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Grundlegendes Vorgehen

= ABAQUS/CAE ist in Module aufgeteilt,
jedes Modul steht flr einen
Modellierungsschritt (Geometrie,
Material, Vernetzung, Randbedingungen,
Belastung,......)
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Beispiel: Kragarm unter Gleichstreckenlast

p =10 N/mm?
AN
_ -h:10mm

Material (Stahl):
E =210 000 N/mm?
v=0.3
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Beispiel: Kragarm unter Gleichstreckenlast

1. Part

= Definition der Eigenschaften der Geometrie (3D,
2D, rotationssymmetrisch,.....)

= Erzeugen der Geometrie in ,,Skretch-Tool" (hier
2D-Model, welches extrudiert wird)

» Bestehenden Geometrien (z.B. aus CAD) kénnen
geladen werden

End Condition

Type: Blind

Depth: | 150

Options

MNote: Twist and draft cannot be specified together.
[7] Include twist, pitch: |0

[] Include draft, angle: |0

Sketch the section for the solid extrusion

Mame: | Kragarm
Modeling Space

@ 3D () 2D Planar () Axisymmetric

Type Options

@ Deformable

() Discrete rigid

_ . . MNone available
() Analytical rigid

() Eulerian

Base Feature

Shape Type

@soid | | I
© Shell Revelution

_ - Sweep

) Wire

) Point

Approximate size: | 200

Continue... ] [ Cancel
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Beispiel: Kragarm unter Gleichstreckenlast

2. Property

Eigenschaften der Geometrie werden durch , Sections®
definiert

-
2 1 M General  Mechanical Thermal  Hlectrical/Magnetic  Other
. ateria

Elastic

. gy n . . Type: |Isotropic =
= Definition der Materialeigenschaften =

2.2 Section e
= Section wird Material zugewiesen e R
— wenn mehrere Materialien, dann auch mehrere Sections
2.2.1 Assign Section

= Section wird Part zugewiesen (Geometrie wird mit
Material verknupft)

Region
Region: Set-1
Mame: | Kragarm_Section

Category R Mame: Kragarm_Section Section

@ Solid Type: Solid, Homogeneous

) Shell Generalized plane strain

[ =
Eulerian Material: | Steel EI 3

Composite

Section: | Kragarm_Section EI ﬁr..[."

Note: List contains only sections

#) Beam applicable to the selected regions.

[ Plane stress/strain thickness: 1

Type: Solid, Homogeneous

() Other Material: Steel

[ Continue... ] [ Cancel
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Beispiel: Kragarm unter Gleichstreckenlast

3. Assembly
= Modell kann aus Vielzahl von Parts bestehen

= jeder Part ist in eigenem Koordinatensystem definiert,
unabhangig von anderen Parts

= zum Zusammenbau werden aus des Parts ,, Instances"
gebildet, die im globalen Koordiantensystem
zueinander ausgerichtet werden

Create instances from:
@ Parts ) Models

Parts

Instance Type
@ Dependent (mesh on part)

) Independent (mesh on instance)

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

[7] Auto-offset from other instances

[ OK ] I Apply ‘ [ Cancel I
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Beispiel: Kragarm unter Gleichstreckenlast
4. Steps

= Definition der zu berechnenden Belastungzustande
= hier:

= 1. Step ,Initial®: Randbedingungen werden aufgebracht
(Initial-Step wird automatisch erstellt)

= 2. Step ,Kragarm_Last": Gleichlast wirkt auf Kragarm

Name: | Kragarm_Last Mame: Kragarm_Last

Type: Static, General
Insert new step after

Description:
Time period: |1

Nlgeom: @ off (This setting centrols the inclusien of nonlinear effects
9EM . gn  of large displacements and sffects subsequent steps.)

Automatic stabilization: None 4

Procedure type: | General [[)Include adiabatic heating effects

Dynamic, Temp-disp, Explicit
Geostatic

Heat transfer

Mass diffusion

Soils

Static, Riks

4 Tl 3

[Continue...] [ Cancel ]
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Beispiel: Kragarm unter Gleichstreckenlast

5. Output

= Welche Daten sollen ausgegeben werden?

b Stresces i
[ 3 Strains
b Displacerment/Velocity/Acceleration

w Forces/Reactions

4

m

RF, Reaction forces and moments

[] RT, Reacticn forces

[T] RM, Reaction moments

CF, Concentrated forces and moments

[] 5F. Section forces and moments

[T] TF, Total forces and moments

[] VF, Viscous forces and mements due to static stabilization
[] ESF1, Effective axial force for beams and pipes subjected to press
[] MFORC, Modal forces due to element stresses

[ MFORCSO, Modal forces in beam section crientation

[] REFOR, Force in rebar

[] BF, Body forces 57

I k

e

MNarne: F-Output-1
Step: Kragarm_Last

Procedure: Static, General
Domain: Whole model E| [T] Exterior only
Frequency: Every n increments E| n 1l

Timing: | Qutput at exact times

Output Variables

CDISP,CF,CSTRESS, LE,PE,PEEQ,PEMAG, RF,5, U,

hd

Stresses
Strains
Displacement/Velocity/Acceleration

Forces/Reactions

Contact

[ Energy

| Failure/Fracture

] Thermal

[T] Electrical/Magnetic

[ Porous media/Fluids

[] Velume/Thickness/Coordinates
[ Error indicators

[T] State/Field/User/Time

o A A A A . A .

4 I

[ Qutput for rebar
Output at shell, beam, and layered section points:
@ Use defaults () Specify:

Include local coordinate directions when available

() Select from list below @ Preselected defaults () All () Edit variables

Note: Some error indicators are not available when Domain is Whole Model or Int

3
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Beispiel: Kragarm unter Gleichstreckenlast

6. Loads

= Definition der Randbedingungen und Lasten
6.1 Randbedingungen (hier: Einspannung)

MName: Einspannung

Type:  Symmetry/Antisymmetry/Encastre
Step:  Initial

Name: | Einspannung

Step: | Initial E|

Region: Set-1

CSYS: (Glabaly [z A
() XSYMM (UL = UR2 = UR3 = 0)
@ YSYMM (U2= URL=UR3 = ()

Z5¥MM (U3 = URL = UR2 =10)
(0 KASYMM (U2 = U3 = URL = 0; Abaqus/Standard only)
) YASYMM (UL = U3 = UR2 = 0; Abaqus/Standard only)
() ZASYMM (UL = U2 = UR3 = 0; Abaqus/Standard only)
() PINMED (UL = U2 = U3 =0)
@ ENCASTRE(U1=U2=U3=URL=UR2=UR3=0)

Category Types for Selected Step

@ Mechaznical Symmetry/Antisymmetry/Encastre
Fluid Displacement/Rotation
Welocity/Angular velocity

() Electrical/Magnetic
Acceleration/Angular acceleration

©) Other -
- Connector displacement

Connector velocity
Connector acceleration

: | select regions for the boundary condition ( [7] Create set: Set-1 ) [Done]
Continue... Cancel

6.2 Last (hier: Gleichlast)

Type:  Pressure

Step: Kragarm_Last (Static, General)

Name: Gleichlast

Step:  Kragarm Last  [7] Region: Surf-1

Procedure: Static, General e E| i
Category Types for Selected Step

© Mechanical Concentrstedforce + Magnitude: |10

Mement

Amplitude: | (Ramp) E| PU

Shell edge load L
" Surface traction
©) Electrical/Magnetic Pipe pressure
lass diffusion Body force
@ Other Line load
Gravity
Bolt load =

Continue... Cancel Cancel
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Beispiel: Kragarm unter Gleichstreckenlast
7. Mesh

= Vernetzung der Geometrie und Auswahl der Elemente

= Aufgeteilt in 2 Schritte:

1. Aufteilen der Kanten in die gewlnschte Anzahl an Elementen pro
Kante

2. Vernetzung

Sizing Controls

Approximate global size: |10

Curvature control
Maximum deviation factor (0.0 < h/L < 1.0): 0.1
(Approximate number of elements per circle: &)
Minimum size control
@) By fraction of global size (0.0 < min < 1.0) |01

() By absolute value (0.0 < min < global size) |1

oK ] [ Apply J [Defaults] [ Cancel
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Beispiel: Kragarm unter Gleichstreckenlast
8. Job

= Berechnungsauftrag definieren, spezifizieren und absenden

Name: Kragarm

Model: Model-1

Mame: | Kragarm

Analysis preduct: Abaqus/Standard

Description:

Source: | Model

Submission | Genera | | Memory | Parallelization | Precision

@ analysis

Submit Time

Continue... H Cancel S
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Beispiel: Kragarm unter Gleichstreckenlast

Zusammenfassung:
= Part: Geometrie erstellen/laden
Property:
= Material definieren
= Section definieren

= Section Material zuweisen

= Assembly: Parts in Instances Uberfihren und zueinander
ausrichten

= Steps: Definition der Belastungszustande

= (Interaction: Definition der Kontakte)

= Qutput: Welche Daten sollen ausgegeben werden?
= |Loads: Definition der Randbedingungen und Lasten
= Mesh: Vernetzung und Elementwahl

= Job: Berechnungsauftrag erstellen
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Rotationsrandbedingungen

= 1. Referenzpunkt setzen
= 2. Constraint definieren
» 3. Referenzpunkt mit Oberflache verknupfen
4. Freiheitsgrade wahlen, die gekoppelt werden sollen

Modulg |:l eraction EI Model: | Model-1 H Step: |‘ Torsion E}

Marme: | Constraint-1

Type

Tie

Rigid body
Display body

Coupling

Adjust points

MPC Constraint
Shell-te-selid coupling
Embedded region

MName: Constraint-1

Type: Coupling

' Control points:  (Picked)
f surface: (Picked)

Coupling type: @ Kinematic
() Continuum distributing

Equation
38 AV () Structural distributing
- Continue... Cancel ]
w4 ortnuc ] [ e Constrained degrees of freedom:
+
a5 Ful F U2 F U3 FURL [F]UR2 [#] UR3

Select regions for the surface | individually [+] ( [ Create surface: )

Influence radius: @ To outermost point on the region
() Specify:

[] Adjust control points to lie on surface

C5YS (Global)y [p L
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Rotationsrandbedingungen

= 1. Referenzpunkt setzen

= 2. Constraint definieren

= 3. Referenzpunkt mit Oberflache verknupfen

= 4. Freiheitsgrade wahlen, die gekoppelt werden sollen

= 5. Rotation als Randbedingung definieren (Eingabe in
Bogenmal)

Name: BC-4
Type:  Displacement/Rotation

i

Procedure: Static, General

Step:  Torsion (Static, General)
Region: (Picked)

CSYS: (Global
Category Types for Selected Step (Global) [y L

_ . N Method: Specify Constraints
@ Mechanical Symmetry/Antisymmetry/Encastre B

Displacement/Rotation
Velocity/Angular velocity
Connec tor displacemen t

Connector velocity

Distribution: | Uniform E] fix)

[Fut:
vz
[Flu3:
[] URL:

() Electrical/Magnetic

() Other

radians
[¥] UR2: 314 radians
[7] UR3: radians
Amplitude: | (Ramp) E] Y\/

Note: The displacement value will be
maintained in subsequen it steps.
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Postprocessing in ABAQUS

Erstellen von X-Y-Plots

. 7 I 1 .
) wﬁ “‘L Bl <> Create XY Data
=3 )
"’ﬁi g--- Source
Bl Bt (O ODB history output
1 i ‘
A B (® 0ODB field output
> Thickness
=l O
== (O Free body
et (O Operate on XY data
, £ (O ASCII file
ry &9
O Keyboard
L B2 O Path
5‘4 e Continue... Cancel
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Postprocessing in ABAQUS

Erstellen von X-Y-Plots
» Auswahl der darzustellenden GrofB3en
= Auswahl der auszuwertenden Knoten/Elemente/...

¢ XY Data from QDB Field Qutput b

Steps/Frames

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

Variables  Elements/Nodes
Output Variables

Position: | Integration Peint d

Click checkboxes or edit the iderMfiers shown next to Edit below.

[ AC YIELD: Active yield flag
P[] LE: Logarithmic strain componel
» [ PE: Plastic strain components

[] PEEC: Equivalent plastic strain

[ PEMAG: Magnitude of plastic strain
p []5: Stress compoenents

Edit:

Section peint:

S XY Data from ODB Field Output

Steps/Frames

Note: XY Data will be extracted from the active steps/frames

Variables  Elements/Nodes
Qutput Variables

e

Position: | Unique Nodal

Click checkboxes or edit the NWentifiers shown next to Edit below.

[1rF2
[] RM3: Reaction moment
p [ Stress components

w [m] U: Spatial displacement
[1 Magnitude

duz
[] UR3: Rotational displag

Edit: | RF.RF1,U.UT

Section point:

Active Steps/Frames...

Save Plot Dismiss

Save Plot Dismiss

S5 XY Data from QDB Field Qutput

Steps/Frames

Note: XY Data will be extracted from the active steps/frames Active Steps/Frames...
Variables Elements/Modes

Selection

Method Mame filter: '\Q"

Pick from viewport
MNode labels

ALL NODES
REFEREMCE_POINT_PART-1-1 951
REFEREMCE_POINT_PART-1-1 952

Internal sets

PART-1-1.PART-ORING-1_PICKEDSET23
PART-1-1._PICKEDSET20
PART-1-1._PICKEDSET21
PART-1-1._PICKEDSET22
PART-1-1._PICKEDSET24
PART-1-1._PICKEDSET32

Save Plot Dismiss
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Postprocessing in ABAQUS

Erstellen von X-Y-Plots

{: Create XY Data

Source

() ODB history output
() ODB field output
() Thickness

() Free body

perate on XY data
() ASCII file

() Keyboard

() Path

Continue... Cancel

*

45 Operate on XY Data x
Enter an expression by typing and selecting X¥ Data and Operators below.
Example: maxEnvelope( "XY¥Data-2", "XYData-4" ) * 2.5 + "X¥Data-5"
combine d)
XY Data Operators
Name filter: G- A-XYData, float, or integer
Name Description X-XYData
RF:RF1 Pl: PART-1- From Field Data: RE:RF1 at pa nce PART-1-1node| | - integer
U:U1 Pl: PART-1-1 From Field Data: U:U1 at partinstanceWgRT-1-1node & F-float
asin(4) ~
atan{A)
(A A
butterworthFilter(X,F)
chebyshevFilter(¥ F,F)
chebyshev2Filter(x,F,F)

Add to Expression| [ Skip checks

Create XY Data... Save As... Plot Expression

combine(¥,X)
cos(A)
cosh(A)

currentMax(;

currentRng(X)
currentAva(X)

Clear Expression

{# Save XY Data As

=fame: |RF_L_1

Note: The created XY Data object is saved
only for the current Abaqus session,

Cancel
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Postprocessing in ABAQUS

Erstellen von X-Y-Plots
» Export von Daten

% Abaqus/CAE Student Edition 2016 [Viewport: 1]

e, [E] File Model Vienport View Result Plot Animate Report Options Tools Plug-ins Help K7
5 Report XV Data X DO E® & & befpon s o LGl a vl ¢ L LEITLEE &
XY Data  Set Ly He @Dk oo e Ko CR.E 3
L Model  Results Module: ‘:\/\suallzatmh \ Model: |: C:/Users/H.Baaser/ownCloud/DATEN_HBaa_ownCloud_FH/LEHRE/VORLESUN
Select from: () XY plot in current viewport Session Date v S0\ i
[ = &5 Output Databases (1)
MName filter: i #1E5] Model Database (1)
@ [ Spectrums (7)
Name Description g Qf,‘:;f(‘jf
- . [ Paths = .
RF:RF1 Pl: PART-14 M: 95 From Field Data: RERF1 at part ins (0 Display Graups (1) W I f r
RF_U_1 combine ( "RE:RF1 Pl: PART-1-1 N: & ooy L5k bsp -WEIse Tu
U:U1 Pl PART-1-1 M 952 From Field Data: U:U1 at part insta o XLS_EXport
_temp_1 at part instance PART-1-1 node 92
g |
Datei —
ateinamen :
sz
..i E 0.5k
er
oK Apply Defaults Cancel
2 ; TECHNISCHE
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Beispiel: Lochscheibe

Material:
E =210 000 N/mmgZ
a p =25 N/mm v=023
s
N Gesucht:
Qaiﬂ 1 mm —> | E Spannungsverlauf in

— 7 Zugrichtung im Schnitt a-a

N

s

a
B 8 mm N
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Postprocessing in ABAQUS

Ausgabe von Daten entlang eines Pfades

Point Coordinates (Examples: 00,3 003 .3)
100-2000
2002000

Node Query

Partinstance PART-11 v

Node label:

MNote: Coordinates will be extracted from the
undeformed model shape.

Node location:

Source
(7) ODB history output
() ODB field output
() Thickness
(") Free body
(71 Operate on XY data
() ASCI file

) Keyboard

i@ Path

Continue... ] [ Cancel

Data Extraction
Path: Path-1 i
(7) Deformed @ Undeformed

Model shape:

Point Locations:

@ Path points

Include intersections

() Uniform spacing

Mumber of intervals

o
b
K Values L
@ True distance () ¥ distance i3
) Nermalized distance () Y distance
) Sequence ID () Z distance o

¥ Values
Step: 1, Einzellast

Frame: 1 |Step/Frame...
Field output variable: §, 511 (Avg: 75%) Field Qutput...

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

Rl ——)

G

Save As... |

[ Pt | [ Cancel |
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