7 Fx

\ £

0)

1

solicitarile in plan
(tip membrana)

solicitarile transversale
(tip incovoiere)
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Structuri ce se modeleaza ca invelisuri (shell)

A

s
T

e
iV
VA

G

<

Piesa din tabla ( se reprezinta ca o suprafata)

G

Profil laminat (rezulta o
modelare mai realista
decat cu element beam)
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6 grade de libertate pentru fiecare nod

XY Z  Sistemul de coordonate global

Xyz Sistemul de coordonate local

suprafetele pe care se poate

aplica o presiune

/ - X
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x
Element group |1
Element Name |SHELL3:  3-node thin shell element It
Continue | Help | Cancel |
OPT:Unused aptian {0
OFZ:Analyziz [0: Begular o
OF3:Print

1: Membrane
OP5:katenal Type |0:  Linear Elastic

OPE:Dizplacement Formulation | 0 Small
OFY:Uruzed option |0

Op.1 - neutilizats OF8:Uruzed option |0
Op.2 - Tipul de analiz ok | _ Heb | _ Cancel |
=0; analiza normala (Regular)(solicitari tip membrana + incovoiere)
- efectul forfecarii transversale nu este considerat
=1; analiza ce considera solicitarea tip membrana (Membrane)
=2; analiza ce considera numai termenii de forfecare
(Shear panel)

EN|E
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6 grade de libertate pentru fiecare nod Xy z  Sistemul de coordonate global

Xyz Sistemul de coordonate local

suprafetele pe care se poate

aplica o presiune
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| EGROUP X

Element group |2

SRR ENSHE LA 4-node thin shell element |
| I:::untinuel Help | Cancel |
OF1:Type
OFZ:Analyzis
OP4:Stresz Direchion

O 1 ‘ | : | t | ) OP5:batenal Type
p.1 - topologia eieémentulul OPE:Dizplacerment Formulation

Op.2 - Tipul de analiza - la fel ca la OP7-Unused option

S hell3 OF3:Unuzed option
]

7 QUAD -l
0: QUAD2
1: QUAD 4

2 UAD
3 ME

UL AT

0: Srall
1]
1

—1
0. Linear Elastic ll
[

Help | Cancel |

%\ ;ér QUAD4 i ‘n
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RC1 : Thickness
RCZ : Temperature gradient

HC3 : Foundation stiffness

RC4 : Urusged real constant
RCS : Prestress value [NSTAR anly)
RCE : Prestrain walue [M5TAR only)

ol o SO Sl S

ok | Help

Cancel

Rigiditatea fundatiei K. se
calculeaza ca: g =A-kf /'n

unde: A - aria elementului;
kf - rigiditatea fundatiei,
n - numarul de noduri al
elementului

K4
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Se analizeaza deformatia si solicitarile
dintr-un tub Bourdon caracterizat de
urmatoarele date:

material - E = 1.5 10° MPa

tub cu grosimea h = 0.6 mm

sectiune eliptica: a= 12 mm; b=3 mm

Raza R =75 mm; unghiul la centru y= 270 °

solicitare cu presiune 0, 25 MPa (2.5 bar)
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[ PTLIST.1.4.1.0

ate

Fevpoint Hi—Coordinate Y—Coordinate fZ—Coordinate
1 0.000000e+000 0.000000e+000 0.000000e+000
2 7.500000e+001 0.000000e+000 0.000000e+000
3 7.800000e+001 0.000000e+000 0.000000e+000
4 7.500000e+001 0.000000e+000 -1 . 200000=+001
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Geometmy
[anid 3
Paints

Mezhing

Surfaces
Wolumes

2

k

3

k

Corkavrs b
Reqions »
Falyhedra »
Fartz b
k

Coordinate_Sypstems

Prop5ets

10

LoadsBC  Contral D

Diraw Polyline
Sketch Linedrc
Diraw Linedérc
Lire with 2 Ptz
Paolyline with Prs
thru 4 Points
Circular Arc
Conic A

Elipze

Helical &re

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

CRPCIRCLE

Curve [1

Kevpaint at center |1

K.eypoint on zero degree line |2

Fadiuz |75

Angle of the are |360

Murmber of segments H

ak. Help

| Cancel

by Center/Edge
by Center/2Pts
by 3 Points

Circle in Space

Circle in Plane

by Diarneter

Splines b
Manipulation »
Generation b
E diting 3
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Geometry Meshing PropSetz  LoadsBC Conbral  Dis
Gnd 2
Puointz k
v 2 Crraw Polyline
Surfaces » Sketch Linedarc
1 Yolumes » Crraw Linedbrc
Contours b Line with & Ftg
Regons » FPolyling with Pts
Folyhedra b thru 4 Poinks
/ \ Parts » Circular Arc
X Coordinate_Systemsz  k Conic &rc
3 ?4
b Helical Arc
by 12 Parameters
Fit Curve on Pts
Fit Curve on Mew Phs
_ Circles k
CRELLIPSE Ed Splines b
Lurve M anipulation 2
F.eypoint at end of Major axis Bl .
F.eypoint at the end of Minor axis Editing 3

K.eypoint at center of elipze

| ) DO )

Mumber of quadrantz

ok | Help I Cancel
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Grid 2
Fuointz »
Curves 2
Surfaces » Draw w3 Coord
WYolumes » Draw wy 4 Coord
Contours » Define by 3 Pt
Heqgionz » Define by 4 Pt
Folyhedra » Define by 16 Pt
Fartz » Define by TPt 1Cr
Coordinate_Supstems  » Define by 2 Cr
Define by 3 Cr
Define by 4 Cr
Define by 4 P-Cr
Define by 48 Const
M anipulation k
Generation E struzion
Editing k SweEping
Gliding

= .
" ERLEE =

Beqinning Curve |4 Belocate

J. SFDRAG X Ending Curve |7 Move

Curve 1 of Profile [1 Increment [1 EI?SEE
. r |F|
Curve 2 of Prafile [2 Mumber of prafile curves |3 Gererate
Curve 3 b Figlls 3 Continue I Help I Cancel Copy
Scalin
aF. I Help Cancel E d
yrametry
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Element group |1

Element Name

EGROUP

SHELL4:

d-node thin shell element

Continue Help | Cancel |

=10] %]

13

Hame Tenp-BH_Cr
EX 0

HUEY 0 3.000000e—-001
0

1. 500000e+005%

MPEEM_ R 1.000000e+000

Seh=

Feal Constant

Feal Con=tant Set 1 (ACTIVE)
Azsociated Element Group 1 ( SHELL4 )

Rzl Thickness : :

Fc Temperature gradient

B3 Foundation stifiness

Ecz4 Mhu=ed real constant | . .

Ec=h Freztress value (NSTAE only)

Eck Frestrain walus (HSTAERE onlwv)

CYRCLIST.1.1.1 _

L e B s o R

.oo0000e-001
.0o00000=e+000
L 000000e+000
.0o0000=e+000
.0o0000e4+000
L000000e+000
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|I=|:|a|:|3ElE Control  Digplay  Analysiz Hesults  Windows  Help

m Dizplacement  »
T hermal » Forze »
Fluid_Flae » Prezsure » Define by Elements
E-tMagnetic » Mazter DOF  » Define by Curves
Load Options  # Coupling » Define by Surfaces
Function_Curve # Bonding » Define by Reqgionz
Gravity » Define Beam Elem Load
Delete by Elements
Delete by Curves
Delete by Surfaces
Delete by Reqgionz
Delete Beam Elerm Load
L PSF
Beainning Surface |'I e Load
Freszure magnitude |EI.25
Ending Surface |'| 12
Increment |'|
Frezsure at the end of direction 1 |EI.25
Frezsure at the end of direction 2 “J.EE
Prezzure direction I-'l: Marrmal ll
k. Help | Cancel |

14
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[ISTRMAX.1. ¥ON.1.1.0...

Hode

230 328.508
611 228 .508
272 328,437
653 328.437

2 = 0) x|

Slgma_X
3EZ .EEMm

S0 .L40

-249.41A
-192.790
llEE.lEEI

_F3.3330
22.39150

=33.710

-9m,335
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Y o(axial Y (axial)

TR radial) = iradial)

XYZ Sistemul de coordonate
global

Y oraxial |

XYz Sistemul de coordonate local

suprafata pe care se poate
aplica o presiune

w— i (Fadial)
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Elerment group

Element Mame

'EGROUP i

Pentru acest tip de element
nu sunt optiuni de selectat

IRCOMNST ®|

HC1 : Shell thickness

| O, I Help Cancel

GEMSTIF: General stiffness element

HLIME. Hydraulc: link:

IMPIPE: 2-node immerzed pipe/cable element
FIPE: Elastic straight pipe element

HEAR: Rigid bar element

RLIME: R adiation link,
SHELLAR: Asizvwrnmetne shell element
SPRING:  Spring element
TRUSS2D: 20 trussdzpar element

TRISS53D: 3D truzzdspar element

2

SHELLAx: Axisprrmetnc shell element hd
---------------------- Category: LIME --------emeeeeemmeeeeee -
BEAMZD: 2D elaztic beam element

BEARAED: 3D elaztic beam element

BOLIMD: Boundary element

BLIOY: 1-node spherncal buoyant

CLIME: Convection link

ELEOYW:  Elastic elbow element

ELIME: Electrical link

FLUIDT:  Thermal 30 fluid pipe

GAP: Gap element

hd

Constanta reala care este atasata elementului este grosimea invelisului -t

18
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Se analizeaza deformatia si
solicitarile pentru o membrana
gofrata caracterizata de
urmatoarele date:

material - E = 2.1 10°> MPa

cu grosimea h =0.3 mm

centrul rigidizat @ 20 mm

diametrul exterior @ 90 mm

3 gofreuri sinusoidale cu H =2 mm
solicitata cu o presiune 0,05 MPa (0.5 bar)
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1 2 A : 5 . 2
7 S o &
: B.1.10 =10] x|
Coordinate system [
Eeyvpoint i—Coordinate Y—Coordinate
1 0.000000e+000 2. 000000e+000
2 1.000000e+001 2. 000000e+000
3 1. 500000e+001 1.000000e+000
4 2. 000000e+001 2.000000e+000
5 2 S00000e+001 1.000000e+000
b 2.000000e+001 2.000000e+000
7 3. 500000e+001 1.000000e+000
o 4 000000=e+001 2.000000e+000
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Geometry  Meshing  PropSet:  LoadsBC  Control  Display  Analvsiz Hesu

Gnd b
Points »
» Drraw Palyline
Surfaces » Sketch Lineddrc
WYalumes » Driraw Linedérc 4 6 ;
Contours b Lire with 2 Ptz 2 3 5 7
Regions » Folyline with Ptz
Folykhedra » thru 4 Points
Farts » Circular Ao
Coordinate_Systems  # Conic Arc
Elipse LI SN (. . R
Helical Arc
b 12 Parameters
Fit Curve on Ptz
Eit Curve on Mew Ptz
Circles »
Bezier Cr & Pt
_ _ Spline Cr & Pt
Manlpul-.atmn » B-Spline & Pt
Generation » .
. Bezier Curve
Editing » T
Spline Curve
B-Spline Cr
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[ DISMAX.1.URES.0.5.0,1 =]

In portiunea rigidizata se declara
direct o grosime a materialului mai
mare, respectiv 1 mm.

Se discretizeaza fiecare curbain 5
elemente.

Hode

C412002
.411873

411434
.4108389
L4101

1 0
2 0
3 0
4 0
= 0

22
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Tensiunea rezultanta maxima este
la nivelul elementelor 31 -32, a caror

pozitie este indicata in figura Von Mlses

122 .5E00

1ES.E100

~ 142 . 5700

Top Face

3 .I;IF|:|]:1 I'IlEEE -113.7300
32 188,555

31 187 . 675 || 9E5.78200

T3 3400
Y

i =] =10 3 0h 0]

27 96200

2L.0ZU1A0

I b4 s
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