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Part 14: FEM-Analysis of a CAD Assembly with
MEANS V11

A CAD Assembly from Inventor is loaded with 7 bar internal pressure, how high are
the displacements and stresses with FEM System MEANS V11.

CAD-Assembly from Inventor
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Create a Model Part

Now delete all unimportant components such as screws, left flange, sockets in the
CAD system and combine the model into a large part and export it as a STEP file.
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STEP Interface

Now close the CAD System and start the FEM System MEANS V11 to generate a
FEM Mesh with the STEP-Model.

a5l FEM-Systern MEANS V11 fidr DirectX11
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Select the ,Mesh Generation® tab and ,New* to create a new FEM project.

el MEW PROJECT - O *

(® 3D Tetrahedral Meshing with STL, STEP or IGES
() 2D Trangle Meshing with DXF

() 20 QUAD Meshing with STEP or Triangles

() 2D Bxrudates in Z direction to 30 Structures

() Mesh manipulations or edit Element groups

i) Create a new Model with Beam-Line-Modus

() Mesh Generation for Container or Silos

NEW PROJECT

Select "3D Tetrahedral Meshing with STL, STEP or IGES
A dialog box appears, showing the 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

Select the STEP file from the FEM-Projects/New-Directory or 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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g5l 3D-Metzgenerator = O X
Directony: |C:"-pmjekte'~nebke'meu'~. | Browser
Default
(®) STEP (EES (O STL/ AST {ASCI ) =
Help

vereinfacht ohne schrauben part step

vereinfacht_ohne_schrauben_part_cf stp

3D-Metzgenerator MNr, 2 mit STL-/STEP-/IGES-File statten

Netzgenerator Nr. 2 mit CAD-File starten || mit Fehleranzeige/Recent File | | Hinweis

-CEHCE-'i.

The STEP File can be seen in the mesh generator and can be rotated as required.

File Geometry Mesh View Refinement Special Help

Quitl Generate Mesh | Stopl Geometry —— | Zoom Alll Centerl

Points: 0 Elements: 0 Surf Elements: 0
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Select the menu "Mesh" and "Meshing Options" and generate with the mesh density
"moderate" and the menu "Generate Mesh" a FEM Model with tetrahedral elements.
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Modell mit File/Export Mesh X .
s T File Geometry Mesh View Refinement Special Help

{Pfad+MName nicht andem) Quit | Generate Mesh | Stop Mesh

dann wird es automatisch

in MEANS V11 eingeladen.

Points: 77708 Elementst 376632 Surf Elements: 73822

After the mesh generation, the mesh must be exported to MEANS V11 with name
“test.fem”. Select "File" and "Export Mesh" and save it into the Debug/Mesh Path.

74 NETGEN - Dy/Program Files/FEM-System_ME

[File] Geometry Mesh View Refinement

Load Geometry... <l><g>
Save Geometry...

Recent Files L4

Load Mesh... <|><m>

FRecent Meshes L4

Save Mesh... <§><m>

Merge Mesh...

Import Mesh... please export the generated

—_— model with the name "test.fem"

Export Filetype » into the default Mesh-Debug-Path.
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Surface model

After mesh generation, the surface model is created with the option "very course"
with 119 faces. The surface model now makes it possible to select the surfaces for
the boundary conditions and surface loads or to view and edit the model from the
inside.
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Create Boundary Conditions

Select register "Edit FEM Project" and click on the "Boundary Condition" icon to
clamped fix the model to his flanges.

Select "Create BC’s” and click on the clamped surfaces. Finally, select "Create" in
the Selectbox to create the RBs

1 Demo FEM System MEANS V11 - FEM Structure File C:\projektc\ocbke\neuinetz8 fem
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Create the Pressure Loads

The casting is loaded with a pressure load of 7 bar or 0.7 MPa in the inside.
First, the surfaces for the pressure must be determined. Select the register “View”
and menu “Switch Surfaces ON/OFF”

m Demo FEM System MEAMNS Y11 - FEM Structure File Chprojekte\cebkeneu'netz. fem
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In the new left dialogbox select "Hide all Surfaces" to switch OFF all surfaces. Then
switch ON the surfaces 3, 10, 20, 26 and 40 and note this 5 surfaces for the next
step. Then select again "Show all surfaces".
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Create the Surface Load

Select register "Edit FEM-Project" and "Surface Load" to create the surface load in
the inside.

'& Demo FEM Systern MEAMS Y11 - FEM Structure File Chprojekte cebke’ nedinetzl.fem
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3. |Surface Load
4, | Centrifugal Load BE Loads O
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8. |Edit Load Case i
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[Colour of Axis: BLACK: X-Axis; BLUE: Y-Axis; RED: Z-Axis

Selection:
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Cancel Editor Create Surface Load
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Enter the value "0.7" and select "Create Surface Load"
Now click on the surfaces in the right window one by one on 3, 10, 20, 26 and 40.
These are displayed in the selectbox, where "Generate" generates the surface load.
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B Dermo FEM-System MEANS V11 - Strukturdatei C\projekte\ oebkelnetinetz fem
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Material Datas

Select register "Edit FEM-Project" and select the icon Msterisl-Dstas  to enter the
Material Datas such as Young's modulus and Poisson's Ratio for Steel is always
preset.

. Derno FEM System MEANS V11 - FEM Structure File Chprojektel oebke\neutnetzl.fem
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FEM-Analysis

Before the FEM Analysis, always save the model with "Files" and "Save" under a

name in the project directory.

Select FEM-Analysis and “1. Statics” and click on the solver icon
to start the FEM-Analysis with the Dr.Kihn-Solver or with the Quick-Solver.

ﬁ] FEM System MEAMS V11 - FEM Structure File Chprojektetcebke\ neuinetzd.fem

L2 O

Files Wiew Mesh Generation

!EE 1. Statics

Statics

Dynamics
Temperature
Buckling

Geometric Nonlinear

Contact-Analysis

- TP SR

Material Nonlinear

i

Formoptimization

Edit FEM-Project FEM-Analysis Postprocessing Training

Structure Model

Select FEM-Solver [ 1]
Model Dimensions -

Select FEM 3 tructure Info FEM- Assistent s

a2 Finite Element Analysis = O x

Cprojekte oebke \neu'netzf fem

Select Sol
elect Solver O MEANS-Solver (®) Cuick-Solver

Step 1: Starting FEM Analysis

Step 2: Starting Postprocessing

Select FEM Solvers Define Results

Cancel

For larger FEM structures over 100,000 elements, choose the faster Quick-Solver
with three options for precision.

In the Quick-Solver, select "convert C3D4-> C3D10 ..." to perform the FEM analysis
with the very accurate quadratic TET10 tetrahedral elements.
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ool [NP-Interface for FE-Solhvers = | *

High Precision (") show and solve with C3D4 (4node linear tetrahedral elements)
' () show C3D4 and solve intem with & refining mesh of 8§ x C304

(@) convert C304 > C3D10 and show and salve with C3010

Path far INP-Salver: |C:'-.F‘|t|gram Files'-.FErv'l-S}-stem_ME.-'i'-.I‘-JS_"-a"‘I‘l'-.Debug'-j|1|:|su:nlva"-jnpsu:nl'\-'ers—"-b'rt.E| Browser
Path for INP Files: | C:projekte’300x300_|PE-Profil'statil tet 4. INP |
Select Solver

(® In-Core-Solver () Out-of-Core-Salver

Start FEM-Solver with INP-Interface

Settings Help + Infos Cancel

FEM-Projekt: C:projekte’300x300_IPE-Profilstatik ‘tetd

A

Postprocessing MEANS V11 wieder starten

Rechenzeit: 0:0:0:8:838

plalstic data pointsl per material:

orientations: 8
amplitudes: 2

data points in all amplitudes:
print reguests: 2
transformation 8
property cards: e

STEP
Static analysis was selected

Decascading the MPC's

Determining the structure of the matrix:

After a calculation time of a few minutes or even longer with the "Out-of-Core-
Solver" a short tone signal can be heard, now the menu "Start Postprocessing
MEANS V11" is enabled again and you can start the postprocessor for the result
evaluation.
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Postprocessing

Select the tab "Postprocessing" and click on the Icon i
Postprocessor for the result evaluation automatically.

to start the

@7l -

Files View Mesh Generation Edit FEM-Project FEM-Analysis Postprocessing Training
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Postprocessing [} Factor/Values 1o Legend/Diagram I Animations = List Files = Fatigue-Analy
o=l Postprocessing == O bt
Results:
Load Case: | 1 w
() Contour of Displacement i -
{® Modal Stress Contour () Reaction Forces
(") Blement Stress Contour (O) Contour of Forces
Accuracy:
Edit Accuracy: Displacement Factor
' Edit Colours for Legend
1 2 4 Pick, Search, Save Values
Select Result Component:
~
won Mises Stress
MNomal Stress Sigma x
MNomal Stress Sigma
Car Normal Stress Sigma z
Shear Stress Tau xy
Shear Stress Tau yz

Shear Stress Tau zx
1st principal Stress 51
2nd principal Stress 52
3rd principal Stress 53

The following Result Evaluations are available:

Contour of Displacments
Nodal Stress Contour
Element Stress Contour
Reaction Forces
Contour of Forces
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Displacements in Z-Direction

Max. Displacments in Z-Direction = 0.33 mm (with a Displacement Factor = 500)
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v.Mises Stresses

Max. v.Mises-Stresses = 157 MPa
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Model-Cut

Create a Model-Cut with a new Element Group 2 and with a define range.
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