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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.



Preliminary Concepts                                                                        3



Modeling and Viewing in Abaqus /CAE                                                     4

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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محدودالمانمراحل مدل سازی و تحلیل مسائل در نرم افزارهای 
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Pre-processing, solver, Post-processing

• Pre-processing: Abaqus 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



Modeling and Viewing in Abaqus /CAE                                                     6

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
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