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Part 18: Crane Hook with MEANS-LITE and
Crane Hook Assembly with MEANS HIGH-END

Crane Hook Part: The Crane Hook is a single part with a point load of 15 KN.
The FEM Model consists 92 343 Tetrahedral elements and
the FEM calculation can therefore be done with MEANS-LITE

up to 100,000 elements.

Material Datas:

The Crane Hook is loaded with a hook load of 15 KN and consists of the tempered
steel 42CrMo4 with the following material datas:

Tensile Strength Rm = 1100 MPa Yield Strength Re = 900 MPa
Young's modulus E = 210,000 MPa
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Crane Hook Assembly: The Assembly consists of Hook and Bolt and is loaded
at the bolt end with 15 KN. The Assembly is calculated using
a Contact Analysis and consists 350,000 TET4 elements
and 350 MPC elements and can only be calculated with
MEANS HIGH-END and Add On CONTACT.

Hook

Bolt

115KN
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Crane hook with MEANS-LITE

First an FEM mesh with over 99,000 tetrahedral elements is generated from the crane
hook CAD model and is calculated with the light version MEANS-LITE which is limited
until 100,000 elements and nodes.

() @ ©
Files Wiew Mesh Generation Edit FEM-Project FEM-Analysis Postprocessing Training
~y FEM-Merge Import: STL ~ || mEANS- = .
| _ 4 - - 4. Chprojekte\crane
. / MPC-Contact | Export: DXF - || SHELL
MNew T Open L Save [ Unit CAD Extern Pathes 1 Las
sl NEW PROJECT = O g

(®) 3D Tetrahedral Meshing with STL, STEP or IGES
() Create a new Model with Beam-Line-Modus

(C) Mesh Generator for Container or Silos
() Bearing Mesh Generator

() Screw Mesh Generator

NEW PROJECT

Select the "Files" tab and select "New" to create a new FEM project.

Select "3D Tetrahedral Meshing with STL, STEP or IGES for the following formats:

STL this 3D model consists of a triangular outer shell for the 3D
Mesh generation, this flexibel format can also be imported and exported.
STL Files with holes or gaps, it can also be repaired before meshing.

STEP today it is the Standard format, note that no CAD assemblies but only
single parts can be meshed. Assemblies can be combined via the
“Boolean operations” or with “Screw Models” into one part.

IGES like STEP format but is not as common anymore



Part 18: Crane Hook with MEANS-LITE and Assembly with MEANS HIGH-END

199

Use the "Browser" button to select the "hook.step" STEP file and click on menu
"Start Mesh Generator No. 2 with CAD File" to display it in the mesh generator.

85 Mesh Generation & O >
Directory: |C:\projekte\;:rane hook | | Browser |
Default
(®) STEP () IES () 5TL/AST (ASCI ) e
| Heb |
bolt step
esticator step
esticator_cf stp
esticator_hook 1.stp
esticator_hook 2 stp
esticator hook2 cf st
Hook_Eye bolt_assembly STEP
STL
ting Mash Generation
Oiptimiization with all fests
Mesh Generator Mo. 2 with OpenGL-ntefface
Start Mesh Generator Mo 2 with CAD File | | .. with emor messages | | Help
Mesh Generstor No. 3 with automatic repair function
Starl Mesh Generator Mo, 3 Mesh Density: [0 w Help

e

The model can now be seen in the mesh generator and can be rotated as required.

4 NETGEN - file.stp

File Geometry Mesh View Refinement Special Help

Quitl Generate Mesh | Stop |

= ] x

Geometry —— | Zoom Alll Centerl

Points: 0 Elements: 0 Surf Elements: 0
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First select the "Mesh" menu and the "General" tab and select the mesh density "fine".

General l Mezh Size I STL Charts | Dptimizer I Inzider l Debug l

Mesh granularity :  fine —
First Step : REDC O AESE —
Coarse [
Last Step : moderate =
; fi
Print Messages : | ahii . =
very fine —_—

v Parallel me  yeer defined

Mesh size grading

Then select the “Mesh Size” tab and generate with the mesh-size-grading = 0.225 and
the main menu "Generate Mesh" an FEM mesh with 99214 tetrahedral elements so
that the number of elements is just below the MEANS-Lite limit of 100,000 elements.

T4 METGEN - file.st Fé Meshing Options = O X
File Geometry Mesh View Refinement Special Help =
Genersl  Mesh Size l STL Chartz | Optimizer | Inzider 1 Debug 1

Quit | Generate Mesh | Stop

max mesh-size: 1000

min mesh-size: |0

CALARN ALY

mesh-size grading: TIC"Z.ZEI

mesh-size file:
Browse

S Elements per curvature radius
20
I Elements per edge
0
2"‘.. ¥ STL - chart distance
1i5
¥ STL - line length
2 [V STL/IGES/STEP - cl d
: / - close edges
N
13
i [™ STL - surface curvature
15
: [” STL - edge angle
3.0
i ™ STL - surface mesh curv

¥ STL - Recalc mesh size for surface optimization

E[X Calc Mew H
Points: 21948 Elements: 99214 Surf Elements: 19438 Apply Done
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Export Mesh

After generating the mesh, the FEM mesh with the name "test.fem" must be exported
to MEANS V11. Select the menu "File" and "Export Mesh" and save the mesh
"test.fem" in the specified debug mesh path.

7é METGEN - DyProgram Files/FEM-System_ME
File | Geometry Mesh View Refinement

Load Geomnetry... <|><g>
Save Geometry...

Recent Files b

Load Mesh... <|><m>
Recent Meshes k
Save Mesh... CErEm>
Merge Mesh...

Import Mesh.. Select the menu "File" and "Export Mesh"

—® and save the mesh "test fem" in the

Export Filetype b specified debug mesh path.

Generate Surface Model

After exporting "test.fem", MEANS V11 is started automatically and first creates the
Surface Model so that surfaces, edges and nodes can be selected for loads, boundary
conditions or element groups.

ol Hidden-Line — O X
() wenig Flachen (® nomal 3 viele () sehrviele
Facheneinteilung=  [0.51 HIHWE.'IS

{® gesamt mit V11 i) gesamt mit V3 ) mit Modellbereich

| Cancel : Meues Fachenmodell erzeugen
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Crane hook clampled fixed

The crane hook is firmly clamped at the top. To do this, select the "Edit FEM project"
tab and "Boundary conditions".

Choose “Select Surface” and "Create RBs" button and click on surface 6 to display it in
the select box. The clamping is created there with “Generate”.

Ansicht Metzgenerierung FEM-Projekt bearbeiten FEM-Analyse Ergebnisauswertung Training

1. Knotenbelastung - D—+ 1. Randbedingungen = D il /

Belastungen darstellen Randbedingungen Randbedingungen darstellen Elementgruppen | Materialdaten | Edit
Flachen-Modus aktiviert - Flache= 6

8 Randbedingungen — O >

Anzahl Randbedingungen aktuell: . .Heu

Wert der Randbedingung: | 1E-10 |

Freiheitsgrad spemen:
[ in ¥-Richtung [ in Z-Richtung
[ in v-Richtung Einspannung
{Achzer-Farben: SCHWARZ: X-Achss; BLALL Y-Achss; ROT: Z-Achss)
Selectieren

(® Flachenmodus i) Rechteck aufspannen

() Koordinatenbereich definieren

Randbedingungen darstellen: 00034 | |nu:urrna| £

Editor RB= erzeugen

RBs loschen

L O b4

Suface & | DELETE |
CLEAR
EDIT

Knoten Flachen
Elemente Kanten

CANCEL ERZEUGEN
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N

03

Hook loaded with a Point Load

The hook is loaded with 15 KN in the Y direction. First, a selectable node area must be
created in the Node-Modus by spanning a rectangle over the load. Now the model is
rotated and zoomed so that the node is not covered and can be clicked on.

Flachen Knoten  Linien

o Knotenbereich ErZEUgEn T a Anzahl Eckknoten = 141363

Bitte mit der Maus ein Rechteck aufspannen oder einzelner Knoten anklicken!

Anzahl Knotenbersich = @

Knotenbersich aus Knotenbereich erzeugen | Help |

Knotenbersich erzeugen

Fachenknoten

| PFachen-Randknoten |

Selection

® Rechteck aufspannen () Knoten picken () Koordinatenbersich

Knotenbersich lischen
Knotenbersich l6schen
Knotenbersich Sndem

| Koordinaten-Faktor ‘

o

:
Y -15.56149
Z -1.831187

[ Knoten numerieren

Cancel

Knotenbereich erzeugen

[] Elemente numerersn

[J Eementgruppen numeriersn

[ Lastwerte anzeigen El

Knaten-Size editieren:

Groke= | 01

II

Size=  |nomal

Now you can click on node “Edit FEM project” and “Point Load” of node 329 with a
load of -15000 N in the Y direction

i Ansicht Metzgenerierung | FEM-Praojekt bearbeiten | FEM-Analyse Ergebnisauswertung Training

1. Knotenbelastung ﬂ| [>—+ 1. Randbedingungen -~ E

. | Knotenbelastung dbedingungen ] Randbedingungen darstellen Elementgruppen | Materialdatzn

. |Linienbelastung aktueller Knoten 329: X-Koord.= 1.305765; Y-Koord.=-15.44374; Z-Koord.= 0
. | Flachenbelastung

s

|.

/ 6. Belastungen -

Editor

Gravitationsbelastung
. |Flichkraftbelastung
. | Temperaturbelastung

. |UngleichmaBige Radiallast

Lastfall einstellen
Editor

WO O b R W

8 Knotenlast erzeugen - m} #

Al Lasal: ]
Anzahl Lastwere: |_|;|B” _‘
Vet der Knoterlast: (Binheit 2 B.in M)

Freiheitsgrad:

(O X-Richtung (O Z-Richtung
(® Y-Richtung
Selektion:
(7)) Flachenmodus (C) Rechteck aufspannen
@) einzelne Knoten anklicken () alle angszeigten Knoten
() Koordinatenbereich definieren alle angezeigten Sudaces
Knotenlasten darstellen: ‘ 0004 ‘ ‘nomﬂal v|
Cancel ‘ | Editor | ‘ Belastung erzeugen ‘

Belastung loschen
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Model scaled

So that the Hook is comparable to another FEM model, the node coordinates should
be multiplied by a factor of 0.25.

Skalierung mit 0.25

—_—

Select the tab “Edit FEM Project” and “Node coordinates” and multiply the coordinates
by a coordinate factor of “0.25”. The node check can be carried out.

3 FEM-Projekt bearbeiten FEM-Analyse

1. Randbedingungen -
sndbedingungen Randkedingungen darstellen
Knoten-Modus aktiviert

Ergebnisauswertung

Elementgruppen

Training

Materialdaten

88 Knotenkoordinaten — O

| Nr. X-Koordinaten *f-Koordinaten Z-Koordinaten

B CRNE N
2 |0 380 26
3 ] 210 26
4 0 210 -26
s 0 210 375
[ ] 210 -37.5
7 ] 150 375
8 0 130 -37.5
5 30 130 0
10 -30 130 1]
i -172.023% 67.26359 1]
12 -163.2311 75.78242 -14.43947
13 -151 87.63221 0
14 -163.231 7578242 14.43947
15 -159.8583 50.6013 1]
16 5.945769 380 24.02087
17 1867128 380 18.08373
18 24.02087 380 9.945765
19 2559884 380 |- 245041

o

L T R S N

Elementgruppen
Elementknoten
Knotenkoordinaten
Materialdaten
Randbedingungen
Belastungen
Formoptimierung

Léschen

V4 @]
3. Knotenkoordinaten | LJ

Editor

Temperatur

el K == O
Faktor setzen
(®) muttipli 1 ) dividieren
() addieren (O ersetzen
Achsen vertauschen

() ¥Werte mit Y-Werte vertauschen
(O XWerte mit Z-Werte vertauschen

() Y-Werte mit Z-Werte vertauschen

Koordinaten mit Faktor verandem

¥-Koordinaten Y-Koordinaten Z-¥oordinaten

[] nur die angezeigten Knoten im Knotenmodus verwenden

von Knotenpunkt:

bis Knotenpunkt: 20123
Koordinaterfaktor:

[ Nullpunktsverschisbung durch Knotenpunkt:

Koordinaten mit Faktor verandem

| CANCEL
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Postprocessing

After the FEM analysis the node stresses can be evaluated with the “Postprocessing”

tab.

8 Postprocessing
Ergebnisse einladen

() Vedormungen auswertsn
(@ Knotenspannungen gemittelt

(O) Blementspannungen ungemittek

Legende
Raster-Genauigkeit:
3l 3 4

Lastfall:

() Auflagerrafte auswerten
(O Ergebnisdatei anzeigen

Verformungsfaktor,/Wenebersich
Legende und Farben einstellen

K.notenwerte picken, sucl';en, sichem

Mormalspannung Sigma x
Momalspannung Sigma y
Mormalspannung Sigma z
Schubspannung Tau xy
Schubspannung Tau yz

Schubspannung Tau zx
Maximale Hauptspannung 51
Mittlere Hauptspannung 52
Minimale Hauptspannung 53

(Gestaltsanderungshypothese /Hauptspannungen

The max. v.Mises-Stress is 637.17 MPa.
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Connect the Crane Hook Assembly

The crane hook assembly consists of the previous Hook and Bolt, the latter is meshing
with “fine” with 26 254 tetrahedradral elements and saved as Bolt.FEM.

T 74 Meshing Options - O X

File Geometry Mesh View Refinement Special Help

Qenera\] Mesh Size | STL Charts l DOptimizer | Inzsider l Debug l
Quit | Generate Mesh | Stop
Mesh granularity :  fine —
First Step:  Analyze Geometry —
Last 5tep: Optimize Volume —

Print Messages:  Little —

¥ Parallel meshing thread

™ Second order elements
™ Quad dominated
™ Invert volume elements
[ Invert surface elements
[T Automatic Z-refinement
Elerment order: |1 :;—J

.8

Apply Dnnsi

Points: 6100 Elements: 26234 Surf Elements: 6106

Merge Hook and Bolt Mesh to a single Part
The following two FEM meshes are now combined with an FEM-Merge:
Mesh 1: Hook.FEM with 21 948 nodes and 99 214 tetrahedral elements

Mesh 2: Bolt.FEM with 6100 nodes and 26 254 tetrahedral elements

First load the larger FEM model Hook.FEM into MEANS V11, then add the second
mesh using the "File" and "FEM-Merge" tabs.

w Files View Mesh Generaticn Edit FEM-Project FEM-Analysis Postpr

; M FEM-Merge | Import [STL - | mEaNS- i
| ‘ g ’ / MPC-Contact | Export: DXF - SHELL L

Mew o Open Save Unit CAD Extern Pathez 1o
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The hook and bolt are now combined to a single FEM model, but unfortunately the two
parts do not touch, so the bolt must be moved by -6.5 mm without scaling or -1.62 m

with scaling in the Y direction.

Use the “View” and “Node Modus” tabs to set the node mode menu and show all
nodes of element group 1. Select “Coordinate factor” and add the Y coordinates of the
displayed ones Nodes with a coordinate factor of “-6.5” mm.

a FEM-System MEANS V11 - Strukturdatei C\projektelcrane hook\zuladen fem

@7 -
Datei Ansicht Netzgenerierung
|

|| digden-line O mitNetz  [7] mitKanten Hidden-Line neu

[ oM EG=1

ON EG=2

Fiir neus Farbe auf Farbrahmen kiicken 4
ausgeblendete EGs als ;
Drahtgitter darstellen

Meus Elementgruppen ezeugen

Knotenbereich von
Elementgruppe 1

FEM-Projekt bearbeiten

a 1. Hauptansicht 2 | @ 2. Knoten-Modus ~

(® ohneMetz  (0) Drahtgitter Schattierung: | 10% ~

FEM-Analyse

Knoten-Modus aktiviert

Ergebnisauswertung

Training

[ Trackball |
Bxis Cross

| Zoom 0.1 -
Rotate X ~

88 Koordinaten-Faktor - (] x
Faktor setzen
() multiplizieren () dividieran
®) addieren () ersetzen
Achsen vertauschen

() X-Werte mit Y-Werte vertauschen
() X-Werte mit Z-Werte vertauschen
O Y- Werte mit Z-Werte vertauschen

Koordinaten mit Faktor verandem

[ *-Koordinaten Y-Koordinaten ] Z-Koordinaten

[ nur die angezeigten Knoten im Knotenmodus verwendan

\

von Knotenpunkt:

bis Knotenpunkt
Koordinatenfaktor:

[1 Nullpunktsverschiebung durch Knotenpunkt

Koordinaten mit Faktor verdndem |

" CANCEL

Fachen Knoten  Linien

Anzahl Eckknoten = 34472

M~
.~ Blementgruppen

Knotenbereich erzeugen

|| Knotenpereich erzeugen
Réchenknoten
PRichen-Randknoten
Knotenbersich iaschen
[ Kootenbersindochen |
Knotenbereich andern
™ Koordnaten Faktor
x
v
:
[] Knoten numerieren

[[] Blemente numerieren

[ Bementanuppen numerieren

[ Lastwerte anzsigen EI

Knoten-Size editieren

Grofke=

Ii

nomal

Size=
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MPC-Contact

The two parts are now combined in a single FEM file, but they must also be connected
at the point of contact via MPC elements (MPC elements are discussed in detail in
Chapter 10 - MPC Analysis with MEANS V11).

Use the “View” and “Node Modus” and “Create a Range of Nodes” tabs to create a
rectangle over the two contact areas.

Double-click on the blue marking rectangle to display all nodes in this area.

5! Knotenbereich erzeugen = O x

Bitte mit der Maus ein Rechteck aufspannen oder einzelner Enoten anklicken!

Anzahl Knotenbereich = 0
Help
Selection
(@) Rechteck aufspannen () Knoten picken () Koordinatenbereich

Cancel | Knotenbereich erzeugen
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Then select the “File” and “MPC Contacts” tab and start the contact calculation to
automatically generate 297 MPC elements with the node area above.

g5 Calculate MPC-Contacts

FEM Structure with 118575 Elements and 257 MPCs

Calculate MPC-Contacts

Stop and check the contact points

MNumber of Contacts = 84 are saved in the mpc.con File!

Show Range of Nodes A

Take ower Hangs of Nodes A

Range of Modes A: 77

Show ﬁangeof Nodes B

Take over Range of Modes B

Range of Modes B: 26

Save Contact-Nodes Load Contact-Modes

Create MPC-Contacts

MPC-Elemerte prifen Delete MPC-Contacts

Help

Step 1

Step 2

Step 3

Step 4

Step B

(C) MPC-Contacts automatically
() MPCCortacts with two Sufaces

(@) MPC-Contacts with a Range of Modes

Cortct e

Contact-Distance: () z=01 (® <=05

max. MPC-Length: 3492378

(o8]

Cancel
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Hook clamping

The hook is firmly clamped at the top, select the "Edit FEM project" tab and "Boundary
conditions" to clamp surface 12 in the X, Y and Z directions.

.ﬁlﬁ:l‘
RIRSIONE

Datei Ansicht Netzgenerierung | FEM-Projekt bearbeiten . FEM-Analyse Ergebnisauswertung Training

[ F i ——
1. Knotenbelastun, |l D—+ 1. Randbedingungen -~ D /
—- d | Lt -—JJ 6. Belastungen

| Belastungen Belastungen darstellen | Randbedingungen Randbedingungen darstellen | Elementgruppen | Materialdaten | Editor
| Flachen-Modus aktiviert - Flache= 12

stern MEANSVTT - Strukt

latei Ci\projekte'crane hookihe

" R O b4
[DELETE |
[ciear |

EDT |

Knaoten Flachen

IE R — O b4
Elemente Kanten
| CANCEL i ERZEUGEN Anzahl Randbedingungen aktuell: _ _N_EI_.! !

Wert der Randbedingung: | 1E-10 |

Freiheitsgrad spemen

in ¥-Richtung in Z-Richtung [ ¥-Rotation Einspannung
[ in ¥-Richtung [ X-Rotation [] Z-Rotation

{Achsen-Farben: SCHWARZ: X-Achse; BLAU: Y-Achse; ROT: Z-Achse)

Selectiersn

@) Flachenmodus (O) Rechteck aufspannen

() Koordinatenbereich definieren

Randbedingungen darstellen: 00034 | |norrna| ]

Editor | RBs erzeugen |

RBs Ioschen I
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Load the bolt end with surface load

At the end, the bolt is loaded with -15,000 N in Y direction. Select the tab "Edit FEM
Project" and "Surface Load" to load Surface 6 with -15000 N vertical to the surface.

As of the July 2020 Update, the surface load can either be entered in MPa or in N, with
the latter, the value is automatically calculated from the selected areas and divided by

the N value:

Load (N)

Surface Load (MPa) =

w Files View |

Area (mm?)

Mesh Generation Edit FEM-Project FEM-Analysis Postprocessing

(@ without Mesh () Wireframe Light | 10% ~
Hidden-Line (O with Mesh Edges Hidden-Line new
Surface Modus is active - Surface= 6
s — O o B8 Loads = O <
Surface 5 [ DELETE |
[FraERa Cument Loadcase - +
CLEAR = 3
e Number of Loads New
MNodes Surfaces QinMPa @ orinN
Bemerts  p] Edges Loadin N 15000 [ifo |
| canceL || cREATE T

freedom:

Selection:
@ Select Sufaces
() Select Nodes

Cancel

(O in X Direction () in Z Direction
() in ¥ Direction ® Vertical to Surface

() Define a coordinate range () Select all showing sufaces

[ Caloulate Surtace Load Value (MPA)from Load | SL-Color: [

() Dragging a model region

Create Su'face Load

Training

| Zooi
1. Main View - 2. Node-Modus -
Rota
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Postprocessing

After the FEM analysis with the quick solver, the node stresses are evaluated.

&1 FEM-Systern MEANS V11 - Strukturdatei Co\projektelcrane hook\hookbolt2.fem
@i -

Datel Ansicht Metzgeneriering FEM-Analyse Ergebnisauswertung Training

ﬁ Ergebnisse auswerten
ot ]

FEM-Projekt bearbeiten

FEM-Strukturdatei
STA-Ergebnisdatei

Verformungsfaktor Legende 1 -

Value-Animation - Ermiidungsnachweis

Knotenwerte picken Diagramm 1 -

Ergebnisauswertung lw  Skalieren/Anzeigen Legenden/Diagramme 2 Animation Dateien listen 15 FKM-Machweise
TFALL= ol £ O s
Vergleichsspannung Knoten  Spannungswert
Mi
v.Mises 6408 £44 36 ~
10420 63165
- 644 86 6407 £27.23
5405 £26.86
546.29 EJEE 624.73
10719 £23.25
45416 0456 62265
6404 £22.41
- 6403 619.53
362.04 6410 618.13
10723 616.73
265.92 6409 £15.81
E400 £15.36
ey 6828 61452
177.80 10438 614.56
- 10487 61351
85.674 10721 61185
- 6333 608.06
10725 607.59
1.335E05 6829 606.78
5411 605.77
4! 02.9
Bearbeiten D + 1%4153 g;ﬁﬁg
' 10718 602.70
10422 600.28
10418 599.16 b
Gesamtes Modell
Bereich hinzufligen
Knotenwerte suchen
ASC_I_I-Da_tei erzeugen
4 oder 2 Kommastellen
[] Wert = 0 wenn < 0.0001
Font: al

Size: (8

Farbe: |black

E
[ BEARE:

Text:  |N/mm?

The max. v.Mises Stress of the Assembly is 644 MPa and almost exactly matches the
v.Mises Stress of the part with 637 MPa.
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Bolt evaluation

Select “Edit FEM project” and “Element groups” and only show element group 1.
Switch back to postprocessing to display the 1st principal Stresses S1 and the 3rd
principle Stresses S3 with the maximal tensile and minimal compressive stresses.

ﬁ FEM-5ystem MEANS V11 - Strukturdatei C:\projektetcrane hook\hookboltZ.fem

i Qi -

Datei Ansicht

Netzgenerierung

FEM-Projekt bearbeiten

FEM-Analyse

| Ergebnisauswertung | Training

| Q [+] Ergebnisse auswerten
| 1

| Ergebnisauswertung

ON EG=1
Clon - EG-2
[Jon EG-3

Firngus Farbe suf Farbrahmen Kicken

[ ausgeblendete EGs als

a FEM-System MEANS W11 - Strukturdatei Cr\projekte\crane hook\hookbolt2 fem

' @iM -

Datei Ansicht
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FEM-Projekt bearbeiten
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LASTFALL=
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Hauptspannung §3
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= 32315
]“:‘ 62328
42142
18052
23362
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|
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Verformungsfaktor

Knotenwerte picken

Dreb e ot e Bearbeiten D ||
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FEM-Analyse | Ergebnisauswertung | Training

ﬁ Ergebnisse auswerten

Ergebnisauswertung

oN EG=1
Con - EG-2
Con EGe3

Fur neus Faroe auf Farbrahmen Kicken

[] ausgeblendets EGs als
Drahtgiter darstelen

l'Neue Slerentgruppen smeugan |

u | Skalieren/Anzeigen [u

Verformungsfaktor

Knotenwerte picken

LASTRALL= 1

Maximale

Hauptspannung §1

o

Bearbeiten

34m

262.15
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