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Part 27: CAD Assembly with Node Imprint calculate

Part 1: Steel-Rubber Buffer

The CAD Assembly of a Steel-Bracket with an E-Modulus = 210 000 MPa and a
Rubber-Buffer with an E-Modulus = 15 MPa cannot be meshed in one step because
of the different materials.

With MEANS V12, such structures can be meshed with different materials by first
separately meshing all components with uniform materials and reuniting them with a
node imprint of the contacting mesh.

In this way, even complex welded constructions or thin container structures can be
meshed up to a certain degree of difficulty.

Unfortunately, numerically unstable tetrahedra with a negative Jacobi determinant
can also arise when generating the node imprint, but these can be corrected,
displayed or deleted in MEANS V12.

Steel ’
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Rubber Buffer generated separatly with GMSH:
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Steel Bracket with the Node Imprint of the Rubber Buffer:
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Generate Node Imprint

Either the Node Imprint of the rubber buffer can be inserted into the mesh of the
steel bracket or the Node Imprint of the steel bracket can be inserted into the mesh
of the rubber buffer. A FEM file with all node coordinates or a faster Add List with a
range of nodes can be used to generate the Node Imprint.

Create the Node Imprint of the rubber buffer

First load the FEM mesh of the steel bracket and select the “Mesh generation” and
“‘Local Refinement” tabs as well as menu “Step 1: Create a new Point-List and
Surface-List of the actual FEM-Mesh“ to save the nodes of the actual mesh. Then
select menu "Load a Point-List from a FEM-File“ to load the coordinates of the
rubber buffer. Then select the menu "Generate with the additional Point-List“ to add
the Add-List to the steel bracket mesh. The refined FEM mesh shown above is
obtained.

Mesh Parameters  Refining | Jacobi-Test  Infos

Step 1: Create a new Paint-List and Suface-List of the actual FEM-Mesh

Create and refine a Add-List
] center-Points of TET-Edges

Center-Points of TET-Surfaces

Step 4: Generate with Add-List Select Add-List:  |Actual Add-List w (] Center-Point of TET-Volume

Step 2: Create a Range of Nodes Step 3: Create Add-List

Create an existing Add-List or load a Add-ist from a FEM-File

Create an additional Point-List Load & Point-List from a FEM File | Load a Point-List from a Node-File

Generate with the additional Pairt-List from Node: [ 51298 until Node: B7135

Repair and Refine Tools
Load a FEM mesh from ELE-File Refine all Elements to & TET Mesh Refine TET Mesh with V11

Cancel QK

Download the Video-MP4, FEM-, INP- and FRD-File for the Steel-Rubber-Buffer



http://www.fem-infos.com/download/steel-rubber-buffer.rar
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Postprocessing

"

With Register ,Postprocessing“ and the Icon the results of displacements

and stresses can be evaluated.

Max. Displacements in X Direction = 0.912 mm

Verformungen
in X-Richtung

- 05126

-0.000:

Bearbeiten

Max. v.Mises-Stresses = 6.51 MPa

LASTFALL= 1 B

Vergleichsspannung
v.Mises

.|

51429
42857
34286
25715
17144
0.8572

- 0.0001

Bearbeten  [] [+
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Part 2: Steel Angle with Plastic Block

A CAD assembly consisting of a Steel Angle with an E-Modulus =210 000 MPa that
was embedded in a Plastic Block with an E-Modulus = 1200 MPa cannot be
meshed in one step because of the different materials.

Steel Angle 30 mm x 3 mm x 20 mmm

Plastic Block 50 mm x 40 mm x 30 mm

The Steel Angle and Plastic Block must first be meshed separately with GMSH:
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FEM-Mesh Plastic Block from above and below:
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Create a Range of Nodes of the Steel Angle

Load the FEM mesh of the Steel Angle and create a Range of Nodes of all surfaces
that contact the Plastic Block with the Register "View" and "Node-Modus" as well as
the menu "Surface Nodes" except the upper and lower ones.

'®# - O X

; Suface Nodes Lines

Number of Nodes = 7255

el - |

2 | Edges “~
Suface 10 | [ DELETE |
| Suface 8 3 from:
|sufece 3 1| cLEAR | |

i [0 |

o [ wel: (360 |
[ Nodes A Sufaces | Show Nodes
[ Bemerts A Edges Create a Range of Nodes

CANCEL CREATE | Create a Range of Nodes

| Suface Nodes
Edge Nodes Suface |
Delete a2 Range of Nodes
Delete Range of Nodes

Edlit 3 Range of Nodes
Coordinate-Factor

[ EDIT |

[] Node numbering
[] Blement numbering
[] Blement groups

[] Show Load Values EI

Edit Node-Size:

Then you create an Add List with the Register "3D Mesh Generators" and "Local
Refinement" as well as menu "Save Add-List" or "Create an additional Point-List".

7 Files View | Mesh Generation | Edit FEM-Project FEM-Analysis Postprocessing Training
3D Mesh Generators Check Node Mumbering FEMM Mesh
QUAD-Meshes, Refine, Delete...
Local Refinement Jacobi-Determinante Vessel Generat
3D Mesh Generation 2D Mesh Generation 7= Manipulate Meshes ] Check Meshes ] Special
5 O *

2 3D-Mesh-Generation

Mesh Parameters Refining  Jacobi-Test Infos
Step 1: Create a new Point-List and Surface-List of the actual FEM-Mesh
Create and refine a Add-List

[] Center-Points of TET-Edges
Center-Poirts of TET-Surfaces

Step 3 Create Add-List

ctual Add-List
Actual Add-List
Load Add-List

Step 2: Create & Range of Nodes

Step 4: Generate with Add-List Select Add-List: [ Center-Paint of TET-Volume

Save Add-List

Merge Add-List
Split Add-List |

Load a Point-List from @ FEM File

L ]

Create an existing Add-List orload a Addist from a FEM-File

Load & Poirt-List from a Mode-File

L 1]

Create an additional Poirt-List

Generate with the addttional Point-List from Node: urtil Mode

Repair and Refine Tools

Load a FEM mesh from ELE-File Refine TET Mesh with V11

| Refine all Hements to &< TET Mesh
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Load the FEM mesh of the Plastic Block. Select in the same dialog box menu

"Step 1: Create a new Point-List and Surface-List of the actual FEM-Mesh* and
then select the menu "Load a Point-List from a Node-File® to load the Add-List of the
Steel Angle and check it on the model.

Then select the menu "Generate with the additional Point-List" to create a Node
Imprint of the Steel Angle in the Plastic Block.

Mesh Parameters  Refining  Jacobi-Test  Infos

Step 1: Create a new Point-List and Surface-List oftHe actual FEM-Mesh

Create and refine a Add-List
[ Center-Pairts of TET-Edges
Center-Points of TET-5urfaces

Step 4: Generate with Add-List Select Add-List: | Actual Add-List g [ Certer-Poirt of TET-Volume

Step 2: Create a Range of Nodes Step 3: Create Add-List

Create an existing Add-List orload a Add{ist from a FEM-File

Create an additional Point-List Load a Point-List from a FEM File | Load a Point-List from a Node-File
Generate with the additional Point-List from Node: 18113 until Mode:
Repair and Refine Tools
Load a FEM mesh from ELE-File Refine all Bements to 8« TET Mesh | Refine TET Mesh with V11
Cancél . . OK
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Then the following FEM mesh is obtained with the Node Imprint of the Steel Angle:
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This is followed by an FEM Merge of the Steel Angle with Register “File” and menu
“‘FEM-Merge” as well as a Node Check with Register “Mesh Generation” and menu
“Check Node Numbering” to delete the 2202 node overlay.

W  Files View Mesh Generation Edit FEM-Project FEM-Analysis Postprocessing Training

F 3D Mesh Generators

" Check Node Numbering
QUAD-Meshes, Refine, Delete...

Local Refinement Jacobi-Determinante
3D Mesh Generation I 2D Mesh Generation 3 Manipulate Meshes Check Meshes

ON EG=1

= on - EG-2

Fir neve Farbe auf Farbrahmen kiicken
als Drahtgitter sichtbar
Refresh Hidden-Line
o5l Bitte warten..,

e
Gruppen 1- 7 w

Neus Elementgruppen ezeugen Ohne Uberprifung:

Strukturmodell hat 27195 Knotenpunkte und 130208 Bemente sowie 2 Elementgruppen

Mit Uberprifung:
Strukturmodell hat 245993 Knotenpunkte und 130208 Blemente sowie 2 Bementgruppe

Fangradius: 0.000007 ]

[[] Einzelne Knotenpurkte ohne eine Blement-Verbindung léschen
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Create a Point Load and Boundary Conditions

The Steel Angle is loaded with -500 N in Y Direction. Select the Register
“Edit FEM-Project” and menu “Point Load” and load the upper surface with -1 N.
Then enter a load value of -3.56 N with “Editor” which is calculated from 500/149.

w Files View Mesh Generation Edit FEM-Project FEM-Analysis Postprocessing Training

F 1. Point Load . I>—+ T Eonndatondion = || E. L /
» omn Oa '] O ar} onamon: ) GI Loads

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

Info Line

Belastungen — m|

| Nr. Knoten FHG Wert ~ B Lastail B o w
> I : 2%

2 s 2 356

: s 5 3 Aktueller Lastfall: < >

‘ C : 35 P

5 117 4 356

6 118 2 356 () muttiplizieren () dividieren

7 113 2 356 () addieren (®) ersetzen

8 248 2 356

9 249 4 356 TSy 5

10 250 2 356

11 293 2 356 : 1

12 254 |2 356 o [P0
Actueller Lastfall: < > Anzahl Lastfale: T
Anzahl Lasten/pro Lastfall lastyp: |1 Knotenlast

Meuver Lastfall erzeugen Lastfalle (bedagem
Lastfall loschen | Lastfalle addieren und kopieren
Lastfall-Faktor Temperaturast einlesen
Flachenlast->Knotenlast | | Freiheitsgrade dndem

Wrrtanlzot sl inianlact

The Plastic Block is fixed clamped on the left and right side. Select "Boundary
Conditions" to create the BCs.
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Enter the Material Datas

Select Register "Edit FEM project” and menu "Material-Datas" and enter the
following material datas:

Element Group 1 - Steel Angle: E-Modulus = 210,000 MPa, Poisson's Value = 0.3

Element Group 2 - Plastic Block: E-Modulus = 1,200 MPa, Poisson's Value= 0.38

85 Materialdaten — O * 85 Materialdaten - O *

Bezeichnung Matenalwerte
Poissan-Zahl
Dichte 7.8E-D6
Waemekoeffizient

Elementgruppe: | 1 Blementtyp: TET10 <l > Elementgruppe: | 2 Hementtyp: TET10 « >
(@) Isctrop O Anisotrop @ Isotrop O Anisatrop
 eewOmerbek [ ecata ]
| Materialdaten kopieren | | Materialdaten kapieren |
FEM Analysis

Before starting the FEM calculation, save the FEM model under the name
“Steelangle-Plasticblock.FEM” and select Register “FEM Analysis” and start the
Quick Solver to calculate the displacements and stresses.

Download Video-MP4, FEM, INP, FRD Files for the Steel-Angel and Plastic-Box



https://www.fem-infos.com/download/steelangle-plasticbox.rar
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Postprocessing

With Register ,Postprocessing” and the Icon m the results of displacements
and stresses can be evaluated.

Max. Displacements in Y Direction = - 0.0178 mm

LASTRALL= 1 B
Verformungen
in Y-Richtung
.|
m
-0.0051
-0.0076
o
00127
- .
- 0.0178
Bearbeiten D E|

Max. Normal Stresses SIGxx of the Steel Angle = 26.6 MPa
Min. Normal Stresses SIGxx of the Steel Angle = - 31 Mpa

L

LASTFALL= 1
Normalspannung
Sigma x

26.638
18.398
10.157

1.9160

-6.3248

B



