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Allgemein
Uber die ,,FEM‘ und ihre Geschichte

* Video von Gilbert Strang
https.//www.youtube.com/embed/WwgrAH-IMOKk

= Literatur

Baaser "Development and Application of the Finite Element Method Based
on MatLab", Springer

Baaser: OLAT-online-Skript

Knothe & Wessels: Finite Elemente, Springer ebook

Gross / Hauger / Schnell / Wriggers ,Technische Mechanik 4°, Springer
Nasdala, FEM-Formelsammlung, Springer
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https://www.youtube.com/embed/WwgrAH-IMOk
http://link.springer.com/chapter/10.1007/978-3-662-49352-6_1
https://link.springer.com/book/10.1007/978-3-642-16828-4
http://link.springer.com/content/pdf/10.1007/978-3-658-06630-7.pdf

Allgemeln
FEM-Programm-Systeme

= Tutorial mit ABAQUS = CAE (,Complete Abaqus Enviroment®)

ANSYS, MARC, ...

I = Anwendung anderer Programme vom Aufbau gleich
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Allgemeln
Abaqus Lehr- und Studentenversionen

= Studentenversion frei erhaltlich
https://academy.3ds.com/en/software/abagus-student-edition

I = | ehrversion im Rechnerraum
R1-236/237 @ TH Bingen
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https://academy.3ds.com/en/software/abaqus-student-edition

Allgemeln

Systematik — Ubersicht \

= Vorbereitung preprocessing
I = Ldsung solver / solution
= Nach-/Aufbereitung postprocessing
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Tutorial Beispiel

Lochscheibe
Material: lineare Elastizitat
E=210°000 N/mm?
v=0.3
3 p =25 N/mm
gesucht:
Spannungsverlauf in
t=1mm

Zugrichtung im Schnitt a-a

i

PLELLL

a Development
and Application

8 mm

of the Finite
Element Method
Based

on MatLab

A
Y
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Allgemeln
Start von ABAQ-CAE unter Windows 10

= Offnen mit Standard/Explicit Model

&% Start Session X

Create Model

With Standard/Explicit Model

With Electromagnetic Model

[T OpenDatabase ‘=, Run Script
& st Abaqus/CAE
2019 Student Edition

Recent Files
1 &/Users/.../30/Job-1.0db
2 CfUsers/.../3D/mod_3D_ HBaa.cae
3 G fUsers/.../ABAQ SE/Opt-Mod_1.cae

ﬂ C/.../Rund P uffe r_H Baa.cae The Abaqusioftwars iz a product of Dassault SystémesSimulia Corp., Johnston, BRI USA.
Abaqus, the Z0E logo, SIMULIA, and CATIA aretrademar ks or registered trademar ks of
Dazsault Systémes o its subsidiaries in the U andsfor other countries.

Copyright @2013 Dassault SystemesSimulia Corp.

For additional infor mnation concerning trademar ks, copyrights, aad licenses,
samthe Legal Motices in the docu snentation sad the Program Dicectary for
thiz releazs,

2
S simuLia
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Allgemeln
Benutzeroberflache ABAQ-CAE

[Z] File Model Viewport View Part Shape Feature Tools Plug-ins Help A? =[S %

DEESE &b CREUE AR Ve @@ @00 S50 0@ oK) CR.E B rnwen M@~ LE

M|

Model = Results Module:l: Part ~ Model: | Model-1 M Part:

4

£ Model Database v

=48 Models (1)
= Model-1

& Parts
lS@ Materials
E} Calibrations
ﬂ} Sections
@' Profiles

@ %§ Assembly

ol Steps (1)
B2 Field Output Requests
?g History Output Requests
h Time Points
Bp ALE Adaptive Mesh Constraints
‘B Interactions
& Interaction Properties
31[ Contact Controls
4?’ Contact Initializations
% Contact Stabilizations
ﬂ] Constraints
@ Connector Sections

@ F Fields
P\'] Amplitudes
[ Loads
5 BCs
[l Predefined Fields
Remeshing Rules
X Optimization Tasks
I Sketches

M Annotations
@EE Analysis

2
2S simuLia

A4 new model database has been created.
The model "Hodel-1" has been created.

[>53]
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Allgemein

Anlegen eines neuen Verzeichnisses

» Arbeitsverzeichnis und Speicherort festlegen
z.B. eigenen USB-Stick auswahlen | eigene Datenstruktur !

= File 2 Set Work Directory

3 Abaqus/CAE Student Edition 6,14
=l File Model Viewport View

o Set Work Directory oy

Current work directory:

1A .
- Arbejtg
Vi '
ChTemp Crzej ChniS ]]

MNew work directory:

L Mew Model Database [
Open... Ctrl+ O
M Metwork ODB Connector »
é Close QDE... |
— Set Work Directory...
=
e Save Ctrl+5
: Save As,..
Compress MDE...

= Hier auch Modell als *

University of Applied Sciences

» ChTemp < = >

MNote: In file selection dialog boxes, you can
click the work directory icon to jump
to the current work directory.

OE Cancel

.cae abspeichern und sichern !!
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Allgemeln
Modeleigenschaften festlegen

Model Results

Model Database

= 4§ Models (1)
-

Harts

bAateriale

=

== Edit Model Attributes -

Mame: Model-1

Model type: | Standard & Explicit

Description:
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Preprocessing
Inhalt

= Festlegen von

Geometrie
2D-/3D-Geometrie
axial-/rotationssymmetrische Geometrie

Material
Vernetzung
Randbedingungen
Belastungen
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Preprocessing
Geometrie

= Auswahlbaum - Parts - Create

I Model  Results

Model Database

2 #E Models (1)
= Model-1
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Preprocessing

Geometrie

= Model erzeugen
Name
Modeling Space
Type
Base Feature
Approximate size

University of Applied Sciences

= Create Part Pl

< Mame:  Lochscheibe S

Modeling Space

() 30( (@) 2D Planar)(_) Axisymmetric

Type Options
() Discrete rigid
() Analytical rigid

Eulenan

Maone available

Basze Feature

(®) Shell

() Wire
() Point

Approximate size: | 1
Chpproimee e 10D

ICuntinue...l | Cancel |

FEM | HBaa | © 2020
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Preprocessing
Geometrie

» Festlegen der Eigenschaften der Geometrie durch
Sketch-Tool

2D
3D
axial-/rotationssymmetrisch

= oder Import aus CAD z.B. *.STEP
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Preprocessing
Geometrie

= Zeichnen der Geometrie in 2D

Zeichentools

= Beenden der Skizze

lllllll

FEM | HBaa | © 2020
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Preprocessing
Geometrie Beispiel

= Skizze Beispiel Lochscheibe
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Preprocessing
Geometrie Beispiel

= 2D Model Beispiel Lochscheibe
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Preprocessing
Material

= Property = Eigenschaften der Geometrie

Material
Definition der Materialeigenschaften

Section
Zuweisung von Material zu Geometrie

Asign Section
Geometrie wird mit Material verknUupft (Section wird Part zugewiesen)

THBINGEN FEM | HBaa | © 2020 29



Preprocessing
Material

= Auswahl Materialmodel
= Auswahlbaum -> Sections -> Create

Name
Category
Type
o= (reate Section >,
Name‘|Loch5cheibes
atenn T}rpe
‘Ji Homeogeneous . .
() Shell Generalized plane strain L_ Belsplel )
() Beam | Evlerian Lochscheibe
) Composite
Fluid :
() Other
THBINGEN FEM | HBaa | © 2020 23



Preprocessing
Material

= Auswahl von Materialien

o Edit Section e

Mame: Lochscheibe

Type:  Selid, Homogeneous Neuanlage

Auswahl —— (usteriat JCtz )+—— Beispiel

[] Plane stress/strain thickness: LOChSChe|be

N
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Preprocessing
Material Beispiel

= Auswahl eines Materials am Beispiel Lochscheibe
Name
Materialeigenschaft

& Edit Material b4

|
Description: [ .

g i

Material Behaviars
Beispiel
Lochscheibe

-
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Preprocessing
Material Beispiel

& Edit Material

= Eigenschaft Material e o |
Elastizitatsmodul in N/mm?2  pescription: K4
Poissonzahl/Querkontraktion | meteria sehaviors

General  Mechanical Thermal Electrical/Magnetic  Other ‘

Elastic

Type: | lsotropic E”
[] Use temperature-dependent data

Mumber of field variables:

Maduli time scale (for viscoelasticity):

[] Mo compression
[] Mo tension
Data

Beispiel Young's  Poisson's
Lochscheibe
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Preprocessing
Material

= Verwaltung der Materialien und Sektionen

Meodel  Results  Material Library Module: E Property EI

EModdbaabe M T B B ¥ Materialverwaltung
ol 1 - Ubersicht

@ﬁ Models (1)

- E Model-1

- « Neuanlage
* Anderungen

Sektionsverwaltung
 Ubersicht

* Neuanlage

« Anderungen
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Preprocessing
Material Beispiel

= Material der Geometrie zuwelisen

Medule: |5 Property

Geometrie
auswahlen

zuweisen
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Preprocessing
Material Beispiel

= Material der Geometrie zuwelisen

o= Edit Section Assignment >
Regicn

Region: Set-1

Section

Section: | Lochscheibe w ﬁr..f:*

Mote: List contains only sections
applicable to the selected regions.

Type: Solid, Homogeneous

Material: Material-1

Thickness
Assignment: (®) From section () From geometry

THBINGEN FEM | HBaa | © 2020 29
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Preprocessing
Vernetzung

= Auswahlbaum -> Part -> Engineering Features -> Mesh

Model  Results L D-—#:IE'_Il é g _kl:;

| Model Database El - 2 Module: EMESh he
S g3 Models (1) Part
= Model-1 Q L—J E—] Property
EI“ Parts (1) L L Aszembly
=l Lochscheibe3 Step
# & Features (1) Oder ?,ﬂ @ Interaction
oy Sets (1) s
- M Surfaces @
- @ Skins @ Optirmization
- ﬂ Stringers B B lob
[# ﬂ} Section Assignments (1) E‘ Visualization
- [l Orientations ] IHI* Sketch
- Compomte La],rups i‘ = -
(- L
R g=

30
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Preprocessing
Vernetzung

= Netzgrol3e definieren
Grof3e des Netzes der Simulation anpassen

“ Mesh . s Global Seeds 4

Module:

Sizing Controls

Approximate global size

Curvature control

Maximum deviation factor (0.0 < h/L < 1.0 | 0.1
(Approximate number of elements per circle: 8)

A 4

Minimum size control

@ By fraction of global size (0.0 < min = 1.0} | 0.1

() By absolute value (0.0 < min < global size) | 0.01

OK Apply Defaults Cancel
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Preprocessing
Vernetzung

= Elementtyp definieren
Symbol auswahlen und Bauteil markieren

ement Type pos

&

Element Library Famnily

= . . ~
= Mesh b (® Standard () Explicit P

Gegmetric Order gor%éﬁress
‘ Quadratic Thermal Electric W

Quad  Tri

@duced integration [_] Incompatible modes

Element Centrols

Module:

fh [,
e,

>
>
. . . ~
Hourglass stiffness: ult Specify
Viscosity: (®) Use default Y Specify
Second-order accuracy: Yes (® No
Distortion control: Use default Ves
Le atio: |01
Hnuralace contral: o de Enbhane - Ctiffncc - arhing hd

@Ad--node bilinear plane stress quad@

Note: To select an element shape for meshing,
select "Mesh-= Controls” from the main menu bar.

oK Defaults Cancel

THBINGEN FEM | HBaa | © 2020
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Preprocessing
Vernetzung

= Vernetzungsart definieren

Module: | 2= Mesh Controls X

Element Shape

(® {Ouad ) ) Quad-dominated () Tri

v

| 7 @ Technique Algorithm
E g S 15 () Medial axis
f O Structured .
F.LQ‘ [] Use mapped meshing where appropriate
4%, &ty

QK Defaults Cancel
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Preprocessing
Vernetzung Beispiel

= Bautell vernetzen
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Preprocessing
Modifizierte Vernetzung

= Netz verfeinern entlang einer Kante
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Preprocessing
Modifizierte Vernetzung

= Auswahl Vernetzung / Anzahl Elemente

= Local Seeds e

Method Bias
() By size (® Mone (O Single (O Double

(® By number

Sizing Controls

Mumber of elements = —_—

Set Creation

[] Create set with name: | Edge Seeds-1 |

gE————
" |D“~‘fﬂ"“5| | Cancel |
N
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Preprocessing
Modifizierte Vernetzung

= Netzt verfeinern entlang einer Kante und Richtung

= Local Seeds =

Bazic  Constraints

Method Bias

) By size ) Mone((®) Single () Double
C_®) By number )

Sizing Controls
Mumber of element ‘ﬁ%’
Bias ratio (>=1): 1)
Flip bias: C mip D

Set Creation

[] Create set with name: |Edge5:ed5—1 |

Crr) (o] [Gonea ]

THBINGEN FEM | HBaa | © 2020
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Preprocessing
Assembly

= Modelle kdnnen aus mehreren Parts bestehen
(Baugruppe)
= Jeder Part ist unabhangig in einem eigenem
I Koordinatensystem definiert

= Um eine Baugruppe zusammen zu bauen, werden die
einzelnen Parts in einem globalen Koordinatensystem
zueinander ausgerichtet.
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Preprocessing
Assembly

o= Create Instance *
Model Results

- . - Create instances from:
| Model Database Elv Wy

= 2 Models (1)
# s Parts (1)
&Pz Materials (1)
E} Calibrations
@ 3 Sections (1)
E’ Profiles

Instance Type

~[G Instances >

TIPSR Constraints A meshed part has been selected, so
the instance type will be Dependent.
~ L Features

Mote: To change a Dependent instance's
mesh, you must edit its part's mesh.

[ ] Auto-offset from other instances

[ ok | | apply | Cancel |

THBINGEN FEM | HBaa | © 2020
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Preprocessing
Steps

= Definition der Belastungsschritte

= Es kdnnen mehrere Zustande fir eine Geometrie
erzeugt werden.
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Preprocessing
Steps

= Auswahlbaum - Steps - Create

Model Results & Create Step >
| Model Database El : W g ame( Step- Last) |
E#$ Models (1) Insert new step after

= Model-1 —
=

i Parts (1)
i [P Materials (1)
E} Calibrations
- ﬂg Sections (1)
E‘ Profiles
.of-:'l Steps |[1] > Procedure typ GeneraD »
'>-- L2 Field Output Requests : ) -
B Wicters Ot B + Dynarmic, Temp-disp, Explicit &
Geostatic
Heat transfer
Mass diffusion
Static, Riks (¥
£ >
| Continue... | | Cancel |
TH BINGEN FEM | HBaa | © 2020 41
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Preprocessing
Steps

% Edit Step

Mame: Step-Last
Type: Static, General

Basic  Incrementation  Other

Description: |I

Time period:

(This setting controls the inclusion of nonlinear effects
of large displacements and affects subsequent steps.)

Automatic =ta iIization:|None E“

[ Include adiabatic heating effects

Conce

THBINGEN FEM | HBaa | © 2020 42
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Preprocessing
Randbedingungen

= Auswahlbaum - Steps - Step Last - BCs - Create

Model  Results
Maodel Database El - E

= & Models (1)
= Model-1

W s Parts (1)

@P2 Materials (1)

&3} Calibrations

i 3 Sections (1)

E’ Profiles

ﬁ Azzembly
ol Steps (2)
i o= Initial
£ om Step-Last
# B= Field Qutput Requests (1)
&3] E? History Qutput Requests (1)
- B;! ALE Adaptive Mesh Constraints
'ﬁ Interactions

- | pads
CLecs
B Predefined Fields

- E,;‘; Load Cases

[l eI i N T, U
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Preprocessing
Randbedingungen

» Festlegen der Randbedingung

fur jede Randbedingung neu ...

& Create Boundary Condition >
< Mame: |_E‘rC-1 >
Step: | Step-Last v

Procedure: Static, General

Category Types for Selected Step
(® Mechanical <ll| Symmetry/Antisymmetry/Encastre |

Fluid Displacement/Rotation
Velocity/Angular velocity

() Electrical/Magnetic
Connector displacernent

i) Other

Connector velocity

THBINGEN FEM | HBaa | © 2020 a4
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Preprocessing
Randbedingungen

= Auswahl der betreffenden Knotengruppe (- ,set")
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Preprocessing
Randbedingungen

= Freiheitsgrade auswahlen

& Edit Boundary Condition X
Mame: BC-1

Type:  Symmetry/Antisymmetry/Encastre
Step: Initial
Region: Set-1

C5YS: (Global) [p L

< ® XSYMM (U1 = UR2 = UR3 = 0) >
(O YSYMM (UZ = UR1 = UR3 = 0)
(O ZSYMM (U3 = UR1 = URZ = 0)
(O XASYMM (U2 = U3 = UR1 = 0; Abaqus/Standard only)
(O YASYMM (U1 = U3 = UR2 = 0; Abaqus/Standard cnly)
(O ZASYMM (U1 = U2 = UR3 = 0; Abaqus/Standard cnly)
(O PINMNED (U1 = U2 = U3 = 0)
(O ENCASTRE (U1 = UZ = U3 = URT = URZ = UR3 = 0

THBINGEN FEM | HBaa | © 2020 46
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Preprocessing
Belastung

= Auswahlbaum - Steps - Step Last - Loads - Create

Model  Results
Model Database El - E

= #& Models (1)
= Model-1
[ Parts (1)
@Pe Materials (1)
&} Calibrations
i 3 Sections (1)
E’ Profiles
ﬁ Assembly
Elofl Steps (2)
o Initial
Iél‘}" Step-Last
# B2 Field Output Requests (1)
[+ E History Qutput Requests (1)
- E;; ALE Adaptive Mesh Constraints

: ractions
<" [ Loads
[ BCs

-5 Predefined Fields
- LB Load Cases

m B Cicld M D emrde £17%
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Preprocessing
Belastung

= Art der Belastung

= Create Load >

<Name: Loadp

Step: | Step-1 e

Procedure: 5tatic, General

Catego Types for Selected Step

(®) Mechanical Concentrated force -"\

Thermal M
Acoustic @
Fluid Shelledge load

() Electrical/Magnetic

Surface traction

Pipe pressure

Mass diffusion Body force
() Other Line load
Gravity
Bolt load W

THBINGEN FEM | HBaa | © 2020 48
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Preprocessing
Belastung

= Belastung an Geometrie festlegen
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Preprocessing
Belastung

= Belastung definieren

o= Edit Load x

Mame: Load-1

Type:  Pressure

Step: Step-1 (Static, General]
Region: Surf-1 [

fix)

<]

Distnibution: | Uniform

Clagnitude: |-25 >

Amplitude: | (Ramp)

g
&

concel
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Preprocessing
Belastung

= Geometrie mit Randbedingung und Belastung
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Zusammenfassung
Preprocessing

= Part: Geometrie erstellen/laden
" Property

Material
Section
Section - Material

= Mesh: Elementauswahl & Vernetzung

= Assembly: Parts = Instance

» Loads: Definition der Randbedingung & Lasten
= Steps: Belastungszustande
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Solution
Inhalt

= nummerische Losung initileren

THBINGEN FEM | HBaa | © 2020
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Solution
Job

= Auswahlbaum - Analysis = Job - Create

Model  Results

| Model Database El - W, O

= a4 Models (1)
@ Model-1
\.{‘ Annctations
Iél L Ap i

>!,. Adaptivity Processes
Bl Co-executions

~RE Optimization Processes

THBINGEN FEM | HBaa | © 2020



Solution
Job

= neuen Job erstellen

o= Create Job >

Marne; |Ju-b-'|

Source: | Maodel w

Model-1

I Continue... | | Cancel

THBINGEN FEM | HBaa | © 2020
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Solution
Job

= Berechnungseinstellungen festlegen

4 EditJob
Mame: Job-1

Model: Model-1

Analysis product:  Abaqus/Standard

Description: |I

Submission  General Memory Parallelization  Precision
lob Type
®) Full analysis

Recover (Explicit)

(7) Restart

Run Mode

Host name
(®) Background () Queue:
Type
Submit Time

®) Immediately
Wait Dhrs.Dmin.

>

THBINGEN FEM | HBaa | © 2020
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Solution
Job

= Berechnung ausfthren

Model  Results

| Model Database El : ¥y :[;3"

S 44 Models (1)
@ Model-1
\.f Annotations
Elii Analysis

= & Jobs (1)

!vl Ad Switch Context Ctrl+5pace

BE co Ll
B of Copy...

Rename...
Delete... Del

Write Input

EEE—
Confinue

THBINGEN FEM | HBaa | © 2020
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Postprocessing
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Postprocessing
Ergebnis Berechnung

= Ergebnis-Datei 6ffnen

o Open Database >

Maodel Modul - _
. e Directory:| [ Temp P ol B s By = |i|

| Session Data

[

i+ &5 Model Datab: (3 verify
# [ Spectrums (7 [ ] Job-1.0db
- X¥Plots
% ¥Data 3
[, Paths EE;, *
EEIE Display Groups (1) i =
- Hﬁf Free Body Cuts EQ)‘
@M Streams 3‘% |
E Movies —
" megss gl E Eile Name: | [] Append to layers _gl(
e 3 File Filter: | Output Database (*.odb™) w Read-only

THBINGEN FEM | HBaa | © 2020 59
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Postprocessing
Ergebnis Berechnung

» Visualisierung der Ergebnisse
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Postprocessing
Ergebnis Berechnung

= Deformation anzeigen

ey
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Postprocessing
Ergebnis Berechnung

= Anzeigen von Kontur-Plots
hier (,default”): vON MISES - Vergleichsspannung

B By,
I g:::

N
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Postprocessing
X-Y-Plots erstellen

= Ausgabe der Ergebnisse in Diagramm (X-Y-Plots)

EXCEL, MATLAB...

I = Exportieren der Plots in andere Programme
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Postprocessing
X-Y-Plots erstellen

= Auswahlbaum - Create X-Y-Data

b : %
!l
Eg% & Create XV Data »
J
@% Source
Cl‘}), .!E () ODB history output
(®) ODB field output
gl @ i) Thickness
@ " () Free body
() Operate on XY data
P = -
i) ASCI file
E% » () Keyboard
b A O Path
Ay %;
i
¥
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Postprocessing
X-Y-Plots erstellen

= Auswahl der darzustellenden Grofden

5 XY Data from ODE Field Qutput 4

Steps/Frames
Mote: XY Data will be extracted from the active steps/frames Active Steps/Frames...

Elements/Modes
Output Variables

e
Positiofg | Unique Modal [

Click checkboxes or edit the identifiers shown next to Edit below.
[] PEEC: Equivalent plastic strain ~
[] PEMAG: Magnitude of plastic strain

w [B] RF: Reaction force
[ Magnitude

RF1
T RF.

P[5 Stress components

P[] U: Spatial displacement .
Edit: | RF.RF1
Section point: A Select |SEERAS
Save Plot Dismiss

THBINGEN FEM | HBaa | © 2020 65
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Postprocessing
X-Y-Plots erstellen

= Auswahl der darzustellenden Elementen/Knoten
Methode auswahlen
Auswahl der Elemente am Model

hs

& XV Data from ODB Field Qutput

Steps/Frames
Note: XY Data will be extra

from the active steps/frames | Active Steps/Frames...

Variables Elements/Modes

Selection |Delete Selection

[ Highlight items in viewport

G-
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Postprocessing
X-Y-Plots erstellen

= Ausgabe der ausgewéahlten Grol3en im Diagramm
Beispiel Ubung 1
Ausgabe der einzelnen Reaktionskrafte bezogen auf die Knoten

0.0

-0.55

-2.0k

£
2.5
e RF:RF1 PI: PART-1-1 N: 1
\\ ——— RFRF1 PI: PART-1-1 N: 2
-3.0F \ | |~ RF:RF1PI: PART-1-1 N: 10
RF:RF1 PI: PART-1-1 N: 11

RF:RF1 PI: PART-1-1 N: 12

RF:RF1 PI: PART-1-1 N: 13

——— RF:RF1 PI: PART-1-1 N: 14

RF:RF1 PI: PART-1-1 N: 15

-3.5- R RF:RF1 PI: PART-1-1 N: 16

SN RF:RF1 PI: PART-1-1 N: 17
=% RF:RF1 PI: PART-1-1 N: 18
S —— RF:RF1PL PART-1-1 N: 19

N ———  RF:RF1 PL: PART-1-1 N: 20

S RF:RF1 PI: PART-1-1 N: 21

=40 5 —  RF:RF1 PL: PART-1-1 N: 22
\ RF:RF1 PI: PART-1-1 N: 23
~. —  RF:RF1PI: PART-1-1 N: 24

N | | RERCLPLPART-1LM:2s

—— RF:RF1 PL: PART-1-1 N: 26

-4.5 n L . = L RF:RF1 PI: PART-1-1 N: 27
0.00 0.20 0.40 0.60 0.80 1.00 RF:RF1 PI: PART-1-1 N: 26
Time —— RF:RF1 PL: PART-1-1 N: 29
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Postprocessing
Arbeiten mit X-Y-Plots

= Auswahlbaum - Create X-Y-Data

f»"...

B, %
o (reate XY Data b4
By, % 8 e
Source
=
3 .!E () oDB history cutput
@1 @ (O ODE field output
() Thickness
—@T-—. () Free bod
/\ . O] Operate on XY data
() ASCII file
Eﬂ i () Keyboard
b A ) Path
Ry %1
s
¥ Ol
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Postprocessing
Arbeiten mit X-Y-Plots

5 Operate on XY Data x

Enter an expression by typing and selecting XY Data and Operators below.
Example: maxEnvelope( "XYData-2", "X¥Data-4" ) * 2.5 + "XYData-3"

sum ((D)
XY Data
Name filter: g A ata, float, or integer
Name Description a| ¥-KYData
_RFRF1 Pl: LOCHS From Field Data: RE:RF1 at part instance LOCHSCHEIBE_ I - integer
_RF:RF1 Pl: LOCHS From Field Data: RE:RF1 at part instance LOCHSCHEIBE_ F - float
_RFRF1 Pl: LOCHS From Field Data: RERF1 at part instance LOCHSCHEIBE_ sineButterworthFilter(,F) A
_RE:RF1 Pl: LOCHS From Field Data: RF:RF1 at part instance LOCHSCHEIBE_ sinfA)
_RF:RF1 Pl: LOCHS From Field Data: RE:RF1 at part instance LOCHSCHEIBE_ sinh(A)
_RF:RF1 Pl: LOCHS From Field Data: RE:RF1 at part instance LOCHSCHEIBE_ smooth(} 1)
_RF:RF1 PI: LOCHS From Field Data: RRE:RF1 at part instance LOCHSCHEIBE_ smooth2(X.F)
_RF:RF1 PI: LOCHS From Field Data: RE:RF1 at part instance LOCHSCHEIBE_ sqrt(A)
_RF:RF1 PI: LOCHS From Field Data: RE:RF1 at part instance LOCHSCHEIBE_ srss((XX...)
_RERF1 Pl: LOCHS From Field Data: RE:RF1 at part instance LOCHSCHEIBE_ surn((AA,...))
_RF:RF1 Pl LOCHS From Field Data: RF:RF1 at part instance LOCHSCHEIBE_ swap(X)
_RFRF1 Pl LOCHS From Field Data: RERF1 at part instance LOCHSCHEIBE tan(A]
_RFRF1 Pl LOCHS From Field Data: RFRF1 at part instance LOCHSCHEIBE_|, | | "0

truncate(¥,F)
Add to Expression ) | Skip checks vectorMagnitude(X XX v
Create XY Data... Save As... \_Plot Expression Clear Expression Cancel
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Postprocessing
Arbeiten mit X-Y-Plots

= Ausgabe der summierten Reaktionskrafte im Diagramm
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Postprocessing
Export Plot-Daten

= Export von Daten in RPT-Datel
Report - XY...

- Abaqus/CAE Student Edition 6.14-2 - Model Database: ChTempLochsgMeibe_01.cae [Viewport: 1
= File Model  Viewport  View Result  Plot  Animate | Report Options Tools Pl

DEEmE &P CLEI v

Field Output...
Free Body Cut... eibe_01.0

Model  Results Module: | Visualization ~ Mod

Sessio : iy :Qt JEIEE] @ :
f=] Output Databases (1) &
1 &5 Model Database (1) or
I ﬂ Spectrums (7) & E%
| B X¥Plots (1) o
B8 ®YData (17) Ehr B
[ Paths EE% Hyo
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Postprocessing
Export Plot-Daten

= Auswahl der zu exportierenden Daten

& FReport XY Data et

#¥ Data  Setup
Select from: (@) All XY data () XY plot in current viewport
Mame filter: :Qt

Name Description )
RF:RF1 Pl: LOCHSCHEIBE_ From Field Data: RR:RF1 at part
RF:RF1 Pl: LOCHSCHEIBE_ From Field Data: RRRF1 at part
RF:RF1 Pl: LOCHSCHEIBE_ From Field Data: RR:RF1 at part
RF:RF1 Pl: LOCHSCHEIBE_ From Field Data: RRRF1 at part
RF:RF1 Pl: LOCHSCHEIBE_ From Field Data: RR:RF1 at part
RF:RF1 Pl: LOCHSCHEIBE_ From Field Data: RRRF1 at part
RF:RF1 Pl: LOCHSCHEIBE_ From Field Data: RR:RF1 at part
RF:RF1 Pl: LOCHSCHEIBE_ From Field Data: RRRF1 at part
RF:RF1 Pl: LOCHSCHEIBE_ From Field Data: RR:RF1 at part
RFE:RF1 Pl: LOCHSCHEIBE_ From Field Data: RRRF1 at part
RF:RF1 Pl: LOCHSCHEIBE_ From Field Data: RR:RF1 at part
RF:RF1 Pl: LOCHSCHEIBE_ From Field Data: RRRF1 at part

Ok Apply Defaults Cancel
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Postprocessing
Export Plot-Daten

= Setup und Speicherort festlegen

5 Report XY Data >

XY Data Setup
File

F_‘I_1 6k Virpt

Append to file

Output Format
Layout: (® Single table for all XY data
[] Interpolate between X values (if necessary)
() Separate table for each XV data

Page width (characters): ® Mo limit () Specify: |80
Mumber of significant digits: | 6>

Mumber format: | Engineering

Data
Writes ¥¥ data [ Column totals [ ] Column min/masx

| Apply Defaults Cancel
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Postprocessing
Export Plot-Daten

= Ausgabe von Daten entlang eines Pfades
Path - Create

S Abaqus/CAE Student Edition 6.14-
[Z] File Model Viewport View

DEEmE &P
5+ Create Path >

Model Results

Session Data : n’*?éh :Qt

= Output Databases (1) Type _
Model Database (1) ® Node st

B spectrums (7) (O Point list

@ B XYPlots (1) O Edge list

J== K"f‘Datal[‘I'.-’J () Circular

T[L Paths (1)

an Display Groups (1) 1D Cancel Tip...
> Hﬁf Free Body Cuts —

a Streams

*E Mowvies

Images
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Postprocessing
Export Plot-Daten

= Auswahl der Knoten

4 Edit Node List Path *

Mame: Path-1

Type: Mode List
Path Definition

Part Instance Node Labels (Examples: 5 5:10 5:10:2)
1 _OCHSCHEIBE_U1-

Viewport selection Add Before... ' fdd After...

Tip Cancel
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Postprocessing
Export Plot-Daten

= Auswahlbaum - Create XY Data = Path

k "1:::

& x .
g e
4 o Create XY Data pod
By, - -
B Source
=) : .
‘}}J .!Fu_ (C)'0DB history output;

() ODB field output

g.] % () Thickness

%

——E:—:—:— i) Free body
;\ () Operate on XV data
N i) ASCII file
E?‘x \ O KE}fbﬂnard
™,
ﬁ | Continue... | | Cancel
&2
m ¥
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Postprocessing
Export Plot-Daten

= X¥ Data from Path >
Data Extraction

pah v

Madel shape: () Deformed (@) Undeformed

[ Project onto mesh, tolerance: |g

Point Locations:

(®) Path points
Include intersections

() Uniform spacing

mber of intervals [l =
:Q:
X Walues
(® True distance () X distance
(") Mormalized distance () Y distance
() Sequence ID () Z distance :Q:
¥ Values

Step: 1, Step-1
Frame: 1 |Step/Frame...

Field output variable: RF, RF1 Field Output...

Note: Result option settings will be applied
to calculate result values for the current
step and frame.
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