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Part 6 - Temperature-Analysis with FEM-System
MEANS V11

Chip-Assembly:

Element Group 1 Board: X =100 mm; Y =100 mm; Z=1mm; A=1W/m*K
Element Group 2 Leiter: X =100 mm;Y =100 mm; Z=0.1 mm; A =30 W/m*K
Element Group 3 Chipkleber: X = 0.5 mm;Y = 0.5 mm; Z= 0.1 mm; A =40 W/m*K

Element Group 4 Chip: X=0.5mm; Y =0.5mm; Z=0.3 mm; A =300 W/m*K
4

How big is the temperature distribution at a source of heat = 1.5W in Element Group
4 (Chip) when the board is cooled with a convection of 5.5W / m? * K and an
ambient temperature of 20 ° C. Since the model is symmetrical, it is sufficient to
meshes only a quarter.

3D-Model
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Additional module TEMPERATURE

The additional module MEANS-TEMPERATURE contains a module for stationary
(steady state) and unsteady (transient) temperature field calculation.

All finite elements used can process the following boundary conditions:

Node Temperatures [K]

Convection on all surfaces [ Watt / (m? * K)]
Point Source on Nodes [ Watt ]

Heat Source on Surfaces [ Watt / m?]
Radiation with Emissions

re
@

For a Temperature-Analysis select the ,Edit FEM-Project” tab and = =mperature

A XOBE FEM-System MEANS V11
Files View Mesh Generation Edit FEM-Project FEM-Analysis Postprocessing Training
F 3.5 D_+ e e / [
) . Surface Load - 1. Boundary-Condition: ~ !
= 2 o . = - 6. Loads - L!"
Loads Show Loads Boundary-Conditions Show Boundary-Conditions Element-Groups | Material-Datas | Editor Temperature
Infozeile ]

85! Temperature Analysis = O x

MNode Temperature Radiation

Radiation on Surfaces with

Node Temperatures (K) Emmision Load Case &

< LI -~ .
Heat Sources Setting Temperature

Pairt Source on Nodes @) siationary () transient (O Statics
Load Case 2 (WWatt)

Heat Source on Surfaces
Load Case 7 (Watt/m3

Convection

Convection on Surfaces
Load Case & (\Watt/im=K))

Cancel
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Create 2D template with Line-Modus

First, create a 2D template for hexahedral extrusion by selecting the ,View" tab and

drop-down menu "3. Line Modus" and enter the following 4 nodes with the new side
menu.

2 10BE FEM-S

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

rithout Mesh Wirefr ] Lighti £
@ @ bt Me (O teme g 1. Main View i @ 3. Line-Modus Fl CGZ'LE.ED
Hidden-Line O with Mesh Edges Hidden-Line new 3}

1. |Surface-Modus

Line Modus is active Toop
2. |Node-Meodus

3. {Line-Modus
4, |Create Surface Model
5. Switch Surfaces ON/OFF

Node 1:

Select "New" and enter node 1 with X=0,Y =0 and Z = 0 and select
"Create Nodes".

Node 2:
Select "New" and enter as above node 2 with X=0.25,Y=0andZ=0

Node 3:
Select "New" and enter, as above, Node 3 with X=0.25,Y=0.25andZ=0

Node 4:
Select "New" and enter, as above, Node 4 with X=0,Y=0.25andZ=0

QM - FEM System MEANS V11 - FEM Structure File C:\Program Files\FEM-Systern_MEANS_V1T\FEM-Projects\New!undo.1 - X
Files | View | MeshGeneration  EditFEM-Project  FEM-Anabysis  Postprocessing  Training
@ withou Lighting oo
Hidden.Line O with Mesh Edges Hidden-Line new -

@ = - <‘;.{r.:;> @ xvZ-Rotation | (5%
: 3. lineModus |~ @
& O XZ¥-Rotation “‘3

Line Modus s active

Manipuiate Nodes
Copy Range of Nodes

Unit Nodes
Knoten prifen

Mesh Generators
3D Wesh Grid

2D Mesh Generstor
ga- [1 -] [l [ ew

Load DXFFie
Refine Lines

UNDO / REDO

Linien-Modus beenden
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Select the menu "3D Mesh Grid" and enter Node 1, 2, 3, 4 as Edge 1,2, 3, 4, then
define the Number of Nodes in X direction = 15 and in Y direction = 15 and select
"Generate 3D-Mesh Grid".

o=l 3D Mesh Grid —

(® MNodes of Edge 1: 1 |

() Modes of Edge 2;

(O) Modes of Edge 3: |3 |

() Nodes of Edge 4: |¢ |

Delete Edge

Number of Nodes in X direction:
Number of Nodes in Y direction:

Generate 30-Mesh Grid

A FEM model of QUA4S-Elements und 225 Nodes will be generated.

QM - FEM System MEANS V11 - FEM Structure File C:\Program Files\FEM-Systern_MEANS_V1T\FEM-Projects\New\netz1 fem
Fles  View  MeshGeneration | EditFEM-Project | FEM-Anabsis  Postprocessing  Training
F_ 3 sufscelosd 5 1. Boundary-Condition: ~ D | T / T - :.’1
Loads [ Show Loads Boundary-Conditions (] Show Boundary-Conditions | Element-Groups | Material-Datas | Editor et
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on e
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Show Nodes
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First, switch on the Node-Modus with the "Nodes" tab and show all nodes with a
Node numbering, then with "Lines" tab expand the mesh with two new nodes:

Node 226:

Select "New" and enter node 226 with X =50, Y =0 and Z = 0 and select
"Create Nodes".

Node 227:
Select "New" and enter node 227 with X =50, Y =50 and Z = 0 as above

@ T M )- FEM System MEANS V11 c MEANS VIT\ fem

FEMProject  FEM-Analysis  Postprocessing  Training

2

L.

Select the menu "3D Mesh Grid" and enter Node 2, 226, 227, 3 as Edge 1,2, 3, 4

el 30 Mesh Grid 25 0O 3%
(® Nodes of Edge 1: 7 |
() Modes of Edge 2 226 |
{2 Nodes of Edge 3: 227 |
() Nodes of Edge 4: |3 |
Delete Edge

Mumber of Modes in X direction:
Mumber of Nodes in Y direction:

Generate 30-Mesh Grid
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then define the Number of Nodes in X direction = 45 and in Y direction = 15 and
select "Generate 3D-Mesh Grid" and generate a FEM model with 812 QUA4S
elements, 887 nodes and 2 element groups.

Select the "Edit FEM Project" and "Element Groups" tabs and give element group 2
the color "white" by clicking on the color frame.

M- FEM-System MEANS V11 - Strukturdatei C:\projekte chip-simulation\netz].fem
Datei | Ansichten | Netgenerieung  FEM-Projektbearbeiten  FEM-Analyse  Ergebnissuswertung  Training
@® ohneNetz (O Drah [ mit Beleuchtung AP, | @ xvZ-Drehung

Hidden-Line O mitNetz  [7] Kanten Hidden-Line new

™
¢
W | O xz¥-Drehung | &

£G= 2 [ |
M on - E6-1
Edon EG=2

A

[ Gewicht firjede EG >

Zoom and position the FEM model in the middle and check the nodes between
element group 1 to 2 with "Hidden Line with mesh" and without lighting.

AOBE FEM-Systern MEANS V11 - Strukturdatei C:\projekte chip-cimulation\netz fem - x
Datei | Ansichten | Netgenerieung  FEM-Projektbearbeiten  FEM-Analyse  Ergebnissuswertung  Training

O ohneNetz O Drahtgitter [] mit Beleuchtung

- ¢ﬁ¢> @ XYZ-Drehung ,“}

sicht  ~ Flachen-Modus
Hidden-Line @ mitNetz Kanten Hidden-Line neu 0 O Xe¥-Drehung | &
- "=
on EG=1 v ol
ON EG=2
- p
ATEE




Part 6 - Temperature-Analysis with FEM-System MEANS V11 122

Node 888:

Select ,New“ and enter node 888 with X=0, Y=50 and select ,Create Nodes".

Ten - FEM-System MEANS V11 - Strukturdatei C:\projekte\ chip-simulation\netz1.fem

Datei | Ansichten | MNetzgenerierung  FEM-Projektbearbeiten  FEM-Analyse  Ergebnisauswertung  Training

@ ohneNetz () Drahtgitter [ mit Beleuchtung
Hidden-Line O mitNetz Kanten  Hidden-Line neu

Y AD, | ®ZDehung | G0N
en-Modus ~ <)='&'%'> ) ¥2V-Drehung .(.x;

Select ,3D-Mesh Grid“ and enter the Nodes 4, 3, 887, 888 as the Edges 1, 2, 3, 4
and define the Number of Nodes in X direction = 15 and in Y direction = 45 and and
generate a mesh with 1428 QUA4S elements, 1501 nodes and 3 element groups.

a5 3D Mesh Grid - O b4

(® MNodes of Edge 1: 4 |

() Nodes of Edge 2: E |

(") Modes of Edge 3; |EE?‘ |

(O Nodes of Edge 4: [ass |
Delete Edge

Number of Modes in X direction: |15 |

MNumber of Nodes in Y direction:

Generate 3D-Mesh Grid

Select "Create element groups" and change element group 3 to 2 and the number of
element groups from 3 to 2.
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Extrude a Hexahedral FEM-Model

The 2D quadrilateral mesh will now be used as a template for 3D extrusion. Select
the "Mesh Generation" tab and the "QUAD Meshes, Refine, Delete" menu and the

tab in the new "Extrude" dialog box.
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T i ]
i : i ] 7{ {For Extrusion you need a 20 mesh with Z=0) = 1
i f + |1

| : g Elevation in Z direction= L]
7 ] / L]

=1
I Sl
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|
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and extrude with the following settings "Density in Z direction = 16" and with
"Elevation in Z direction = 1.5 mm" so that every 0.1 mm a row of nodes in the Z

direction is created.

4
0.3 mm 3
0.1 mm 1
1.0mm
2

0.1 mm
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Select ,Create a 3D-Mesh“ and a FEM-Model with 18700 HEX8 elements, 21618
nodes and 2 element groups is created.

@ T oM™ - FEM-System MEANS V11 - Strukturdatei C:\Program Files\FEM-System_MEANS_V1 T\FEM-Projekte\ neuhextrude fem
Datsi | Ansichten

Netzgenerierung  FEM-Projektbearbeiten  FEM-Analyse  Ergebnisauswertung  Training

Hidden-Line @ mit Netz Kanten ey ¥ | O xz¥-Drehung

ohneNetz () Drahtgitter [] mit Beleuchtun £ @ XYZ-Drehung | ¢
] O O s G e | [ 2 s | B O 0
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¢ - O x
Fachen | Kncten | Linen
oN EG-1
Snzahl Eckdnoten = 25056
o [l = noten ~]
] e —

(Guppen 1 -

Adjust the view above by rotating the z-axis with the right mouse button (only with
DX9) and zooming the model with the mouse wheel. Set the Node Modus and
create a range of nodes and check the Z coordinates of the 16 rows of nodes.
Select the "Edit FEM Project" and "Element Groups" tab and click on the color
frames to assign any color to the two element groups. You can also show and hide
both element groups for practice later.

Generation of element group 3

Select the Element Group menu "Create Element Groups" and enter the Element
Group 3 first and select "Calculate Dimensions" and enter a Z-Range from 0.0 to
0.105 to create the Element Group 3. Give the element group the color "red".
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\ i @' [01 - FEM-System MEANS V11 - Strukturdatei C\Program Files\FEM-Systermn_MEANS_V11\FEN
Datei Ansichten Netzgenerierung FEM-Praojekt bearbeiten FEM-Analyse Ergebnisauswertung Training
. - oy
hne Netz Drahtgitter [] mit Beleucht v ®) X¥Z-Dreh 7
Oc.ne el -ra gt e e.euc L 1. Hauptansicht - @ 2. Knoten-Modus - <,‘:I{r|:“> ® i [ 8]
Hidden-line @® mitNetz Kanten Hidden-Line neu & () XZY¥-Drehung >
Flachen-Modus aktiviert - Flache= 1 5
Bg EG= 3 = (] X

ON EG=1
Elementgruppen erzeugen

on i =2
Elementgruppe erzeugen: 3
on i s
@ EG mit aufgespannten Rechteck und einer Tiefe erzeugen
(O) EG mit allen angezeigten Knoten erzeugen

() Elementgruppe aus mehreren Flachen erzeugen

- O ZTiefe O Y-Tiefe (O %Tiefe
f Fa

von: [100000 | s [100000

Erzeuge Hementguppe
ausgeblendste EGs als

Drrahtgitter darstellen
EG mit einem definierten Bereich erzeugen

Abmessungen berechnen

Gruppen 1- 7 i

won X ‘-25 ‘ bis X: | 25 |
Elemantgruppen erzaugan

von : |-25 | bis Y: | 25 |

vonZ [0 | bsz [Da0s |

Bementauppe erzeugen

Elementgruppen wieder rickgangig

Elementgruppen andem

| e}
Anzahl Blementgnuppen andem: | 3 |
Elementgruppe andem von: | | auf ‘ |
Anzahl Elemente andem: 16500
Andem

Generation of element group 4

Select the element group menu "Create element groups" and enter the element
group 4 first and select "Calculate dimensions" and enter a z-range from 0.1 to
1.105 to create the element group 4. Give the element group the color "green".
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\ If Q [D] - FEM-Systern MEANS V11 - Strukturdatei C:\Program Files\FEM-Systern_MEANS_V11\FEM-Projekte

Datei Ansichten Netzgenerierung FEM-Projekt bearbeiten FEM-Analyse Ergebnisauswertung Training
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(® EG mit aufgespannten Rechteck und siner Tisfe erzeugen
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Erzeuge Blemenigruppe
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Drahtgitter darstellen
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Abmessungen berechnen
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Elementgruppen andem
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Andem

Generation of element group 5

It remains the element group for the Chipkleber, show element group 2 and hide all
the others 1, 3 and 4 and enter the element group 5 and select again "Calculate
dimensions" and enter a Z-range from 1.1 to 1.205 to create the element group 5.
Give the element group the color "gray" and show all element groups again.
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] ﬂ tl‘! 2 FEM-System MEANS V11 - Strukturdatei C:\Program Files\FEM-System_MEAMS_V11\FEM-
Datei Ansichten Netzgenerierung FEM-Projekt bearbeiten FEM-Analyse Ergebnisauswertung Training
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|I v Elementgruppe erzeugen
I /
|
| s
|| Hementgruppen wieder iickgangia
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Elementgruppe andem von: | | auf: ‘
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Delete element group 1

Finally, element group 1 is left which still has to be deleted. Select the "Mesh
Generation" tab and "QUAD Meshes, Refine ..." and delete the Element Group 1
with the next dialog box.

Alternatively, you can hide the element group 2 and 5 and delete the element group
1 with a defined range of Z=1.1t0 Z=1.5.

Then a model check is performed automatically and the hidden line is recreated.
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\ [ 0 tﬂ! - FEM Systern MEANS V11 - FEM Structure File C\projektel chip-simulation'chip1

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

Check Mode Numbering

QUAD-Meshes, Refine, Delete... Mesh from Surface

Jacobi-Determinante

3D Mesh Generation = 2D Mesh Generation 2 Manipulate Meshes I} Check Meshes F Meshes from Surfaces

ON EG=1 | — = = ol Delete nodes and elements... = O x

ON
@ Delete element groups

EG=3 () Delete elements
(O Delete nodes
(O Delete all showing nodes

ON

ON

(O Delete with mouse and a depth
() Delete with several sufaces

from 1 urtil: |1

Draw hidden EGs and Delete
Surfaces as Wireframe

Taedit colours click on to the frames

\ Dielete with & define range
LY Cotatte D
Creste Ekemert groups ’ from | wwx [0 |
fomY: [100000 |  uetiy: 100000 |
fomZ: [100000 |  wwiz [100000 |
Delete —
UNDO Delete

Check Nedes and Hements

OK

Change element groups

Select ,Create Element Group“ and change the element groups as follows:

Element group 4 -> Element group 1
Element group 2 -> element group 4
Element group 3 -> Element group 2
Element group 5 -> Element group 4

Finally, enter the number of element groups = 4.

The model is now ready and can be saved under the name "Chip-Simulation.fem.
Then you have to enter the heat conductivities, the convections and the point source.
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= FER System MEANS V11 - FEM Structure File G\ projekté\chip-simulationchipTb fem
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= Eementgruppen andem
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Create Surface Model

Select the "View" tab and "Create Surface Model" to create a surface model with 9
surfaces, the surface turn in red as soon as you move the mouse over the surface.

FEM System MEANS V11 - FEM Structure File CA\projektel chip-simulation’ chip1b fem - X

i
N Generate Sufsce Hoce

N R

Showall Sufaces

Qut Suface Modus

Create Convection

s
Select the "Edit FEM project” tab and TE?.J and choose in the next dialogbox menu
"Convection on Surfaces Load Case 8 (Watt/(m?K)" and enter the Value of
Convection of 5.5 W/(m?K) and the Temperature of 20 Grad C on the top side of the
board with surface 3 and on the underside with surface 2.

85 Temperature Analysis = O X
Mode Temperature Radiatio
1 Radiation on Surfaces with
Node Temperatures (K} el .,
i : Emmision Load Case 3
Heat Sources Setting Temperature
: t=tiomary framsien Shatic
Point Source on Nodes @ stationary () transient O Statics

Load Case 2 (Watt)

Heat Source on Surfaces
Load Case 7 (Watt/m3

Convection

Convection on Sufaces
Load Case 8 (Watt/m=K))

G
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Select ,Create Convection” and double-click on Surface 3 and Surface 2.

o5l Create Convection

Actual Load Case:
Mumber of Loads:
alue of Convection:

Temperature:

Degrees of freedom

= O

o ] New
W/m=K)
(Grad C)

*

() in X Direction () in Z Direction
() in ¥ Direction (® Vertical to Suface
{Achsen-Farben: SCHWARZ: X-Achse; BLAU: Y-Achse; ROT: Z-Achse)

Selection:

(® Select Sufaces
() Select Modes

() Define a coordinate range

Cancel

Editor

() Dragging a model region
() Select all showing Modes

| Create Convection

Data Base Convection

Delete Convection

The surfaces are listed in the selectbox, there select ,Create” to generate the

Te6 - FEM System MEANS V11 - FEM Structure File C\projekte\chip-simulation'chip 1b.fem - X
Files  View  MeshGeneration | EditFEM-Project | FEM-Aralysis  Postprocessing  Training
F_ [3 suacelond [ / r"‘
= 4 6. Load: ]
Loads [ Show Loads Boundary-Conditions Material-Datas | Editor i

&

Suface 3 DELETE

Suface 2

CLEAR
EDIT

Nodes Sufaces
Eeements Edges

CANCEL CREATE

Create a Surface Mode!
Sort and Hide Sufaces
Hide some Surfaces
Show only Surfaces
Stop Suface Modus

Show all Sufaces

Quit Surface Modus
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Create a Point Source

Hide the convection with "Edit FEM Project" tab and "Show Loads". Create with the
.View“ tab and ,Node-Modus®“ a Range of Nodes of the Chip Surface 7. If the nodes
are displayed too large, they can be zoomed down with node size and "small".

s
Select the "Edit FEM project” tab and TE?.J and choose in the next dialogbox menu
"Point Source on Nodes Load Case 2 (Watt)“ and enter the Load Case 2 and enter
the value of point source 1.5.
Than select ,Create a Point Source” and double-click on Node 10672. The Node is
listed in the selectbox, there select ,Create“ to generate the point source.

P @M - FEM Systerm MEANS V11 - FEM
Files View Mesh Generation Edit FEM-Project FEM-Analysis Postprocessing Training
@ @ without Mesh  (O) Wireframe Lighting — ’]/_
: : : ; 1. Main View - 2. Node-Modus - (|
Hidden-Line O with Mesh Edges Hidden-Line new {
MNode Modus is activ - Node=" 10672 ; X Coord,=-,025; ¥ Coord.=-.025 ; Z Coord,= .00150001
! = O ¥
m—— = |
[Node 10672 DELETE v
CLEAR Suface MNodes | Lines
EDIT Number of Modes = 42287
Nodes Surfaces
7 Hements Edges from: 1
CANCEL CREATE urtil:
- Show Nodes

Create a Range of Modes

Delete Range of Nodes

Surfaces= I:I

Surface Modes

| Edge Modes Surface |

Coordinate-Factor EF

| Nede: EDIT

K |-025
Y -.025
Z 00150001

] Mode numbering ’

[] Blement numbering
[ Blemert groups

MNode-Size:

Value= | 5.952E-06
Size=  |small ~

Quit Node Modus
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Enter Heat Conductivities

Select ,Edit FEM-Project” tab and ,Material-Datas“ and enter the heat conductivities
for the element groups 1 - 4:

A1 1W/m*K (Board)

A2 30 W/m*K (Leiter)

A3 = 40W/m*K (Chipkleber)
A4 = 300W/m*K (Chip)

'O"'_"ﬁ_ﬂ"'ﬁij' )= FEM System MEA
Files View Mesh Generation Edit FEM-Project FEM-Analysis Postprocessing Training

F 3. Surface Load - D—+ 1. Boundary-Condition: - IE. ; _||

—-
Loads [ ] Show Loads Boundary-Conditions show Boundary-Conditions | Flement-Groups | Material-Datas
Surface Modus is active - Surface= 3
ol Edit Material Datas — O *
i Mame Material Datas
4 Youngs modulus 210000 '
iPnissnn Ratio 3 '
!Densih.' 0
|wK 1
[wL 300
[cv 0
[RV 0
|aD 0
N\ |DAMP 0
* |
Blemert Group: [ 4 Element HE%20 < »
() Isotrop ®) Temperatur
Material Data Base . OK
Materialdaten kopieren

g
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Change Nodal Coordinates

Finally, the coordinates have to be changed from millimeters to meters by dividing
the coordinates by a coordinate factor of 1000. Select "Edit FEM Project" tab with
menu ,3. Nodal Coordinates” and select in the next dialogbox "Coordinate-Factor"
and set "Divide" and enter a factor of "1000" and select "Change Coordinates with a
Factor®.

@tﬁ:(j_ [OBE FEM System MEANS V11 - FEM Structure File C:\projekte)chip-sir

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

F LB st = l>—+ 1. Boundary-Condition: - N / 4
; . Surface Loa EOHeaR s SNARION . = 3. Nodal Coordinates L!

Loads L] Show Loads Boundary-Conditions Show Boundary-Cenditions Element-Groups | Material-Datas | Editor |
Surface Modus is active - Surface= 3

. |Element Groups

. Element Nodes

WRE - B x . |Nodal Coordinates
_ . Matenial Datas
! Mo 7K7C7007r\:|inates Y Coordinates Eﬁ(,;ooﬁrdinates | Rl 2 Boundary. Corditions
(S 1 -025 -025 0 | [

2 |-02475 -025 0 . | Form Optimization
3 - 02475 - 02475 ] . | Delete
4 -025 -02475 ]
5 |-0248375 -035 0 g
g |-024875 -025 0
7 -0243125 -025 0 Dot Eectar

\ 8 -025 - 0243375 0 O Muiply ® Divide

g |-0249375 -0243375 0 O Add ) Replace
10 |-D24875 - 0243375 0
11 -0243125 - 0243375 0 Changs fus
12 02475 0243375 0 () Change x-values with y-values
13 !__5.25 024875 0 (O Change x-values with z-values
14 |- 0245375 -024875 o () Change y-values with z-values
15 -024875 -024875 H
16 -0243125 - 024875 0 Rl oinas
17 ! 02475 -024875 0 X Coordinates ¥ Coordinates Z Coordinates
18 025 -0248125 0

| 19 i-_DZdE‘;}?s -0248125 0 " [] Using the selected nodes

o from node:
to node:

Coordinate Factar: 1000
[ Maving paint 0/ 0 / Dthrough the node:

Change Coordinates with a Factor

CANCEL
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FEM-Analysis
Select ,FEM-Analysis® tab and ,Quick-Solver to start the FEM-Solver.

- " e{'i] = FEM Syste

Files View Mesh Generaticn Edit FEM-Project FEM-Analysis Postprocessing Training

Choose FEM-Solver Structure Model N
3. Temperature - l
Choose Results Model Dimensions

- et

FEM-Analysis & Select FEM ) Structure Infe /| FEM-Assistent o
4 BE Finite Elernent Analysis — O A e -
C: projektechip-simulation.chip 1h fam
Select Solver
() MEANS-Solver (®) Quick-Solver
| Step 1: Starting FEM Analysis
\ \\ Step Z: Starting Postprocessing
\\ Step 3: Refinement of the Element Stresses
| Select FEM Solvers Define Results
Cancel
ol INP-Interface for FE-Solvers = O >
High Precision () CIDR/CIDS (6-/B-node linear isoparametric element)

(@) C2D15/C3020 (15-/20node quadric isoparametric element)

Path far INP-Salver: |C:'-.Program Flles'-lFEI'v1-55,'stem_MEf-‘-.N5_"u"‘l1'-.Debug'-j|1psolver'-jnpsolver5-’ib'rt.E| Browser
Path for INP Files: |C:\projekte \chip-simulation'chip To.INP |
Select Solver

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

Start FEM-Salver with |MP-Interface

Settings Help = Infos Cancel

N

Select ,C3D15/C3D20 (15-/20-node quadratic....) to calculate the node temperature

with HEX20-Solid elements.



Part 6 - Temperature-Analysis with FEM-System MEANS V11 136

Postprocessing

4
1 to evaluate the node temperature.

Select ,Postprocessing” and the Icon |

T om): FEM

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

Displacement-Factor List Result Values Intern List FEM-File
[/ 'd Show Results
1

Pick, Search Values Legende: |Legende 1 - Extern List STA-File
Postprocessing I} Settings I Legende/Tabelle | Animations s List Files
85 Postprocessing = O X
Results
1

(®) Steady State Temperaturs
() Heat Flux Densiy

Accuracy
Edit Accuracy: Displacement Factor
' Edit Colours for Legend
1 3 4 Pick. Search, Save Values

Select Result Component

|Steat:|5-I State Temperature -

Start Postprocessing
L

Tem)- FEM-System MEANS V11 - Strukturdatei C:\Program Files\FEM-System_MEANS_V11\FEM-Projekte\New\netzfem — X

Datei  Ansichten  Netsgenerieung  FEM-Projektbearbeiten  FEM-Analyse | Ergebnisauswertung | Training

| Verformungsfakior | Ergebnisse in Tabellenform Intern FEM-Strulturdatei DirectX11 installieren
) M [ Ergebnisse darstellen §
1 Knotenwerte picken || Legende: Legende 1 + Extern STA-Ergebrisdatei | FASTMEANSVI1 Postprocessor
i T Legende/Tabelle - Animationens  Dateienlisten 15 New Beta-Version DXIT 15

Stationare

Knotentemperaturen

- 515157
438345
3638.44
290744
217843

1445.42
- 71442

U934

Bearbeten  [-] |+
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