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Modeling of materials may be performed at different length scales, depending on the
area of Interest. Even though there are orders of magnitude between the different

scales in modeling of materials, there are still several similarities regarding mechanical
properties and modeling approaches.
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Problems investigated

« Topic 1: Abaqus introduction
- Example: investigation of stress concentration

« Topic 2: Material models:

- Exercise: Elastic, Non-linear elastic, Elastic-plastic, Visco-elastic, Anisotropic
elastic

« Topic 3: Build up a 2-D plane stress model
- Exercise: Scripting, Plate with a hole

« Topic 4. Composite layup, buckling of structures

« Topic 5: Crack-tip simulations

« Topic 6: Cohesive laws, extended finite elements (XFEM).
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Pre-processing, solver, Post-processing

« Pre-processing: Abagus CAE
- Defining and build up the model (saved in .cae and .jnl file and abaqus.rpy)
- Generate a job-name -> generate an .inp-file
- Can be replayed/modified using a python script in the CAE or
- command: abaqus cae noGUI=PYTHONSCRIPTpre.py

« Solver: Abaqus analysis
- Solve the problem defined in the .inp-file

- Information about the solving process can be found in the .dat, .msg and
.Sta file

- The analysis can be performed using the submit in CAE or the
command: abaqus job=JOBNAME.inp cpus=12 interactive

« Post-processing: Abaqus Viewer
- Open the output database .odb

- Can be replayed/modified in a python script in the CAE, Viewer or
command: abaqus viewer noGUI=PYTHONSCRIPTpost.py
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Introduction to Abaqus/CAE Pre-processing
“Getting Started with Abaqus: Interactive Edition”

« Creating part (2D or 3D)
- Sketch (or import) the geometry of a part
« Material definition
- Select e.g. a linear elastic material
« Define a section with a material
« Assign the section to a part
« Assembling parts to a model
« Configure the analysis
- Initial and step-1 (analysis type)
- Boundary condition and load (e.g. by using predefined sets)
- Define output: history and field (size of output and output variable)
« Mesh the model on part or assembly level (independent/dependent)
- 1) mesh-control, 2) seed, 3) element-type, 4) meshing part
« Create and submit analysis job
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Units in Abaqus

2.3.1 Units

Before starting to define this or any model, you need to decide which system of units you will use.
ABAQUS has no built-in system of units. All input data must be specified in consistent units. Some

common systems of consistent units are shown in Table 2-1.

Table 2-1 Consistent units.
Quantity Sl SI (mm) US Unit (ft) US Unit (inch)
Length m mm ft in
Force N N Ibf Ibf
Mass kg tonne (10° kg) shug Ibf s*/in
Time S S S S
Stress Pa (N/m?) MPa (N/mm°) Ibf/ft psi (Ibf/in?)
Energy J mJ (107 J) ft Ibf in 1bf
Density kg/m’ tonne/mm’ slug/ft’ Ibf s°/in*

Modeling and Viewing in Abaqus /CAE




Material

definition

= 43 Models (1) < = NN
= B0
% [y Parts (1)
E? Materials Name: IM
3¢ Sections Description:
= profies
® 4 Assembly ~ Material Behaviors
®10% Steps (1)

B Field Output Requests
%,’, History Output Requests
I Time Points
Bo ALE Adaptive Mesh Cons
ﬁ Interactions
§ Interaction Properties
§§ Contact Controls
& Contact Inkiakzations
Constraints
Connector Sections
® F Fields
[%5 Ampltudes
&% Loads
& BCs
L Predefined Fields
Blg Remeshing Rules
L, sketches
A Annotations
S2% Analysis
B 0bs
h Adaptivity Processes

B ra avnn dlnns

gemrall Thermal  Qther

Plasticity
Type:l?o Damage for Dyctile Metals
™ Use tes Damaqge for Traction Separation Laws
Damage for Fiber-Reinforced Composke:
Number of 0 a0e for Elastomers
Modulitime  Deformation Plasticity
r'mm QW'O
™ Notere muo
- Data
Young's Poisson's
Modulus Ratio
1

Topic 2:
Will focus on this

Modeling and Viewing in Abaqus /CAE




Create section Assign section to part

3]% Parks (1)
- [l Part-1

& Features (1) & ==
x| il et n2 .,
*@ Surfaces \gt‘

® skins ﬁr' E

@ o Steps (1) | E!l'!ﬂﬂl"f Type * ﬂ Skringers

B Field Outpe | (% Solid ﬂ} Section Assignrgents ﬁ.]‘,j o
PE History Ou | ¢ Shell eneralized plane strain B Orientatione : - m
E :Ile:jr - Eulaian. =2 Composite SE:n:I:'l_nzun P.smgnmentsLJ -
ﬁ - .:t'p - Conmposibe % Engineering Features — e
eractior Other ; ~ Bm Mesh (Empy) =
E Interactior : :.T] Bz ial , -

ﬂ Cortact (1 | e Materials (1] ]

Continue... Cancel - Elastic ’__I

4 Contact In IS
€] constraints * +

il ﬂﬁ Sections 1)

x
Bl Edit Section x| s, |
h Section: |Section-1

Mame: Section-1 s [T
Type: Solid, Homogeneous spphcable to the selected regions.

Type:  Solid, Homogeneous
Material: IEIasI:in: j Makerial: Elastic
[T Plane stressistrain thickness: |1 ~ Region

Region: Model

2K, | i—ancel | '
_o% | _Concel |

Modeling and Viewing in Abaqus /CAE 10




Assembly model
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Define sets

A3 Models (1)
=] Beam3D
= &p Parts (1)
= part-1
# &5 Features (1)
=y Sets (3)
- BC
Load
 Model %
@ surfaces
0 Skins
0 Stringers
+ SE Section Assignments (1)
f Orientations
B, Comoosite Lavuos

Boundary

Note the step
e for the BC

BE rstory Output £

‘b Sets (3) T TT
& sutsces M Creaste Boundary Condition
8 comnector & Name: jec-1
© 8 Engreering F
-"30&9096 ) Step: IW _'J
= o Inkisl ¥

~ Types for Selected Step

SymemnetrylArkisymmetry [Encastre

Velocky) velocky

b5 Tane Porks Acceler ationJAngular acceler stion
Bo ALE Adaptive Me SRSy S,

A [rper Connector velocky

= Connector accelersbion

E Interaction Prop
u Contact Corkrok

I Conkact [nitialze
4] Coretrants

oF oy oomen | |

I £ dit Boundary Condition x|

Name: BC-1
Type:  Displacement/Rotakion

Eligible Sets
Sets below may contan vertices, odges, faces or cells.

Womattac [ Teis)

- Fim W

Note: The dsplacement value will be
maintained in subsaquent steps.

Modeling and Viewing in Abaqus /CAE

13




Note the step
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Define output
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Mesh the model (part or mstance)
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Create job, submit and monitor
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Post-processing ...

Results Visualization

Types of plots available

» Model plots  Fast plot mode
Undeformed shape
Deformed shape

» Results plots Contour
Tickmark plots

Symbol
Material orientations

» X=Y plots Results versus analysis time
Spatial variation (path plot)
Operate on results
Plot to screen or save to file

field data
required

field or history
data required

visualization toolbox

l"

%E
D s

-----
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Modify the contour plot

wmdelkes&sl

M| om—— Hdam s o

';DO\II

General | Trisd Legend | Title Block | State Block |
¥ Show bounding box
[~ Show minfmax values
~ Upper Left Corner . Text
° x| S5 setFont..

% Viewport v: [o5 | | Color: _|

~ Background Numbers
—>{ Makch viewport | | Farmat:_|Fixed v

;IW"‘" Decimal places: | 135
Other color

3 & Output Databases (2) 1

B Viewport Annotation Options X

Modue: [Visualzation w| ODB: [M:/AFM-KOM/Home/lapmM/Teachir

S, Mises

(AVY g: 75%)
139.8
100.0
20.0
80.0
70.0
60.0
S0.0
40.0
30.0
20.0
10.0
0.0

Contour Plot Options i

Baskc | Color&style Limks | Other |

Note: User-defined interval values override
the sattings below.

{‘W\/Max
Max: C Auto-compute (139.829) I Show location

(¢ Specky: ]100

Min: C Auto-compute (0.564022) I Show location

(-‘Spedy:lo_

~ Auto-Computed Limits A0
When auto-computing animation lmits:

! IUse first and last frame limits _’:l Ti

|

ok |  appy |  efaurs |  cancel | |
The model database "M:\AFN-. i ’ rc
Q has been opened.
Modeling and Viewing in Abaqus /CAE 19




Tips and tricks

e Copy model before add new features
e Job-name = Model-name

o Keep related files in one folder e.g. by use the "start in” setup or open
by click on cae-file in folder eventually by making an empty file with the
cae-extension.

e After running the job, check the .dat, .msg, and .sta file or use monitor
in job menu.

e Use screen dump and saving e.g. in PowerPoint for later reference
e Save x-y plot as rpt-files for later comparison plotting
e Use macros or scripting for repeating sequences.

Saving models for word and powerpoints
-> File->Eport->3DXML

Downloads

ur 30 XML player hers to visualize 30 XML content in & standalon \” o atio
This player is free for download and use by sod-uses

Download the 3D XML Player

Rowntoad Online Mstafler (32-bit}
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Additional softwares

Notepad++: Good freeware program for editing files under windows

Matlab, Gnuplot or Python: For plotning xy-plots

Extra help

Simulia: https://swym.3ds.com/#community:73/home

Yahoo: https://aroups.yahoo.com/neo/groups/ABAQUS USERS/info
Facebook: https://www.facebook.com/groups/2244871379/

LinkedIn: https://www.linkedin.com/groups?home=&qid=3164622
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