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Grundlegendes Vorgehen

= ABAQUS/CAE ist in Module aufgeteilt, S Model Dotabase [ g

=145 Models (1) ey et
" jedes Modul steht fur einen Modellierungsschritt M sl
(Geometrie, Material, Vernetzung, 5 Mo ‘st
. . “ . @ Interaction
Randbedingungen, Belastung,......) g sector ) via frone
. 5 #d Assembly =1 7 e? o
* Module und Model tree geben Reihenfolge B b, & f Optimition
der Modellierungsschritte vor . oty Oups s ’ Visuslization
T |IME FoInts - 1 Sketch

B;; ALE Adaptive Mesh Constraints
ﬁ Interactions
& Interaction Properties
ﬁ Contact Controls
j‘a‘ Contact Initializations
fgj\f Contact Stabilizations
'ﬂ] Constraints
@ Connector Sections

# F Fields
r\; Amplitudes
[ Loads
[ BCs
fLs Predefined Fields
Remeshing Rules
L Optimization Tasks
I& Sketches

~A Annotations
= i; Analysis

.g. Jobs

%@ Adaptivity Processes

Bl Co-executions

HE Optimization Processes
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Beispiel: Kragarm unter Gleichstreckenlast

p =10 N/mm?
AN
N I n=s0mm
| =150 mm b =20 mm

Material (Stahl, elasto-plastisch):
E =210 000 N/mm?

v=0.3

o= 355 N/mm?

6 (g,=3%) = 490 N/mm?
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Beispiel: Kragarm unter Gleichstreckenlast

Preprocessing ==

Modeling Space
@ 3D () 2D Planar () Axisymmetric

1 . Pa rt Type Options

@ Deformable

= Definition der Eigenschaften der Geometrie (3D, 2D, .
rotationssymmetrisch,.....) o Anabticolrigia
Eulerian
= Erzeugen der Geometrie in Skretch-Tool (hier 2D-Model, Base Feture
. . Shape Type
welches extrudiert wird) RO —
%) Shell Revolution
= alternativ Geometrie aus CAD-Daten i | |
) Point

Approximate size: | 200

Continue... ] 1 Cancel

End Condition
Type: Blind

Depth: 150

Options

Note: Twist and draft cannot be specified together.

[ Include twist, pitch: [0
[l Include draft, angle: |0

Sketch the section for the solid extrusion ,
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Beispiel: Kragarm unter Gleichstreckenlast

2. Property =
Eigenschaften der Geometrie werden durch Sections definiert T
2.1 Material

= Definition der Materialeigenschaften o
2.2 Section * s R
= Section wird Material zugewiesen S

— wenn mehrere Materialien, dann auch mehrere Sections
2.2.1 Assign Section

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

Region
Region: Set-
Name:  Kragarm_Section egion: Set-1

Name: Kragarm_Section Section

Category  Type

@ Solid Type: Solid, Homogeneous

) Shell Generalized plane strain E} LUC
£

Section: | Kragarm_Section E] &

Note: List contains only sections

Material: | Steel : .
applicable to the selected regions.

Bl Eulerian

fe it T
L || Plane stress/strain thickness: 1

() Other |—OK

[ Continue... ] [ Cancel

Type: Solid, Homogeneous

Material: Steel

oK 1 Cancel
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Beispiel: Kragarm unter Gleichstreckenlast

p =10 N/mm?
AN
N I n=s0mm
| =150 mm b =20 mm

Material (Stahl, elasto-plastisch):
E =210 000 N/mm?

v=0.3

o= 355 N/mm?

6 (g,=3%) = 490 N/mm?
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Beispiel: Kragarm unter Gleichstreckenlast

2.1 Material

= Auswahl der Materialeigenschaften
= Eingabe der Materialparameter

= hier: elasto-plastisches Materialverhalten

verfestigend

Cat-

ideal plastisch

Ool-{pec

entféstigend

Name  Stahe-5055

Descrpborn

Matetal Beuvioes

Gosesl  Mechasscsl  Thesma | BectrcalMagnetic  Other
B
Type: Soteoge -

¥ Zuboptions

L temperatine-Sependent dota

Number of fiedd vanables 0 ke tempeative-dependert data
Mok time scale For viscodlastictys Longterm = Humbies of hield variabiles 0
[ YPap— Duts
No tenwsn Yield Plaatic
Strem Strain
)

Dats 1 S5 E
Young's Pobsom's 2 =0 0
Maatubss Katio

L onowo N

o Camced oK Cancel

Name  Stahe-5055

Descrpborn

Matetal Beuavioes
Elnibic

Gowesl  Mechasscal  Thermal  PecticalMagnetic  Qthar
Plastic
Hardenng lsetropc ¥ lubcptions

Lise cram-cate-depemdent data

£

€

£

http://www.cae-wiki.info/wikiplus/index.php/Verfestigung
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Beispiel: Kragarm unter Gleichstreckenlast

3. Assembly
= Modell kann aus Vielzahl von Parts bestehen

= jeder Partist 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 7 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 ] [ Apply 1 [ Cancel ]

Festkérpermechanik
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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 auf Kragarm

Name: | Kragarm_Last

Insert new step after

e dinpdecermmnts and offects sibeeguent step.)

Procedure type: | General

Dynamic, Temp-disp, Explicit
Geostatic
Heat transfer
Mass diffusion
Soils (=
Static General {9
Static, Riks -
«| m }

lContinue...] [ Cancel J
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Beispiel: Kragarm unter Gleichstreckenlast

5. Output — '

Name: F-Output-1

= Wahl der auszugebenen Grofen/Daten S Magutes
Procedure  Static, General
Domain Whole model » Exterior only

Timing: | Qutput st exact times

Output Varables

Select from list below @ Preselected defauits Al Echt vansbles
} Streszes n CDISP, CF CSTRESS LE PE PEFQ PEMAG RE S U
[ 2 Strains P B Seenss
P M Stains
2 Displacement/Velocity/Acceleration P M Dizplacement/Velccity/ Acceleration
. — P W Forces/Reactions
v Forces/Reactions E : o
P W Contact
RF, Reaction forces and moments b Pty
[] RT, Reaction forces P | Failure/Frocture
. » Thermal
[] RM, Reaction moments 4
1 3 Electrcal/Magnetic
CF, Concentrated forces and moments b Y Pons rmicdaFioichs
[] 5F. Section forces and moments P | Volume/Thickness/Coordinates
Error indicators
[T] TF, Total forces and moments P o incicatioe
. . - i » Stete/Fiedd/User/Time
[] VF, Viscous forces and mements due to static stabilization
[] ESF1, Effective axial force for beams and pipes subjected to press
D Note: Some sror indicatoes are not avislabie when Domain # Whole Model or Inl
MFORC, Modal forces due to element stresses
’ . . . . Output for rebar
[C] NFORCS0, Modal forces in beam section orientation Output at shell, beam, and tayered section poines:
[] REFOR, Force in rebar @ Use defaults ) Specify
D EF,. Bo ,j-\r.- forces - 7 Indude locel coordinate drections when available
' 1 3 = o
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[
Beispiel: Kragarm unter Gleichstreckenlast

6. Loads

= Definition der Randbedingungen und Lasten

6.1 Randbedingungen (hier: Einspannung)

Meme  finpannung

Type  Symmetny/Artcymmetry/Enzazre
Step:  Tatial

Nyms  Lingpantiung Region:  Set1

Swep:  Inlial -

CSYS (Glohaly 3 Xy

Caegony Typestartwactas ton - ASTMM “Ul = URZ - URd < ﬁj
& Mechamenl Sy rgs Ay ety L et e IYSIMMAE=URI=UR3I =D
Ciplacemact Rotatins ) ZSYMM (U2 = URL - UR2 - 0)
Veociy/Angdarvelecity

Flectnzal Magrshis S EEREE S :
e Aududive/Angule oo FASYRM (L2 = U3 = URD = ©; Ay Standand nely|

ftea Comnector Shiglhazement YASYMM (UL = 12 = URZ - &; Abzeuss/Standard cely)
Cornectorveaciy . + ZASYMM (UL = U2 = URS = ©; Absqus’Standard orly)
Cornectoraccelsistion 2
PINNED (IR =2 =U3=0)
@ ENCASTRE (UL = L2 U3 = URL = UR2=UR3 = Q)

o | Concel

6.2 Last (hier: Gleichlast) i Gt

hre |G ctinx Kragenm_Last (Static. Gerera)
Swe  [Mmyun_an [j Reqion: Surd-l
Fiaiets .3 T
T A Distnbution: Unrom q 8
Cueyan Typer 12 fectad ez
@ Msnre LomeTaexs fzxe Magritce 10
Nzrert S S
Ampitude  (Zamp) q P
Sl adgelane o
Sifuetachn
L LT TS,
— Fuayp tave
. los el
treny
bl iae -
|cassannsl Seeim oK | cances |
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Beispiel: Kragarm unter Gleichstreckenlast

7. Mesh

= Vernetzung der Geometrie und Auswahl der Elemente
= Aufgeteilt in 2 Schritte:

1. Definition der ElementgrolRe

2. Vernetzung

Swng Conbrols

Approwmate global sizes 10

9] Curvature comtrol
Mazimum devistion factor 00 < /L <10% 0.
(Appeonimate ramier of elements per circle 8)
Minimum size control
W By fracbon of glodal size (00 <min<10) |01

0 By strsolule value N0 « mn < global sige) 11

ok | | Aml | | Demuls Concel

AN, NS
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[
Beispiel: Kragarm unter Gleichstreckenlast

7. Mesh

= \erfeinern des Netzes

- -
ture Tools Plug-ins Help R?

*P(’vk-«@

Model:

Module: =

fla L;a,‘
T
W,

Bias
@ Mone () Single () Double

Sizing Copirols

@e element size: |2 >

—

Curvature control

Maxirmum deviation factor (0.0 < h/L < 1.0):

(Approximate number of elements per circle: 8)

Minirmurm size factor (as a fraction of element size):

©) Use default (01) @ Specify (0.0 < min < 1.0)

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

[ ok | | Apply | [ Defaults | | Cancel |

TECHNISCHE
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Beispiel: Kragarm unter Gleichstreckenlast

8. Job

= Berechnungsauftrag definieren, spezifizieren und absenden

Name Kragerm
Model Model-1

Name: | Kragarm ;
Analyus product:  Abagus/Standard

; Descorigtion:
Source: | Model EI .o

Submissor | G I Memoty | Paralleluation | Precaion

‘ MOdd‘l ] Job Type

& Full anadyse

Restart
Faam Mode
& Sackground Queve
Submut Time

& Immedatel,

hes e

[ Continue... ] [ Cancel v

| Name: Job-1

Model: Model-1
Analyss product: Unknomm

Descripbon:

iﬁtnetﬂ Memory  Paalietzation

4| Uze multple processorn

Abaqus/Explicit
Number of domaine: 6

Paralelzation methed |Domain ||

Multiprocessing mode | Defalt =

Precizion

: Festkorpermechanik
FKM Dipl.-Ing. Gregor Knust
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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: Ausgabe von Daten/GroRen definieren
= Loads: Definition der Randbedingungen und Lasten
= Mesh: Vernetzung und Elementwabhl

= Job: Berechnungsauftrag erstellen

FI{M Festkérpermechanik 15 @524 TECHNISCHE
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Rotationsrandbedingungen

= 1. Referenzpunkt setzen
= 2. Constraint definieren
w/ 3. Referenzpunkt mit Oberflache verkntpfen

4. Freiheitsgrade wahlen, die gekoppelt werden sollen

Meduf |2 1fesmon o] Medes | s 5] siep | Tersion

Name  Constraint-1

Type
Te
Rigid body
Display body

o b
Adpust ponts
MPC Constamt
Shell-to-sclic coupling
Embeddsd regicn
Equstion

Zontinue... || Cancel

Name: Constraint-1

Type: Coupling

’ Control points: (Picked)
f surface: (Picked)
Coupling type: @ Kinematic
() Continuum distributing
*) Structural distributing
Constrained degrees of freedom:

¥utl [v]u2 [¥]u3 [VIURL [V]UR2 (V] UR3

Influence radius: @ To outermost point on the region
) Specify:
[] Adjust control points to lie on surface

CSYS (Global) [z L

Festkérpermechanik
FKM Dipl.-Ing. Gregor Knust
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Rotationsrandbedingungen

= 1. Referenzpunkt setzen

= 2. Constraint definieren
= 3, Referenzpunkt mit Oberflache verkntpfen
= 4. Freiheitsgrade wahlen, die gekoppelt werden sollen

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

_, —,—— Name: BC4
Name: Torsion Type  Duplscemert/Rotation

Step: | Torsion B

Step:  Tomsion (Statie, General]

flegom (Picked)

Procedure: Static, General

CSv& (Global) b A
Category Types for Selected Step csy obal) 0

’ - Method:  Specify Contrmints
© Mechanical Symmetry/Antisymmetry/Encastre

Displacement/Rotation
Velocity/Angular velocity
Connector displacement

Prtrbuticn:  Unfoem
- - = (1 E
() Electrical/Magnetic

() Other ]
Connector velocity

Uz
URL

7] UR2 314
URX:

Amphtude | (FRamp)

Note: The displacerment velue wibl be
mantained in suleguent steed

Continue... Cancel

oK | Camcal

'FKM Festkérpermechanik 17 ;.;s‘{‘s" TECHRISCHE
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Postprocessing in ABAQUS

Erstellen von X-Y-Plots

> |38 B

4

F‘

)
[
a aEa ana

‘% rnnr-m P

X B=E
Sl
&

[

u
(e &

| oma [

i |3

B 5> Create XY Data

Seurce
O ODB history output
(® (ODB field output
(O Thickness
(O Free body
(O Operate on XY data
(O ASClI file
O Keyboard
(O Path

Continue... Cancel

FKM

Festkérpermechanik
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Postprocessing in ABAQUS

Erstellen von X-Y-Plots

= Auswahl der darzustellenden Grol3en

= Auswahl der auszuwertenden Knoten/Elemente/...

3¢ XY Dats from QDB Field Output
Steps/Frames

Note= XY Dats will be etracted from the active steps/Trames Active Steps/Frames

Variabies  Bements/Nodes
Output Vansbies

Pesition: Integration Paint

Chek checkboxes or edit the idesNJiers shown next 1o Edit below

[T AC YIELD: Actwve yield flag
1 3 LE: Logarithmic strain componer
P [ PE Plastic strain components

[T PEECE Equavalent plastse strain

[] PEMAG: Magnitude of plastic strain

P[] % Stress compenents

£da.

Section point

Save Plot Dismins

3¢ XY Dats from QDB Field Output

Steps/Frames

Notes XY Dats will be etracted from the sctive steps/Trames

Variabies Hements/Nodes
Output Vansbies

Pestiore  Unigue Nodal

[ 1rs2

Leaction moment

P ] % Stress components
v [W] L Spatial displacement
] Magnaude
Hu
Ouw

] UR3: Rotational displac
fda; RERFLUUT

Section point

Save

s shown next 1o Edit below

Plot

Active Steps/Frames.

Dismins

3¢ XY Dats from QDB Field Output

Steps/Frames

Note: XY Dats will be extracted from the active steps/Trames

Vanables Elements/'Nodes
Selection
Method

Pick from viewport

Active Steps/Frames.

Name filter. °

Node labels REFEREN: (NT PART-1-1 851
[Nodesess |
Interral sets PART-1-1.PART-ORING-1 PCKEDSET2Y

PART-1

PART-1

PART-1- 2

PART-1 24

PART-1-1, PICKEDSET2

7 Highlight tems in viewpert:

Save

Plot Disming

Festkérpermechanik
FKM Dipl.-Ing. Gregor Knust
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Postprocessing in ABAQUS

Erstellen von X-Y-Plots

& Create XY Data b [ & v m v :
Ertor am sxpromsicn by typing and sslvcting XY Det snd Cpmretorn bekow
SDL”’CE i;rn':::yl:"vixl.in.-\:cv XeData-2* AVOsta- & )" 25 « “NeDate. 5
() ODB history cutput
(O ODE field output beivec] ] e
() Thickness " ,,r
() Free body e
®) Operate on XY data
() ASCI file by
() Keyboard S ] & Save X Data As ®
O Path J-":--'-'i-'l- Msme: | RF_U_1
R G L] ot ks 2 : Note: The created XY Data object is saved
Continue... Cancel e only for the current Abaqus session.
Cruste XY Date Seove As. Plut bxpresmem Ohaer EBprassan
FI(M Festkorpermechanik 20 4 bl
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Postprocessing in ABAQUS

Ausgabe von Daten entlang eines Pfades

Source

() ODB history output

Data Extraction
Path: |Path-1 -

Model shape: () Deformed @ Undeformed

) QDB field output Point Locations:
= 5 @ Path points
() Thickness
[¥] Include intersections
) Free bOdy () Uniform spacing
(") Operate on XY data Number of intervais [IEB|
(71 ASCI file ot
) Keyboard X Values 4
@ Path @ True distance () X distance \i
= (©) Normalized distance () Y distance
% ) SequenceID () Z distance 02
Continue... ] [ Cancel
Y Values F
Step: 1, Einzellast
Field output variable: S, S11 (Avg: 75%) )
Note: Result option settings will be applied E
to calculate result values for the current 1
step and frame.
Save As... ] [ Plot ] ’ Cancel
flisligii. ) . TECHNISCHE
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Postprocessing in ABAQUS

Erstellen von X-Y-Plots

= Export von Daten

e T D Medd Vegpse Ses et P A
5+ Report XY Data X Y
K¥ Data  Setu
Select from: a (D) XY plot in current viewport T
& Ceves Cusonn ™
MName filter: gy lni' 1 Zerine .
Name Description - s 85
RF:RF1 Pl: PART-141 M: 95 From Field Data: RERF1 at part ins l.:‘ i y
RF_U_1 combine ( "RE:RFT Pl: PART-1-1 M: 'a"- nn .
U:U1 Pl: PART-1-1 My 852 From Field Data: iU at part insta g 1 o
_temp_1 at part instance PART-1-1 node 92 S =
vergeben =
s:=
am
\
oK Apply Defaults Cancel

Dvsctarement

bsp.weise flr
XLS-Export

Festkérpermechanik
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TECHNISCHE
UNIVERSITAT
JARMSTADT

A

22



Beispiel: Composite [45°/0°/90°]

p=1N/mm?
Material:

E, = 140 000 N/mm?

a
X
P E2 — 9700 N/mm2

| = 60 mm . E; = 9700 N/mm?
Gy, = 5600 N/mm?
=150 G, = 5600 N/mm?
G,; = 3800 N/mm?
b =20 23
o v, = 0.29
v13=0.29
v,;=0.4
Gesucht:
INAY
)
Verlauf der Querschubspannungen
Im Schnitt a-a (I = 40 mm)
Fm Festkdrpermechanik 23 & N ERRr
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Beispiel: Composite-zZylinderschale

IR:20mm R =20 mm
Schichtung 1:
h =3 mm mit [55°/-55°/0°],

Schichtung 2:
h = 4 mm mit [0°/90°/90°/0°],

Material:

E, = 140 000 N/mm?
E, = 9700 N/mm?
E; = 9700 N/mm?
Gy, = 5600 N/mm?
G5 = 5600 N/mm?
G,; = 3800 N/mm?
v, =0.29
v13=0.29
v,3=0.4

F=1000 N

Gesucht;

Absenkung w des Punktes P infolge
der Last F

Festkérpermechanik
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