Azpect Ratio
Wiew Edtents
Hepaint

Hezet

Clear Screen
Eraze Screen
Filter Plat

Set Entity Calor
Foreqground Color

B ackground Colar
Config 30 View
A0 Wi

=

COSMOS/M
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Analpzis

Resultz  Windows

Restart

R enumber
Reaction

Data Check

Fun Check

Lizt Analyziz Option

Output_Options »

Erequency/Buckling »
Fost_Dynaric »
Monlinear »
Optirmize/Sensitrvty #
Fahigue »
Heat_Transfer »
Fluid_Mechanics 2
Electro_bMagnetic »
Hi-Freq EMagnetic

Help

Din meniul Analysis se definesc P

tipul problemei si optiunile legate

de rezolvarea ei

Achivate Load Caze
Lizt Load Caze
Adaptive Method
P-Order Labels

Static Analpziz Options
FFE Static Options
Azymmetnc Load Options
Stresz Analpziz Options

FCG Option

Achvate Shess Calc
Define Submodel

Comanda Run = FRun Static Analysis

41

starteaza

rezolvarea

problemei

RHun Strezs Analysiz

Substructure
Crack

A5ME_Code
J_Integral_Curve

[JA_STATIC

End moment flag for Shell element | :

Loading flag

COSMOS/M

Inplane effect flag |EI:

Ma

Soft zpring flag | :

Mo

Soft spring value |1e-008

Bos stiffress value [1e+010

Sawve shiff matnix flag |EI:

Ma

Farrn stiff matris flag |EI:

Farm

C: Centrifugal
(3 Grawity

T: Thermal
CG: Cent. and Gravy.
CT: Cent. and Them.
GT: Grav. and Therm.
CGT: &l Three

IJpdate coordinates flag |EI:

Gind farce balance |EI:

Inertia relief | 0

Rigid connections |EI:

Hirnge

Solver ophion | :

Sparze

Solution accuracy |EI:

Qe

Change to 2nd arder |D:

i

Initial contact clearance |D:

k. I Help

nio achion

Cancel |

I8 I I K { K
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Besult: Windows Help ﬁ.
A

Combine Load Caze
COSMOS/M

Lizt Combined Load Cazes w : e :
fiverage Nodal Stress \ Pe_ntru.anallza I|n|ara"se poate ap_llca
principiul suprapunerii efectelor si se

Avalable fesults pot insuma rezultatele mai multor
fize PlashLiD e paies cazuri de Tncarcare.

5 b Set Postpr Type

Flot » Set Default Color S et

Lizt b Coloralue Hange

E=tremes b Anirmation Y alue Hange

Set Clear Screen Ophion
Set Path Graphz

Partea de postprocesare este asigurata de meniurile RESULTS.
Din Setup se specifica carui tip de analiza i se vor prelucra
rezultatele (implicit este analiza structurala) si se aleg parametrii
de lucru referitori la setul de culori, intervalul valorilor aisate etc.
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Besultz Windows: Help
Combine Load Caze A

Lizt Combined Load Cazes | COSMOS/M
Ayerage Modal Streszs |dentify Result
fovailable Besults Animate

Fead Post-Dun Besponse Deformed Shape
Eeam Diagrams

Setup b
>fess

ist p  ohran

E wtremes " Dizplacerment/Hesponse/Heaction
Thermal
Fluid Flom
Electromagnetic
Fatigue
Fath Graph
Uzer Result

Uzer Animate

Din meniul Plot se comanda crearea si afisarea grafica a rezultatelor,
ca de exemplu forma structurii deformate sau repartifia tensiunilor.
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Resultz Windows  Help

LCombine Load Caze

Lizt Combined Load Cazes
Average Modal Stress
Available Besults

Read Post-Dvn Response

Setup
Pliat

E stremes

LAl W v

-

=

COSMOS/M

Dizplacement/Aezponze/Heacton

Strezs Component

Strain Comparent

Shear/Moment Y alue
Beam End Force
[3ap Force

M atural Fregquency

Thermal Result

Flow Result

Flow Properties
E_Mag Result

HF Emag Result
Fatigue Uzage Factor

Din meniul List se comanda listarea numerica a a rezultatelor, ca de
exemplu valorile deplasarilor din noduri sau cele ale componentelor

tensorului tensiunilor.
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Geometry | File I
Meshing |  Edt |
PropSets | Contral I
LoadzBC | Dizplay I
Analyzis | Fesults I

Active Win IWin 1 "I

Mew Win | TiIeI Cazcade I

i
m Save/Hestore... I

DWiew I Dema | Caonfig I

Zoom Tranglate

&k @

Fiotate

C|C 2]

I

Scale
l__LI Auto I Sl

1.00

Besults | Windows Help

Create A
[ElEge COSMOS/M
Tile
I:agl:adg bl Display  Analpziz  Results “Windows Help
- ol x
Arrange =l ol
Lin STRESS Lc=1
I:II:IEE E" Dl=p_Ras Sloma_X
0.00400500 57.000
- 000350440 42 .750
v 1 Main l l
—_ - 0.00300370 _22.500
_0.00250310 _14.258
|| o.00200250 | -o.0000
_0.00150198 _-14.25
i n 0.A0180120 -28.560
[y » o B 0.9085009E2 -42 .75
oy 1.008E-033 -57.00
Kk
ek

I

¥ Conzale Set Post |

Statuzl I Statusz2 | Statuz3 I

D. GeoStar Console

FPLOT,1.AL.26,1;
DEFPLOT,1,1,6,1,243.687714

In afara ferestrei de lucru principale (Main) programul
poate crea si lucra cu patru ferestre suplimentare

=10l x|
[
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FropSets Control I
LoadsBC Drizplay . ,/E«:‘ ]\:_.“ F" ; J 2

Analyzis Feszultz » y 5 COSMOS/M

Active Win | Main ﬂ !k?: IE.D |'|.E| |3.|:|
M e Win | Tilel Cazcade “ Clogze |

Wi
W SavesRestare. ..

Dl | Demo | Config “

Zoom Translate Grupajul de butoane din partea
%l% {% superioara a panelului reia meniurile
Rotate principale din bara de meniuri.

ClC|EME
0 Restul iconurilor asigura un acces
: S;L foarte comod la o serie din comenzile
ao | |5 prezente in meniurile View si Display.
1.00
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