Formularea izoparametrica

Termenul de Iizoparametric se refera la
faptul ca aceeasi functie care descrie forma
elementului este utilizata si pentru definirea
deplasarilor. Sistemul de coordonate utilizat
este cel natural - Intrinsec, parametric.
Exemplificarea se face pentru un element tip
arie cu 4 noduri -(quad).
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Pasul 1 - abstractizarea

Se considera un element rectangular, in ipoteza starii plane
de deformatii.
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ta Formularea

t=+] parametrica
*/
| 4 3 s=+] Pentrudreptunghi:
- » Xx=Xx,+bs
| ) y=y.,+ht
Y Nodurile sunt (+ 1,+1) in spatiul s —t
t=-1

A

Elementul in coordonate naturale Yy

Formularea parametrica se poate
extinde si la configuratii neregulate

Nu mai este vorba de o simpla
rotatie a sistemului de coordonate!
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Relatia ce defineste legatura intre cooronatele in
sistemul X,y si cele naturale , in spatiul s,t se scrie:

x=a,t+a,s+a,t+a,st

y=a,+as+at+agst

4 +(1+s)1+t)x, +(1-s)1+t),

y = 1[(1_8)(1_0)’1 +(1+S)(1_t)Y2 )

4 +(1+s)1+t)y, +(1—s)1+t)y,
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Pasul 2 - se alege functia pentru deplasari

Se folosesc aceleasi functii de forma !

u (N, 0N, 0 N; 0 N 0 v,
10 N, 0 N, 0 N, 0 N,||lu
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Pasul 3 - se definesc relatiile ce leaga deformatiile
specifice de deplasari

Se cauta relatia :

Se porneste de la:

ef=1¢,

\’Y XY )

a_u
OX
o

Oy
ou oOv
_|_

( h

0y Ox,

Care se scrie ca:

i€ =[B]id

0
oy | |v

DI

OX |
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_1foya() aya()
ox |J|[ ot ds oOs ot
i)_ 1 _8x8( )_8x8( )_
dy |J|Los ot ot os
ox oy
cu [J] - Jacobianul [J]: ; g_;
ot ot
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rezulta:

e =[D'][N]}

dyo() oy o) 0
ot Os Os Ot

[D’]:L 0 oxo() oxo()
/] Os Ot Ot Os
oxo() oxa() ava() aya()

' Os Of Ot Os Ot Os Os ot _

unde:

B] = [D] [N]
(3x8) (3x2) (2x8)
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0 1—1¢ I —sS s—1
1 t—1 0 s+1 —s—t
J=<{X.} )
3 s—t —s—1 0 t+1
-5 s+t —t-1 0
Cu: X, (y
X
(x3={"t (ry=1"
A3 V3
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Pasul 4 - se calculeaza matricea de rigiditate

jj | dx dy

finand cont de relatia:
”f(xa)/) dx dy = ”f(s,t) \J\ds dt
A A

se scrie:

1 1

K= [ [[B(s.0)] [D] [B(s.0)]

—1-1

ds dt
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| f(x)dx = Z W (x,)
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Ordinul Abscisa Coeficientul de pondere
n X; W,
1 0.000000000000000 2.000000000000000
2 +0.57733269189626 1.000000000000000
3 £0.57733269189626 0.55553%555555555
0.000000000000000 0.8888838888 88888
4 +0.86113311594053 0.3478A845137454
+0.339981043584856 0.652145154862546
1 0. 2.
2 +1//3 1.
3 + /3/5 5/9
0. 8 /9
4 L[ 3+2+1.2 )2 1 1
- 7 2 6V1.2
1
L[ 3-2+1.2 )2 11
; 7 2 6V1.2
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Integrala bidimensionala necesara pentru
evaluarea lui [K] este o extindere a relatiilor
date mai sus. Valorile pentru coordonatele

punctelor pe ordonata (pe directia y) s
pentru coeficientii de pondere sunt aceleasi
ca cele utilizate pentru abscisa.

Pentru calculele efective:

*Se evalueaza fiecare termen al lui [B] si |J]
in punctele s; ,t.;

*Se inmultesc matricile;

*Se multiplica cu coeficientii de pondere;
*Se iInsumeaza apoi rezultatele.
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in biblioteca de elemente a programului
Cosmos, elementul este denumit PLANE2D

EGROUF

Element group |1

Element Mame |PLAMEZ2D:

20 4-8 node plane element

FLOW2D:
G E
PLANE 20
SHELLS:
SHELLAL:
SHELLST:
SHELL4:
SHELLAL:
SHELLAT:
SHELLE:
SHELLET:
SHELLS:
SHELLAL:
TRIAMG:

FLOMW 300
MAG3D:

--- Categony: ARE&, ---eveeeeeeee e

20 flid flow element

20 magnetic element

20 4-8 node plane element
F-niode thin zhell element
tAulti-layer 3-node shell/plate element
F-niode thick zhell element

4-niode thin zhell element

tLlbi-laper 4-node zhell/plate element
4-niode thick zhell element

B-niode thin zhell elerment

B-niode thick zhell element

9/8-node shell element

Compozite 9/8-node shell element
3B node tnangular element

--- Category: WVOLUME oo eeeeeae

20 fhad flows elerment
30 magnetic element

"
e
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Este un
element din

categoria
ARIE
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[ EGROUP Ed
0P1:Salid/Fluid flag [0: Solid ~]
| Continue | 8 Pl

JEGROUP
OPZ|ntegration Type |1: QME ll
OP3:Type |0 Plane Stress |

OF4:Stress Direction : :
1: Aizprnmnetnic

| Cantinue | 2 Plane Strain

2 Bizymdasemmetnc load i

|EGROUP x|

OPS:katenal Type IR == A== |
OPE:Dizplacerent Forrmulation | 0: Small |

OP7:kateral Creep [-100.-1]:User0:MNo1 es |0
OFS:Strain plasticity [0 Small >

| Ok, I Help I Cancel I
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h, =h,=0.3 mm; L =300 mm Deformatiile specifice
E,=2.110°MPa; E,=210°MPa induse termic sunt date
a;=210%/°C; @, =210%/°C de relatia: € =0t - AT
AT =100 °C
hd
Suprafata 2

™
o

Suprafata 1
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[ EGROUP

Element group |1

Elemert Name |PLANE 2D:

20 4-8 node plane element

20

FLOW2D:
MAG 20

SHELL=:
SHELLSL:

SHELLA4:
SHELLAL:

SHELLE:
SHELLS:

SHELLSL:
TRIAN:

FLOW S0
MAGI0:

--- Categony: ARES

:PLAME 2D

SHELL3T:

SHELLAT:
SHELLET:

20 fhid Flows element
20 magnetic element
20 4-8 node plane element
F-node thin zhell element
bulti-laper 3-node zhell/plate element
F-node thick shell element

4-node thin zhell element

bulti-laper 4-node zhell/plate element
d-node thick shell element

B-node thin zhell element

B-niode thick. shell element

3/8-node shell element

Composite 3/8-node zhell element
36 node tnangular element

---- Categany: VOLUME ----eeeeeeeeeeeeeee

30 fuid flowy element
A0 magnetic element

EGROUP
OF: Integration Type
OF3: Type
OFP4:5Strezs Direction

Continue

1: B b
2 Plane Strain |

0: Plane Stress
1: Axisurmetric

3 Awizprnd asermetnc load -

[ MPLIST.1.2.1

= - I

Label

(e I L L I e el el )

MFPEEM_E

MPERM_R

Hame Temp-BH_C
EX

HUXEY

ALPE

EX
NUXY
ALPXE

(ol I Y O T o N T N

.100000e+005
.000000e-001
.000000e-006
.000000e+000
.000000e+005
.0o0000e-001
.000000e-005
.000000e+000
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LoadsBC Contral  Dizplay  Analpsis  Besults  Windows  Help

Structural » I
Eluid_Flaws »
E -t agnetic »
Load_Optionz ~ #
Function_Curve »

21

T emperature k Define by Modes
Modal Heat » Define by Pointz
Element_Heat » Define by Curves
Heat_Flux » Define by Surfaces
Convechion » Define by Wolumes
Radiation » Define by Contours
Hydraulic_Flow Define by Regions

INTSF X

Beqinining Surface
Walue
Ending Surface

|ncrement

|I:IK|

Delete by Modes
Delete by Pointz
Delete by Curves
Delete by Surfaces
Delete by Volumes
Delete by Contours
Delete by Regions

Aplicarea incarcarii termice
ca o temperatura aplicata
in toate nodurile apartinand
celor doua suprafete

N

Flat
List

1

a0

Help Cancel |
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Analysis  Besults  Windows  Help

Hesztart
R enumber

Reaction
Data Check

Fun Check A_STATIC =

Lizt Analyziz O ption Loading flag |T: Thermal j

Output_Options » Inplane effect flag |M: None

. C: Centrfugal
m Activate Load Caze Soft spring flag | G: Gravit

Frequency/Buckling » Lizt Load Caze

Soft zpring value

CG: Cent. and Graw.

EDEt-_D_','r'IEII'I'III: Adaptive Method Bes stifness valus |CT. Cont. and Tharm
Honlinear P-Order Labels : : GT: Grav, and Them.
thimize.-"S Eﬂﬂiti'-.-'it_',-' Ctatic Aralusis Dot Save shff matrix flag CET: Al Three
Fatique 203l Analyzs Uphons Form stiff matrix flag |I]: Farrm

FFE Static Optionz
Azurmmetrc Load Options

Heat_Transfer Update coordinates flag |EI: Mo
Fluid_Mechanics
Electro_Magnetic

Hi-Freq_EMagnetic

Stress Analysis Options End moment flag for Shell element |IJ: Off

PCG Option Gnid force balance |EI: i

b . . . . A . .

Inertia relief | 0: Off

Activate Stresz Calc

Diefine Subrnodel Rigid connections | 0: Hinge

I (NI AN N K

Fun Static Analyzis Salver option | 0; Sparse

Run Stress Analpzis Solution accuracy [0; Off

el el e b Change to £nd order ||]: CIFf

I:r_acl_q 3 Initial contact clearance ||]: no action
ASME_Lode . ak. Help Cancel
J Integral Curve 2
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Rezultate: - modul de deformare si deplasarile maxime
(la capatul liber)

| §

[ DISMAX.1 URES.1.0.1

Load ca==e 1

Node Di=p Res

1111 2.63379
1110 2. 63368
1109 2. 63358
1108 2. 6335
1107 2.63343
1106 2. 63337
1105 2. 63332
1104 2.63329
1103 2. B3326
1102 2. 63325
1101 2. 63325
2221 2. 63316
2220 2.63309
22149 2.63303
2218 2. 63298
2212 2. 63294
2217 2. 63294
2213 2. 63292
2216 2. 63292
2214 2.63291
2215 2. 63291
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Lgma A

ZEB3.3E20
SEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE [
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, 199.000
=
]
- 134.030
=
-
e B9 .0NE0E
=
= 4.08830
E .
E ||
EIIIIIIII-IIIIIII-IIIIIIII-IIIIIII-llIIIII-IIIIIIII-IIIIIII-IIllIIII-IIllIII-IIIIIII-IIIIIIII-IIIIII -E0.384
= 125 .56
= .
=
-190.83
R t ta !
eprezentare corecia : -255 .60
Slgma_X
227.3 ] 235.660
[ 177.620
115.58 113.768
5 £1.7278
a
I I.7515m
a 3 .85EE
_Ji -
X III-IIIllll-lllIIIII-IIIIIII-IIIIIII-IIIIIIII-IIII_II' J4.224
-112.28
-185.17
-178.18
\ -Z2E.15
—228.13

©.25 ) 8.75

Atentie - reprezentare eronata la interfata !
Nota: pt. reprezentarea grafica s-a utilizat optiunea aspect ratio y/x =10
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Pentru a obtine reprezentarea corecta a tensiunilor in noduri
si la nivelul interfetei dintre cele doua materiale, se apeleaza la

reprezentarea grafica prin intermediul opfiunii SELECT
LoadsBC | Contral Display  Analpsiz  Hesulks  Windows |

LI kiliky 3
Bctivate 3
b Iritialize

Unselect b Statuz Table 3 SELREF
FParameter b Set Operation Selection Entity === Jad
E-;ﬂh[jl_?nlepﬂ:-tam : by Lables Reference Entity | SF: Surface |
Devices " by Picking Continue Help | Cancel |
w b W indioosing
t eazure b :

. b Reference
Mizcelaneous »

by Bange SELREF X
tenu Type Element by Property
Conzole Beqinning Surface |2
Geo Panel Ending Surface |2
Diialog Qption Increment [1
Plot Option Boundary elerment flag |E|: Mo hd
O, Help Cancel
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X
131.820

Slgma

X
131 .82

Slgma

82.7490
33.6750

22.74398
33.6730

--13.338

--13.338

-E4.471

-113.54

-113.34

-162.82

-1B62.62

-211 .83

-211.69

—Z260 .76

—-2E0.7E

o
o
[fn)
[}
—

-238.73

126,994 - —---- -~

e E @ =

-258.73
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Dlstance

Olztance
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Reprezentare corect
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