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[ Fer System MEANS V8 - FEM Structure File C:\projekte \busschers\arm.fem -8 x|
Fle FEMAnalyss EdtFEMProject Infos

DSH&SAUHB ¥ G- F-D-0- B-L-4- W] M- 2-8

[Help for Surface Modus ]

x/l\‘V
7

Surface Modus is active Surface= 4 X Coord.= 4945.574 Y Coord. = 3163.663 Z Coord. = 3837.132

Edit Loads

With the menu “Editor” in the point loads dialogbox or with the menu ,Edit FEM Project”
and ,Point Loads / Surface Loads” it is possible to list or edit the loads with a load factor
or combine several load cases.
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Boundary Conditions
On the other side of the arm all M16 bolt holes are clamped fixed.

Chose in the menu list ,Boundary Conditions® as well as the degree of freedom
,Clamped fixed”

RS NS R
Boundary Conditions
o | Show Boundary Conditions

Clamped fixed

Than chose ,Create Boundary Conditions® and select in the dialogue box “Clamped
fixed” and “Create Bcs”.

~loi x|
Number of Boundary Conditions IO

Value of Boundary I 1E-10

Constraints displacement in
™ in X Direction ™ in Z Direction
I” in Y Direction V' Clamped fixed

{Colour of Axis: BLACK: X-Axis; BLUE: Y-Axis; RED: Z-Axis)

Selection:
¢ Select Surfaces (" Select Nodes
¢ Dragging a model region

Show the Boundary Conditions: |0A00054 |Iarge Ll
Cancel Editor | Create BCs
Delete BCs

Now double click on the 12 surfaces 34, 36, 38, 40, 42, 44, 26, 35, 37, 39, 41
and 43. The selected surfaces are shown in the select box, there with the menu
,Create” create the boundary conditions.
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Insert Material datas

Chose the menu ,Edit’ and ,Material datas” in order to list the material datas:

Young modulus (Steel =210 000 N/mm?)

Poisson Ratio
Density

Material Data Base

(Steel = 0.3)
(Steel = 7800 E-9 kg/m®)

Name | Material Datas
Youngs modulus
3

—lofx]

Poisson Ratio

Densty 7.8E-06

Heat Coefficient

Element Group: [ 1 Element TET4 4 | |
(% Isotrop ¢ Anisotrop " Temperatur
Material Data Base | ok |

Chose the menu ,Material Data Base”, there you chose the material ,steel“ and
chose ,overtake material “ in order to take up the material data Young modulus,
Poisson Ratio and Density. Also it is possible to “Add” a new material.

f® Material Data Base Il o =] 2|
—Entries

Material fstahl Density Jo.0000078

Young Modulus [210000 Jo-co0012

Poisson Ratio Jo2 Warmeleitfahigkeit (W /mmK):  [0.015

Command Buttons

% % EJ » ‘ Take Up -
( Add Edt | | Delete | | cancel | | save e | cancet | [ internet Material Data Base www.MATWEB.com |

Material Data Base
ot NN Yowavodks M osonrato M oesv || |__B|

Neusilber 110000 037 0.0000083 0.000018 0.025
Platin 170000 0.39 0.000021400 0.000009 0.07
Plexiglas 3200 035 0.0000012 0.000077 0.00017
Polystyrol 3200 035 0.00000105 0.00006 0.00017
Porzellan 58000 023 0.0000023 0.000004 0.001
Silber 79000 037 0.0000105 0.000019% 0.407
Silicium 130000 042 0.00000233 0.000002 0.148
Silicium Anisotrop E11, E22, E 165640 165640 165640 63940 63940
Silicium Anisotrop E23, E44, E 63940 79510 79510 79510
Stahl 210000 03 0.0000078 0.000012 0.015
Stahl veredelt 210000 03 0.0000078 0.000016 0.015
Stahlbeton 30000 0.2 0.0000024 0.000015 0.0025
Titan 110000 036 0.0000045 0.000009 0.022
Wolfram 390000 0.29 0.0000193 0.0000043 0.177
Zink 98000 025 0.000007 0.000027 0.112
Zinn 55000 033 0.0000072 0.000027 0.065

MEAns va

12.05.2009

|t©) 2007 by HTA-Software /4



http://www.novapdf.com
http://www.novapdf.com

FEA Analysis of a Steel Cross Arm

Page 19

FEM Analysis

At first save the model under the name: ,Leaf Spring.fem® into the current path of

structure models.

B FEM System MEANS V8

File | FEM Analysis | Edt  Infos  Learn Videos

Dynamics
Temperature
Nonlinear

Optimization

FEM Analysis

C:\cd-means\struktur-englileaf spring.fem

I Step 1: Starting FEM Analysis

I Step 2: Staiting Postprocessing

[ Define Results ] [ Select FEM Solvers

]

Cancel

O[] s & p2033d¥FH- F-O-0- B- L4 -«

b

Than chose the menu ,FEM Analysis” and ,FEM Analysis”. A frame of Windows is
opened — and the FEM-Solver starts with the FEM Analysis which can take many

hours at big FEM model with more than 200 000 tetrahedron elements.

j| B MEANS Eingabedatei: C:\PROGRA~1\FEM-SY~1\struktur\BLATTF - 3.FEM

File Edit Windows Help

I Status: Lastfall 1 FEM-Analyse beendet !E\

Struktur: Volumen: 0.921E+82(mm*) Masse: 0.719E+086(kg)

Liste Elementgruppen | Anzahl | Anzahl | Anzahl |
Nummer |1-D-Elemente|2-D-Elemente|3-D-Elemente|
1 | 0 | (i} | 5312 |
Lastfall: 1 Iteration @ Verschiebungen
Ux uy vz

HMax 0.336303E+00 0.196967E-082 ©.370221E-01
Min -0.290423E+00-0.455304E-02-0.688884E-02

Lastfall: 1 Iteration © Summe Auflagerkraefte
ux uy uz
Normal -0.872529E-09-0.202789E-10 0.167489E-09

Lastfall: 1 Iteration 0 maximale Spannungen Uolumenelemente

SIG-XX SIG-YY SI6-22 SIG-XY SI1G-Y2 SIG-X2Z Hises
Max 0.678E+03 0.772E+03 0.158E+04 0.512E+03 0.791E+03 0.432E+03 0.170E+04
Min-8.418E+03-0.355E+03-0.127E+04-0.503E+03-0.447E+03-0.353E+03 0.410E-07

Lastfall: 1 Iteration © Mittelwerte in den Eckknoten

SIG-XX SIG-YY SIG-22 SIG-XY SI1G-Y2 SIG-X2 Hises
Max 0.408E+03 0.608E+063 0.120E+04 0.394E+03 0.644E+03 0.313E+03 0.145E+04
Min-8.736E+02-0.129E+03-0.618E+03-0.381E+03-0.248E+03-0.241E+03 0.000E+00
FEM-Analyse beendet <ENTER>

=

=

At the end the maximum values of the deformation are shown. With the key “Enter”
you return to the main program. There you chose ,Step 2 start postprocessing“ in

order to analyse the results in colour.
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Postprocessing

After the FEM Analysis or with the menu = appears a dialogue box for the
analysis of results of deformation and stress.

Contour of Stress

Overtake the previous settings and chose ,Start Postprocessing“ to show the Nodal

Contour “von Mises Stress”.

Postprocessing ]

— Results

=10l x|

¢ Contour of Displacements
¢ Nodal Stress Contour

¢~ Blement Stress Contour

Load Case |1 vI

¢~ Reaction Forces
¢~ Show Result Files with Editor

— Accuracy
Edt Accuracy: —— i Displacemert Factor |
1 4 Edit Colours for legend |
Select Result Component
lvon Mises Stress _ﬂ
[ cancel | Start Postprocessing |

max. v.Mises Stress = 21.23 N/mm?

[ FEr1 System MEANS V8 - FEM Structure File C\projekte\busschers\arm.fem

File FEMAnalysis EditFEMProject Infos

NEHS AEBeoo ¥ G- 0-0 8 L -4 B I [H- 28

LOAD CASE= 1 SNFY|
Contour of Stress
von Mises Stress

W

* BN
:
&

7
Surface Modus s active Surface= 12
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max. 1st principal Stress S1 = + 27 N/mm?

DEH&SQAUTB ¢on¢m F - 0-0- 8 L-r-B:d- H- 28 1

LOAD CASE= 1

-5.07337 458805 9.17609 13764 18352 290 27528 27043

NEHS ABEB svw¥s F-0-0- 8 L-w-Biad W18 |
LOAD CASE= 1

25.207 420869 841738 12626 16.835 21043 25252 425415
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Displacement factor

Chose in the dialogue box of postprocessing the menu “Displacement factor” and
input a Factor of “250”.

Chose also “Structure with and without Displacement” and “Edge model”.

Settings for Postprocessing =lolx]
— Displac
" Structure with Displacements
% Structure with and without Displacements

" Drahtgitter ¢ Kantenmodell
¢ Transparenz

" Structure without Displacements

— Displacement Factor

Factor= IZSO— Zunicksetzen
Calculate I

__ Umdrehen |

— Setting a Range of max. and min. Values

Max. Value: I 280887 Default I
Min. Value: I-.000849455 Default I

Cancel | oKk |

Edit Colours for Legend

Chose in the dialogue box of postprocessing the menu “Edit Colours for Legend” in
order to show a horicontal legend.

Edit colours for legend and background [ ;lglll

" Legend vertical

Numbers of I 6 VI
Colour gradient 1 I

¢ Legend horicontal

T | [177 2
Bottom 80

" Colour gradient default

" Colour gradient self-made Black/White

« I oo |

Colour for Background

Colour for Text

Save Colour gradient

Load Colour gradient

(=}

Tum Colour gradient

I In order to change the colours,

stprocessing i
Start Po. please click on to the color frames
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Contour of Displacement

max. Displacement in z Direction = 0.28 mm

A FEM System MEANS V8 - FEM Structure File G:\projekte \busschers\arm.fem =lBlx|
File FEMAnalysis EdtFEMProject Infos

NEEHS QMR s20¢¥B- G -D-0-[8-L-0-B: - H-9-8

LOAD CASE= 1

-0.00085 0.04025 0.08050 0.12074 0.16099 020124 024149 0.28089

Picking Stresses

With the menu “Picking Stresses” you can pick the nodal stress value direct on the
model.

-] 2-@
Postprocessing

“'_| Postprocessing is activate

Pamasoces ||

Animation of Displacements

List Files >



http://www.novapdf.com
http://www.novapdf.com

FEA Analysis of a Steel Cross Arm Page 24

B FEM System MEANS V8 - FEM Structure File C:\projekte\busschers\arm.fem

File  FEMAnalyss EdtFEMProject Infos

NDEHE QUHEB|e2w¥ms- -0 8- Lo B - - 28
LOAD CAS &

Fabe: K
Teat: |

Surface Modus is active Surface= 3

Flash-Animation:

http://www.fem-infos.com/download/steelcrossarm.html
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