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Preliminary



Preliminary: Subjected Software
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User Subroutine

1- Abaqus/CAE 2022

2-Microsoft Visual Studio 2019

3-Intel Parallel Studio 2020

(CAE=Complete Abaqus Environment)

https://soft98.ir/software/engineering/3534-simulia-abaqus.html
https://visualstudio.microsoft.com/vs/community/
https://soft98.ir/software/programming/391-intel-parallel-studio-xe.html


Preliminary: Linking Abaqus and Fortran
Step 1:Installing Abaqus/CAE, Visual Studio, and Intel Parallel Studio respectively.

Step 2: &ÉÎÄÉÎÇ ÔÈÅ ÄÉÒÅÃÔÏÒÙ ÏÆ ȰÉÆÏÒÔÖÁÒÓȢÂÁÔȱ andȰÖÃÖÁÒÓφτȢÂÁÔȱ

By default: 
C:\ Program Files (x86)\ IntelSWTools\ compilers_and_libraries_2020.4.311\ windows\ bin
C:\ Program Files (x86)\ Microsoft Visual Studio\ 2019\ Community\ VC\ Auxiliary \ Build

Step 3: Adding these variable and associated directory into Ȱ%ÎÖÉÒÏÎÍÅÎÔ ÖÁÒÉÁÂÌÅÓȱ

Step 4: Modifying Target

!ÄÄÉÎÇ ÔÈÉÓ ÁÄÄÒÅÓÓ ÔÏ Ȱ!ÂÁÑÕÓ #ÏÍÍÁÎÄȱ ÁÎÄ Ȱ!ÂÁÑÕÓ #!%ȱ  ÔÁÒÇÅÔ

ȰC:\ Program Files (x86)\ IntelSWTools\ compilers_and_libraries_2020.4.311\ windows\ bin\ ifortvars.batȱintel64 vs2019 & 

School of Mechanical Engineering, College of Engineering, University of Tehran

Step 5: Verification

ÇAbaqus Verification: run Abaqus Verification and cheek the .log file
Ç!ÂÁÑÕÓ #ÏÍÍÁÎÄȡ %ÎÔÅÒ ȰabaqusÉÎÆÏ ÓÙÓÔÅÍȱ ȟ Ȱabaqusverify -user_stdȱ ÁÎÄ Ȱabaqusverify -user_expȱ
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Introduction to FEA



Introduction to FEA: Motivation

Structural Analysis

Thermal Analysis

Fluid Structure Analysis

Electromagnetic Analysis

Multiphysics Analysis

Optimization Analysis
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Structural 
Analysis

time-
independent

Static Displacement/Stress Analysis
Sandwich Panel        

Composite Material

Eigenvalue 
problem

Buckling and post-buckling analysis

Frequency and mode shape analysis

time-
dependent

Quasi-static

Time-depend material response Creep and Viscoelasticity

Low-velocity forming

Unstable problems
local instabilities (e.g. surface 
wrinkling) and local buckling

Dynamic

Explicit dynamic analysis Impact of Composite Material

Implicit dynamic analysis

Response spectrum analysis

Introduction to FEA: Motivation
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Structural 
Analysis

Multiphysics

Thermal structural analysis

Fluid structural analysis

Optimization

Topology optimization

Shape optimization

Introduction to FEA: Motivation



Introduction to FEA: Basic Concepts
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Physical Problem Mathematical Model Solution
(governed by differential equations)


