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2 LineareFinite-Elemente-Analyse

2.1 Gleichgewichtsbedingung der Elemente-Gruppierung

KU=R
L astvektor: Anfangsspannungen:
R=Rz+Rgs- R, +F R, :é (\?(m)Trl(m)dV(m)
Volumenkréaften: m (M
Rg = é c‘j_|(m)Tf B(M) g/ (M) Steifigkeitsmatrix der Elemente-Gruppierung:
m \m K = é (‘jB(m)TC(m)B‘m)dV(m’
Oberflachenkréaften: m v

o

RS — a G_IS(m)TfS(m)dém)

m gm
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2.2 Losung der Gleichgewichtsbedingung

Vorwértsel nsetzen:
DL'U=L'R
Faktorisierung der Sytemmatrix: Inversion:
K=LDL' L'U=D'L'R
L 6sung der Gleichgewichtsbedingung: 2. Losungsstufe
LDL'U =R Riickwartseinsetzen:
1. Lésungsstufe: Uu=L"'D'L 'R
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2.3 DasElement SHELL 3N

Lineares Platen-Scheiben-Element mit 3 Knoten
Kirchhoff-Platten-Theorie
3 Verschiebungs-DOFs und 2 Rotations-DOFs an jedem Knoten

o location of nodes
@O integration points

t=0,57735...

N

t=-0,57735...
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2.4 Bel Spl@' Loading

24.1 Struktur

PreSLang file
Sphere.s
144 Shell3N-Elemente und 82 Knoten

* NCDE DATA/

NCDE ALLOCATE, REPLACE, 82,/
NCDE CREATE, THREE D, 1 0 0 5,/
* NCDE RESTRAI NTS/

NODE MODI FY, RESTRAINTS, 2 6 Lx
0100 Clamped
0010
0001 * ELEMENT | NCl DENCES/
1100 ELEMENT ALLOCATE, REPLACE, 144,/
i 8 (])- 8 ELEVMENT CREATE, SHELL3N, 1

237,/
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31 0 0 -200

* ELEMENT DATA/ 36 0 0 -200
CBJECT CREATE, REAL VECTOR REPLACE, 3, 41 0 O -200
MATER AL_DATA/ 46 0 0 -200
CBJECT READ, , NATER AL_DATA 51 0 0 -200
3e+10 0. 16 2500 ,/ 56 0 0 -200
CBJECT CREATE, REAL VECTOR REPLACE, 1, 61 0 0 -200
PHYSI CAL_DATA/ 66 0 0 -200
CBJECT READ, , PHYSI CAL_DATA 71 0 0 -200
0.4,/ 76 0 0 -200
ELEMENT MODI FY, NMATERI AL_DATA, 1 81 0 0 -200
MATERI AL_DATA, / , LOADCASE1/

ELEMENT MODI FY, PHYSI CAL_DATA, 1
PHYSI CAL_DATA, /
ELEMENT MDD FY, COLOR, 1 YELLOW/

* LOAD CASES/
LOAD ALLOCATE, REPLACE, 1,/
LOAD BU LD, list, 1 16

6 00-200000

11 00 -200 00 O

16 0 0 -200 0 0 O

21 00 -20000 O

26 00 -200 000
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2.4.2 Lineare statische Analyse

SLang file
FE linear.s

SLang-bar=——— H

1 Next ] [ Clear ] [ Echo = on ]
[FE_linear.s Quit |
Step I

[ Examine ] [ Execute ] [Eusuh] [ Her*d_][ Pause ]

#i ncl ude Sphere.s
control gosub,, linear_statics,/
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Slang-Dialog =——H

SEEE) First a linear static
Il finite element analysis
is performed.

[ ]

#l abel |inear statics
****************************~k*****~k*****~k*****~k******************************/

*****************************************************************************/

control return,,,/
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structure view, reference nosynbols, 1 structure inmage, deforned detail ed edges
-90 0 0 100,/ col orshade, 1 -75 0 0 100,/
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2.4.3 Spannungsberechnung

control gosub,, stress analysis,/

slang-Dialog =——H

SEEEN Mow the stress analysis
|T is performed.

ok |

#l abel stress_anal ysis

stress allocate, replace, 2,/
stress create, mses_stress gl obal,

1 shell 3n, mses_stress/
stress create, stress tensor |ocal,
1 shell 3n, stress tensor/

1

2

total,
total,

stress build,
stress build,
stress |ist,,

m ses_stress,/
stress_tensor,/
m ses_stress,/

5Lang - Console

STRESS LIST , , MISES_STRESS |, /

MISES_STRESS:

Maxima: ¢ elem., intpt., wvalus=sl
115 & 2. 1532=+07

Minima: felem., intpt., waluasl
45 B 5.8665=+05 (0.03 =sec. 2
COMTROL ECHO , OFF , , F

Extrema for stresscase MISES_STRESS type

LA}

| 4 Jue

control return,,,/
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structure stress, edges detail ed structure stress, edges deforned
defornmed, 1 -75 0 O 100 m ses_stress,/ detailed, 1 -75 0 0 100 stress_tensor 1,/
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