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Part 1: FEM-System MEANS V12 with a
Ribbon-Interface

Hardware requirements for MEANS V12

Windows 10 with 64-Bit is preloaded
DirectX11 for Windows 10 is installed
Working memory with 16 GB

Hard disk with over 500 GB and more

Licence agreement
Before MEANS can be installed, the licence arrangements must be accepted by HTA

software. If you do not agree with it, you may not use MEANS V12 as a full version install
only as a limited demo version on your PC.

MEANS
WeEYW2
Setup has finished installing FEM-System MEARMS YV 12 on your

WWww. femcad. HE computer. The application may be launched by selecting the
installed shortouts,

Completing the FEM-System
MEANS V12 Setup Wizard

www.fem-infos.com
Click Finish to exit Setup.

Install Direct¥ 11

zu FEM
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Installation in different directories

If the installation is started normally, MEANS V12 will be in the current directory

C:\ Programs \ FEM-System MEANS V12

installed. However, MEANS must always be started there with "Administrator Rights".

However, if this directory is write-protected, it can also be installed in the non-write-
protected User directory using "Browse ...":

C:\ Users \ FEM-System MEANS V12

However, the system-relevant DirectX11 must also be installed in the write-protected
program directory.

To continue, dick Mext. If you would like to select a different folder, dick Browse. Autodesk

w Benutzer

|C: Weers \FEM-System MEANS V12

| [eromse... Default

Default.migrated
Offentlich
& rolf Schmidt

Check DirectX11 installation

In Run, enter the command "DXDIAG" to check the DirectX11. A prerequisite for
DirectX11 is that the current DirectX11-capable graphics card driver is installed.

@ DirectX Diagnostic Tool

=

visit each page in sequence.

System Information

[¥] Check for WHQL digital signatures

Current Date,Time:
Computer Name:
Operating System:
Language:

System Manufacturer;
System Model:
BIOS:

Processor:
Memory:

Page file:

Directx Version:

This tool reports detailed information about the DirectX components and drivers installed on your system,

If you know what area is causing the problem, dick the appropriate tab above. Otherwise, you can use the Text Page”™ button below to

Mittwoch, 3. Januar 2018, 15:33:16
USER-PC2Z

Windows 7 Professional 64-bit (5. 1, Build 7a01)
Deutsch (Regional Setting: Deutsch)
MEDIONPC

MS5-7255

Phoenix - AwardBIOS va.00PG

Intel(R) Core{TM)2 CPU 4300 @ 1.80GHz (2 CPUs), ~1.8GHz
4096MEB RAM

1205MB used, 1899ME available

Directx 11

DxDiag 6.01. 7601, 17514 32-bit Unicode Copyright © 1998-2006 Microsoft Corporation. All rights reserved.

Heip | | Run64bit DxDiag |

[ Mext Page I l Save Al Information... | I Exit
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Ribbon user interface of MEANS V12

The new ribbon interface of MEANS V12 consists of a ribbon or Ribbon that links the
menu control, toolbars, and dialogs elements. Instead of using a menu item, you now call
up the complete ribbon via a tab, for example "File".

Thus, the new MEANS V12 user interface is much more clearly arranged and faster to
operate than the old interface of MEANS V10 with the many small icon bars and dialog
boxes.

5 FEM System MEANS V12 - FEM Structure File C\projektetkugelventil\kugelventill fem
eiM
Files | View | MeshGeneration  Edit FEM-Project  FEM-Analysis  Postprocessing  Training

(®) Rendering (0) Wireframe Light | 10% @ :?.a

(O with Mesh  |with Edges ~ | Hidden-Line new

- A

Background

=]
a4 |5 Suwitch Surfaces O - :
Axis Cross

% 1. Main View o |
Surfaces  Nodes

View Preview Zoom

Surface Modus is active

e
| Sort Sufaces | Suface Load Area

Surface mm? ON/OFF

3 QFF ~
8 QN
4 ON
13 ON
7 ON
3 OFF
1 QFF
10 ON
17 QN
14 ON
22 QN
3! ON
2 ON
12 ON
5 ON
23 ON
16 ON
20 ON
8 3w on v
Hide all Sufaces Show all

Draw hidden Surfaces as Wireframe

Search Suface: |1 OK

@ Calculate Suface Area with mm?
() Sort after Element Stresses

[ Calculste Total Area. Suface Load
and Total Weight

0K

Above, the FEM model of the Ball Valve with Hidden-Line in the Surface-Modus with the
surface load and the boundary conditions are shown in different colors.

MEANS V12 has the following 7 Ribbon Tabs:

File

Views

Mesh Generation
Edit FEM Project
FEM-Analysis
Postprocessing
Training
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Files
@i -
Files | View Mesh Generation Edit FEM-Project FEM-Analysis Postprocessing Training
-~ FEM-Merge Import: STL - | - - - - () German
" L | 1. Chprojektetkugelventilikugelventil1.fem i
\ / MPC-Contact | Export: DXF - J (@) English
New & Open Save T Unit CAD Path Last opened FEM-Projects x| Language s
View
Qi -
Files View Mesh Generation Edit FEM-Project FEM-Analysis Postprocessing Training
. -
Renderi Wiref Light | 10% - 3 G Background
® Rendering () Wirclame : g D % [ 1. Main View - .- 5. Switch Surfaces C = :

() with Mesh  with Edges ~ | Hidden-Line new

View  Preview Zoom

Surfaces  Modes
Surface Modus is active
Mesh Generation
@7 -
Files View | Mesh Generation Edit FEM-Project FEM-Analysis Postprocessing Training
3D Mesh Generators T Check Node Numbering
. QUAD-Meshes, Refine, Delete... . i
Local Refinement HH Jacobi-Determinante
3D Mesh Generatich T 20 Mesh Generation Manipulate Meshes i Check Meshes S
Edit FEM-Project
@7 M -
Files Miew Mesh Generation | Edit FEM-Project FEM-Analysis Postprocessing Training
F 3. Surface Load - 1. Boundary-Condition: - T_Il_ /

Loads Show Loads Boundary-Conditions Show Boundary-Cenditions Element-Groups | Material-Datas | Editor

Surface Modus is active

FEM-Analysis
@7M -
Files Wiew Mesh Generation Edit FEM-Project FEM-Analysis
- Structure Model
1. Statics - Select FEM-Solver
: ' Model Dimensions
FEM-Analysis T SelectFEM & Structure lnfo: =
Postprocessing

@M -

Axis Cross

IF}
FEMM Mesh Bearing Generator
Vessel Generator  Screw Generator
Special Mesh Generators i

-

| Temperature
(]

6. Loads

Postprocessing

FEM-Assistent

Files View Mesh Generation Edit FEM-Project FEM-Analysis Péstprocess-ing Training
Displacement-Factor Legend 1 - DXF-Postprocessing List FEM-File TR
Show Results : - . 5 i FKM-Richtlinie for wel ~
Pick, Search Values Diagram 1 - Value-Animation - List STA-File
Postprocessing = Factor/Values T Legend/Diagram Animations % List Files 5 Fatique-Analysis 3
Training
Q7 -
Files View Mesh Generation Edit FEM-Project FEM-Analysis Postprocessing Training
1. Ribbon-Interf 1. Ball Val = [ i
. Ribbon-Interface - . Ball Valve = ; .
T e tke
-  =ma : El

Tutorials I FEM-Projects v Video 100% Press o

Form Optimization

MPC-Striicture =
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Mesh Generation

Based on the simple FEM example Ball Valve, the Ribbon Interface is now described.

@7 M -
Files View Mesh Generation Edit FEM-Project FEM-Analysis Postprocessing Training
"o | FEM-M Import: (STL ~ s Germ
| S & MRl 1. CA\Program Files\FEM-System MEANS V11\FEM-Projektel| ~ O err‘f‘an
h ! / MPC-Contact | Export: DXF - || SHELL | (®) English
New = Open = Save Unit CAD Extern Pathes o Last opened FEM-Projects fa | Language =

Select the ,Mesh Generation® tab and ,New" to create a new FEM project.

g MNEW PROJECT £ (| X

(® 30 Mesh Generator NETGEN (STEP, IGES, 5TL)
{3 30 Mesh Generator GMSH (STEP)

() 2D/30 Beam Model with Line-Maodus

() 3D 5hel Mode! with a Container Mesh Genenerator
() 2D Plane Model with a Bearing Mesh Generatar

) 2D axialsym. Model with a Screw Mesh Generator

NEW PROJECT

Select menu "3D Mesh Generator NETGEN (STEP, IGES, STL)“ to appear
a dialog box, with following CAD formats:

STL consists of a triangular outer shell for 3D mesh generation

STEP consists of solid elements and is the most suitable 3D format

IGES like STEP format but not so common anymore

as well as other CAD formats:

DXF is now in the Line mode for reading circles, lines or polygons

3DS can converted with the external tool MEANS-SHELL or with
the Visual Basic CAD Viewer 3DVBVIEW.

Select the STL file "ball valve.stl" with "Browser" and click on the button "Start Mesh
generator No. 2 with CAD File" to display it in the mesh generator.
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ol Mesh Generaticn

- O *
Directory: |C:'-.F‘ngram FilesFEM-System_MEANS_V114WCADNSTLY | Browser
() STEP () IGES @) STL/AST [ ASCI) Diefault

100 tons heave metal press. STL

eccentric bolt st/

leaf spring stl

machine casing stl

sheet metal STL

STL Optimization and Repair

[] Optimize STL File before starting Mesh Generation
[] Optimization with all tests

Mesh Generator No. 2 with OpenGL-Interface

Start Mesh Generator No.2 with CAD File ..with emar messages Help

Mesh Generator No. 3 with automatic repair function

Start Mesh Generator No. 3 Mesh Density: Help

Cancel

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

74 NETGEN - file.stl

= O X
File Geometry Mesh View Refinement Special Help

Cuit | Generate Mesh | Stop ‘

Geometry — | Zoom All | Center‘

Pointst 0 Elementst 0 Surf Elements: 0
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Select the menu "Mesh" and "Meshing Options" and generate with the mesh density
"Very fine" and the main menu "Generate Mesh" a FEM Model with tetrahedral elements.

4 Meshing Options — O ey

Optimizer | Inzider I Debug |

Mesh granularity :  moderate —
First Step : VEery coarse —
coarse
Last Step : PO IAtE —
: fi

Print Meszages : e ) !

very fine

¥ Parallel me user defined

[T Second order elements
[T Quad dominated
[T Invert volume elements
[T Invert surface elements

[T Automatic Z-refinement
Element order: i'l_il

The generated FEM Mesh now consists of 18106 nodes and 83911 tetrahedral elements.

7é NETGEM - file.stl = O *

File Geometry Mesh View Refinement Special Help
Zoom All | Center

Ciuit | Generate Mesh | Stop | IMesh -

Hetgen 4.9.11

Points: 18106 Elements: 83911 Surf Elements: 15150
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Coarsing

With the option mesh size "STL / IGES / STEP - close edges" and the following setting,
"coarse" tetrahedral meshes can be generated, for example, to be able to reduce the
number of elements for MEANS-LITE or is often use for complex or thin Structures is
the only setting to obtain a useable FEM Mesh.

i I Elements per curvature radius
_D.‘E_ Elements per edge
11 :
0.2 ¥ STL - chart distance
11
le W STL - line length
8.0 ;
¥ STL/IGES/STEP - close edges
0.2 r
i [ STL - surface curvature
= DE| [7 STL - edge angle
0.2
] ™ STL - surface mesh curv

With the above setting, the generated FEM Mesh now only consists of 6 610 nodes and
29 249 elements.
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After Generation, the FEM Mesh named "test.fem" must be exported to MEANS V12.
Select the "File" and "Export Mesh" menu and save the mesh "test.fem" into the default
Debug / Mesh directory.

74 NETGEN - Dy/Program Files/FEM-Systam_ME
| File | Geometry Mesh View Refinement

Load Geometry... <l><g>
Save Geometry...
Recent Files »

Load Mesh... <|><m>
Recent Meshes »
Save Mesh... <5><m>

Merge Mesh... export here with the
Import Mesh... name "test.fem" into the

——— debug! mesh directory

Export Filetype » than MEANS V11 will
be started automatically

After exporting "test.fem", MEANS V12 will be started automatically and will first create
the surface model so that surfaces, edges and nodes for loads, boundary conditions or
element groups can be selected.

il Create Surface Model — O b4
() very course (®) moderate () veryfine () very much
Surface Accuracy:  |0.51 Help
{® complete V11 () complete V8 ) model region

Cancel Generate Suface Model
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Show and hide surfaces

For the pressure load on the inner tube, first the outer surfaces 3, 4 and 8 must be hidden.
Select the "View" tab and the drop-down menu "5. Switch Surfaces ON/OFF* to hide
these surfaces by clicking on the "ON / OFF" column.

C

e S ML

FEM System MEAMNS W11 - FEM Structure File C:\projekte\Ball_Valve\ballvalve:

A, | © XVZ-Rotation

5. Switch Surfaces Cli=y| e o (R R
: S | O xz¥-Rotation
Surface-Modus o

2. |Node-Modus

T

-

B 235uf.. — O ¥ . | Line-Modus

. | Create Surface Model
. Switch Surfaces ON/OFF

9 67344 ON
12 356.74 ON
23 356.70 ON

3 338.36 QFF

4 33548 QOFF

¥ 23310 ON

22 45.080 ON
21 48974 ON |
18 31.805 ON il

[ Draw hidden Surfaces as Wireframe
Search Surface:
@® Calculate Surface Area with mm?

() Sort after Element Stresses

[ Calculate Total Area, Suface Load
and Total Weight

LT
Total Weight (N}= 0 |
Suface Load (MPa)= [0 |
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Create Load Case 1

Select the ,Edit FEM Project tab and the drop-down menu "3. Surface load " to enter load
case 1 with a pressure load of 5 bar loaded on the inner tube with Surface 2.

I i?' t""l d FEM System MEAR
Files View Mesh Generation Edit FEM-Project FEM-Analysis Postprocessing Trai
F " 3. Surface Load Z| D—+ 1. Boundary-Condition: - D
Loads Point Load Boundary-Conditicns Show Boundary-Conditions | Flement-Groups
Line Load Surface Modus is active - Surface= 8

Surface Load
Centrifugal Load
Gravitation Load

Temperature Load

b AL L - T e

Edit Load Case

Editor

o

You can enter 6 different load types:

Load type 1: node loads for all element types
Value input e.g. 10 000 N or 10 kN

Load type 2: Line loads for all element types
Value inpute.g. 1000N/mmor1N/m

Load type 3: Surface or pressure load for plates, shells and volume elements
Value inputin N/ mm?or N/ m? (1 bar -> 0.1 N/ mm?)

Load type 4: Temperature load for all element types
Value input node temperature in degrees Celsius and
Heat transfer coefficients in material data

Load type 5: Centrifugal load for all element types
Value input in 1/s or 1/min and density in material data

Load type 6: Gravity load for all element types
Value input e.g. 9.81 m / s? and density in material data

In the next dialog box, enter Load case 1 with the value 0.5 N/ mm? (= 5 bar) and with the
degree of freedom "Vertical to Surface" and with the Selection "Select Surfaces" and click
on the button "Create Surface Loads".
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85 Create Surface Loads =

Actual Load Case

Mumber of Loads

Walue of Load

| A | ffor example: MPA)

Degrees of () in ¥ Direction {7 in Z Direction
freedom:
() in ¥ Direction {® ‘ertical to Suface
|Colour of Axis: BLACK: X-Axis; BLUE: Y-Axis; RED: Z-Axis

Selection:

(®) Select Sufaces

() Select Nodes

() Define a coordinate range

AUULSD nonmal

Delete Loads

() Dragging a model region

() Select all showing sufaces

Create Surface Loads

With a double-click on Surface 2 and choose menu "CREATE" in the Selectbox, the

Surface Load is created.

T OM FEM Systern MEANS V11 - FEM Structure File C:\projekte\Ball_valve\ballvalve.fem
Files  View  MeshGeneration | EditFEM-Project | FEM-Analysis  Postprocessing  Training
F. N5, sufselon 1. Boundany-Conditian: - E. [ / = Fal!
— ’ 6. Loads B
Loads [ Show Loads Boundary-Conditions 4] Shew Boundary-Conditions | Element-Groups | Material-Datas | Editor ASepeaitime

o

Surface 2 DELETE
CLEAR
EDIT

Modes Sufaces
Elements Edges

‘ CANCEL CREATE

Surface Medus is active - Surface= 1

agl
Suface  Nodes Lines

Number of Sufaces = 23

Suface 1 -
- Surface 2
- Surface 3
r Surface 4
- Surface 5
r Suface 6
Suface 7
Surface 8
Surface §
Suface 10
Suface 11
Suface 12
- Surface 13
b Surface 14
- Surface 15
r Surface 16
r Surface 17
Surface 18

| i Gfara 18

Create a Surface Model

Sort and Hide Sufaces

Hide some Surfaces

Show only Surfaces

Stop Surface Modus

Show all Surfaces

Quit Surface Modus
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Create Load Case 2

For the point load, a selectable Range of Nodes must first be created. To do this, switch
in the "View" tab from the drop-down-menu ,1. Surface-Modus* to the ,2. Node-Modus".

FEM System MEAMNS V11 - FEM Structure File Chprojekte’\Ball_Valve\ballvalve.fern

FEM-Analysis Postprocessing Training

4 XY7-Rotation g
| 1. Main View - @ 2. Mode-Modus ﬂ 4 i - I:::I : ; ( ]
| —— AL B | () XZY-Rotation ‘j

e
~

s
| 1. Surface-Modus
Mode Modus is active I g . s
| 2. |Mode-Modus
| = .
3. |Line-Modus
| 4. |Create Surface Mode

| 5. Switch Surfaces OMNSOFF

In the right menu field of Node-Modus, enter Surface = 19 and select "Edge Node
Surface” to display the edge nodes of Surface 19 with the Node-Size = 0.142

i @M - FEM Systern MEANS V11 - FEM Structure File C:\projekte\Ball_Valve\ballvalve fem
Files View Mesh Generation Edit FEM-Project FEM-Analysis Postprocessing Training
@ (®) without Mesh () Wireframe Lighting — - 'ﬁ’ @® XVZ-Rotation | = >
1. Main View d 2. Node-Modus oo || R = ] : 3 €
Hidden-Line O with Mesh Edges Hidden-Line new WP | (O ZY-Rotation ;-

Actuel Surface 19
o
Suface Nodes  Lines

Number of Nodes = 18106

from: |1
urtil 18106

Show Nodes
T -"_-._-._-._-,_.._'. -_. '. -_ 5 _-_.-_:‘_', Create a Range of Modes
/ ; {
i G ,_‘i S ‘.:"I Delete Rangs of Nodes
7 N e Sufsce= [ |

Surface Nodes

Edge Nodes Surface

| o . Coordinate-Factor
| >

Node: [T | [‘EDim

z 105373
[1 Mode numbering

[] Element numbering

[] Element groups

Node-Size
Value= |_T_i2ﬁ5 1
Size=  [nomal ~|

Quit Node Modus

Select the "Edit FEM Project" tab and the "1. Point Load" drop-down menu to create Load
Case 2 with a point load in Z-direction.

In the next dialog box, enter Load Case 2 with the value -1500 N and with the degree of
freedom "in Z direction" and with the Selection "Select all showing nodes" and select
"Create Point Load" to create a point load with 33 nodes.
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] Q lu] v FEM System MEANS V11 - FEM Structure File C\projektel\Ball_Valve\ballvalve. fem
Files View Mesh Generation Edit FEM-Project FEM-Analysis Postprocessing Training

@ (@ without Mesh () Wireframe Lighting - - /ﬁ} @ XYZ-Rotation | ¢-
1. Main View - 2. Node-Modus o[
Hidden-Line O with Mesh Edges Hidden-Line new {E, 7 | O XZY¥-Rotation

Surface Modus is active - Surface= 23

8 Crezte Point Loads = ] X
Actual Load Case
Number of Loads Mew / /
Value of Lead ffor example: N) X I & !
/ e i
o .’! If.l
./ i /
| 8 /

Degrees of () in X Direction (® in Z Direction &

freedom: / ;

(O in ¥ Direction 1

{Colourof Axis: BLACK: X-Axis; BLUE: Y-Axis; RED: Z-Axis) PR

Selection L e

(O Select Surfaces () Dragging a model region i

(O Select Modes ® Select all showing nodes ’/*"'

() Define a coordinate range (O Select all showing surfaces

Show the Loads: 00036 | Innmwal ~
\ r
"\ Cancel Editor Create Point Loads \
Delete Loads \
\ I
= N
i ¥

Set load cases

With the dropdown menu "7. Select load case ", load case 1 and load case 2 can be set.

Also, the loads can be edited with menu ,8.Editor” to delete the loads, copy them or
change them with a load case factor.

@ T QM - FEM System MEANS
Files View Mesh Generation Edit FEM-Project FEM-Analysis Postprocessing Trair
7. EditLoad L.aSE :l 1. Boundary-Condition:
Loads | 1. |Pointload Boundary-Conditions Show Boundary-Conditions | Element-Groups
2. |Line Load Surface Modus is active - Surface= 9
3. |Surface Load i —
4, | Centrifugal Load T
3. | Gravitation Load
6. | Temperature Load
7. Edit Load Case 5! Edit Load Case = [} *
8. |Editer
Actual Load Case: B v < >
CANCEL oK

o - A
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Create Boundary Conditions

To clamp the model, select the "Edit FEM Project" tab and click on "boundary conditions".

I i} lu] - FEM System MEAMNS V11 - FEM Structure File Ch\projekte\Ball_Valve\ballvalve.:
Files View Mesh Generation Edit FEM-Project FEM-Analysis Postprocessing Training

F ; 3. Surface Load - H 1. Boundary Corc’.’t'o"s.-" ._'i / T

Loads Show Loads Boundary-Conditions Show Boundary-Cenditicns Element-Groups | Material-Datas | Editor

Surface Modus is active - Surface= 9

o5 Create Boundary Conditions = O x
Mumber of Boundary Conditions !3
Walue of Boundary | 1E-10 |

Constraints displacement in

[ in X Direction [ in Z Direction

[ in ¥ Direction Clamped fixed
|Codour of Awms: BLACK: X-Axis; BLUE: Y-&xis; RED: Z-Ams
Selection:
(® Select Sufaces {7) Dragging a madel region
(0 Select Nodes
() Define a coordinate range (O Select all showing sufaces
Show the Boundary Conditions: | .0002 Inolmal ~
Cancel Editor Create BCs

Delete BCs

The boundary conditions are defined by the node and the degree of freedom. An
additional value specification indicates how large the displacement or the rotation of this
boundary condition is. This value is almost always zero or very small, since in practice
solid bearings or clamps predominate. An exception are the spring constants and the
elastic bedding.

Degrees of freedom

FHG =1 Constrain the displacement in X direction
FHG =2 Constrain the displacement in Y direction
FHG =3 Constrain the displacement in Z direction

Additional degrees of freedom for BEAM2 and Shell elements:

FHG =4 Constrain the rotation about X axis
FHG =5 Constrain the rotation about Y axis
FHG =6 Constrain the rotation about Z axis
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Select in the next dialog box "Clamped fixed" and the Selection "Select Surfaces" and
click on the button "Create RBs" and double click on the surfaces 16 and 13 and confirm

in the Selectbox the input with "Create".

i JOBN FEM System MEANS V11 - FEM Structure File Ct\projekte\Ball_Valve\ballvalvefem = X
Files  View  MeshGeneration | EditFEM-Project | FEM-Analysis  Postprocessing  Training
F 3. Surface Load = [>—+ 1. Boun [ / . ril!
— 4 6. Loads - it
Loads [ Show Loads Boundary-Conditions | B Show ditions | Element-Groups | Material-Datas | Editor Temperature
Surface Modus is active - Surface= 9 &
o el
Suface 13 DELETE
Suface 16
CLEAR
EDIT ~

Modes Sufaces
Elemerts Edges

CANCEL CREATE

S
Suface 15
- Surface 16

Create a Suface Model
Sort and Hide Sufaces
Hide some Surfaces
Show only Surfaces

Stop Surface Modus

| 4 Show all Sufaces

Quit Surface Modus

vy

Select the "View" tab and the menu “';’ to select the color for model, intersection,
edges, background, loads or boundary conditions by clicking on the color frame.

The following dialogue box for the settings appears in the DirectX9 interface:

Randbedingungen "klein" Randbedingungen "gross"

1R

nlig;

g-l:-l.'

A
A
-
ol
=
=
[

1
ireg

-'.1' i i

N
¥ B N
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85! Show Loads, Boundary Conditions and Mo.. — O

Colour Gradient Background

Colours for background I

Colours for model

Show Boundary Conditions | 0002 | |ru:-rrna| b |
Show Loads | .0005 | |nomal v
Show Nodes [ 07105027 | |nomnal ~|

Show Boundary Conditions

Show Loads [] Loads values
Init of Farce:
[] Node numbering [ ] Element numbering

[] Element groups

CANCEL |
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Create Material Datas

[ —i

Select the "Edit FEM Project" tab and the icon "aterial-Datzs {5 enter the material data
such as Young's modulus and Poisson Ratio where steel is always preset.

ol Edit Material Datas 2 O *
MName Material Datas
» | 210000
Paisson Ratio 3
Density 7.8E06
Heat Coefficient ]
*
Element Group: | 1 Element TET4 < 3
(@ Isctrop () Anisatrop
| Material Data Base | oK
Materaldaten kopieren

To call up an extensible material database, use the "Material Database" menu.

o5l Material Data Base
Entries
Material:
‘Young Modulus { MPa ):

Poisson Ratio:

Command Buttons

Density (kg fmm3 ):
Heat Coeffident:

Heat Conductivity { W / mm K ):

(e
Ed Eﬁ D;T:{e * = I&ﬁ:ﬂ Cancel SI-Einheiten: ® Millimeter (O Meter
Material - Young Modulus . Poisson Ratio . Density - Heat Coeffident - Heat Conduct. -
Glass technic 75000 0.17 0.0000022 0.000005% 0.00%
Gold 192900 042 0.0000192% 0.0000143 0.312
Gray Iron 108000 0.22 0.0000072 0.0000118 0.05
Ice 600 0.33 0.000000917 0.000000502 0.0022
Iron 211000 0.28 0.0000078 0.000012 0.074
Lead 160000 0.44 0.00001134 0.000029 0.34
Magnesium 44000 0.28 0.000001740 0.000026 0.171
Marble 72000 0.3 0.0000026 0.000011 0.028
Nickel Silver 110000 0.37 0.0000083 0.000018 0.025
Platinic 170000 0.39 0.000021400 0.000009 0.07
Plexiglass 3200 0.35 0.0000012 0.000077 0.00017
Polyamid (Nylon) 3300 0.41 0.0000033 0.00009 0.25
Palycarbonat 2350 0.37 0.0000012 0.00007 0.2
Polyester 4000 0.4 0.0000014 0.00008 0.3
Polyethylen 1200 0.46 0.00000094 0.0002 0.45
Polymethylmethacrylat {PMM 3300 0.38 0.00000119 0.00008 0.18
Palyoxymethylen (POM) 3100 0.35 0.0000014 0.00011 0.31
Dot 2700 n2g nannnning n nnnnea nnnnis
MEAMS V10 06.01.2018 {c) 2014 by HTA-Software
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FEM Analysis

Following is a FEM Analysis, select the FEM Analysis tab. Here, the various FEM solvers
for Statics, Dynamics, Temperature, Buckling, Nonlinear and Fatigue Analysis are called.

v @MW )-
Files Wiew Mesh Generaticn Edit FEM-Praject FEM-Anz

!!I St t 5B E SC|1‘IE SI— ucture MDI:
. atics et
= (L {ESIJH:S MDdEl DirTIEﬂ

— Statics

Dynamics Select FEM ! Structure Ir

Temperature

Buckling

LA e W P =

o

Contact-Analysis

hMateral Monlinear

=]

8. | Formoptimization
g

Fatigue (AD-Merkblatt 5D2)

10.| Casting-Analysis-Tool

Select "1. Statics" for either the MEANS-Solver from HTA-Software or
! Finite Element Analysis ax O Y

C:hprojekte’Ball_Valve'ballvalve fem

Select Solver
() MEANS-Solver (®) CQuick-Solver

Step 1: Starting FEM Analysis

Step 2: Starting Postprocessing

Step 3: Refinement of the Element Stresses

Select FEM Solvers Define Hﬁsuhs

Cancel

or the quick "Quick-Solver" to calculate the deformations and stresses.
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o5 Cuick-Solver - O 4
Nomnal Precision (@ show and solve with C304 (4-node linear tetrahedral elements) Ir’f\\
4 B S
|
' () show C3D4 and solve intem with a refining mesh of 8x C3D4 ,.-"r | \
— o
() convert €304 -> C2010 and show and sclve with C3010 W
N o
-
Path for INP-Solver: |C:*Program FiIes'-.FE[v1—5}-s-'ten1_f--1E.i'-.I'JS_"v"11'-.Del:uug'-J|1|:|soI'v'er'-jnpsul'-f'erﬁib'rt.EE Browser
Path for INP Files: i_;:Z"-DI'DjEktE ‘lugelventil* Kugelventil INP 1

Select Solver
(@) InCore-Solver (") Out-of-Core-Salver

Start FEM-Solver with INP-Interface

Settings Help + Infos Cancel

FEM-Project: C:\projekte’Ball_Valve'ballvalve

Please wait: FEM-Analysis of 83311 Elements and 18106 Nodes. ..

Start Posprocessing MEANS V11

Runtime: 0:0:0:11:486

STEP 1

tatic analysis was selected

Decascading the MPC's

Determining the structure of the matrix:

number of equations

3523

number of nonzerc lower triangular matrix elements
1825882

Using up to 1 cpu(s) for the stress calculation.

Factoring the system of equations using the symmetric spooles solver
Using up to 1 cpu(s) for spooles.

After the FEM analysis a short tone signal is heard, now the menu "Start Postprocessing
MEANS V12" is active again and you can start the postprocessor for the result evaluation.
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Postprocessing

The postprocessor for the result evaluation is started automatically, select the tab
"Postprocessing".

VT @M FEM System MEANS V11 - FEM Structure File Cprojekte\E

Files Wiew Mesh Generation Edit FEM-Project FEM-Analysis Postprocessing Training

/ | Displacement-Factor List Result Values Intern List FEM-File Install DirectX11
[ {] Show Results S : X
1 Pick, Search Values Legende: |Legende 1 - Extern List STA-File Start FAST-Postprocessor
Postprocessing [} Settings [} Legende/Tabelle | Animations & List Files 2 MNew Beta-Version DX11

85 Postprocessing

Results
Load C. 1 -
(@ Contour of Displacemerts ae e -
() Modal Stress Cortour (C) Reaction Forces
(") Element Stress Contour () Contour of Forces
Accuracy
Edit Azcuracy: Displacement Factor
]
-
' Edit Calours for Legend -
1 3 4 Pick, Search, Save Values

Select Result Component

Displacement in x, y and z direction ~

Cancel Start Postprocessing

The following Result Evaluations are available:

Contour of Displacments
Nodal Stress Contour
Element Stress Contour
Reaction Forces
Contour of Forces
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Load Case 1: Displacments in X-, Y- and Z-Direction

8] FEM-System MEANS V11 fur Directi11
eawM
Datei  Ansicht  Newgenerieung  FEM-Projektbearbeiten  FEM-Analyse | Ergebnissuswertung | Training
f Tabellenform intern FEM-Strukturdatei
[} M [ Ergebnisse darstellen -
| Knotenwertepicken || Legende: [Legende 1~ Extem STA-Ergebnisdatei

Legende/Tabelle 1| Animationenrs ~ Datelenlisten I

Verformungen
in X-, Y-, Z-Richtung

1.248E-05 il
foiE

9.981E-06
7.486E-06
4.991E-06
2495606

Bearbeiten  [1] [+

Load Case 1: v.Mises-Stress

851 FEM-System MEANS VT fir Direct11
[0

Dotei  Ansicht  Netgenerienung  FEM-Projektbearbeiten  FEM-Analyse | Ergebniscuswertung | Training

i Verformungsfakior Ergebnisse in Tabellenform Intern FEM-Strukturdatei

v Pl [] Ergebnisse darstellen i
4 Knetenwerte picken Legende: |Legende 1 - Extern STA-Ergebnisdatei
Legende/Tabelle 1 Animationens  Datelen fisten 15

Vergleichsspannung
vMises

Bearbeiten 7] [+

2

The Displacements are shown with a Displacement Factor of -3178872
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