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ABOUT THE COURSE

BACKGROUND

TheFinite ElementMethod (FEM)s a numericaland
computerbased technique of solving a variety of

practicalengineeringproblemsthat arisein different
fields It isrecognizedby developersandusersaasone
of the most powerful numericalanalysistools ever
devisedo analyzecomplexproblemsof engineering
Asappliedto solidandstructuralproblemsthe finite

element method is the leading technique for

analyzingthe behaviorof structureswhensubjected
to a variety of loads The loads may be static or

dynamicandthe structuralresponsesanbe linearor

nortlinear, with varyingdegreesof complexity The
underlying theory of the method is now well

establishedwith manybooksand coursegproviding
adequate=xplanation®f the theory.

PRELIMINARY SUGGESTED READINGS:

J. N. Reddy

AN INTRODUCTION TO THE FINITE ELEMENT
METHOD,

3ded., McGrawHill, New York, 2006. It is now
available an Asian or international edition and the
participants may purchase it from local stores.

J. N. Reddy

ANINTRODUCTION TO NONLINEAR FINITE
ELEMENT ANAL%SI

Oxford University Press,Oxford, UK (2004. The
participantsare encouragedto buy a personalcopy
ororderit fortheirY 6 b b WBadyL O

Finite Element Method
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WHO SHOULD ATTEND
THIS COURSE?

The courseis aimed at engineers/scientistsvho
are involved with modeling of structures or
coupled problems and who intend using
commerciallyavailablefinite elementpackagego
analyzeengineeringoroblemsof the aeronautical,
automobile, mechanical, civii and other
engineeringndustries

Thecoursewill alsoenableparticipantsto be able
to write their own FEMsoftware Participantsare
assumed to have knowledge of the basic
principlesof structuralmechanicsheat transfer,
andfluid mechanics

Someknowledgeof the finite elementmethodis
anadvantagebput not essentialasan overviewas
appliedto linear problemswill be includedin the
course

COURSHMATERIALS

A copy of the overheadausedin the presentation
of the coursewill be provided as a part of the
coursematerial The materialusedin the power
point slides is largely taken from the authors
followingtwo books

J. N. Reddy,
An Introduction to the Finite Element Method, 3
ed., McGravHill, New York, 2006.

J. N. Reddy,

An Introduction to Nonlinear Finite Element
Analysis, Oxford University Press, Oxford, UK
(2004).
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COURSPBBJECTIVES

The major problem facing the analyst
contemplating the use of the finite element
technique(asa userof a commercialcode) lies in
acquiring appropriate knowledge to provide
assurancehat the finite elementmodel produced
gives a reasonablyreliable representationof the
"real life" systembeing analyzed The present
courseis designedto bridge the gap betweenthe
theoretical finite element knowledge and its
industrialapplicationsby providingphysicalnsights
into the theory of the method and relationship
betweenthe physicaldata (e.g., loads, boundary
conditions constitutivebehavior etc) andthe finite
element model of a physical problem The
instructorwill sharehis knowledgeand experience
to addresssome of the issuessuch as physical
characteristicsof elements, element selection,
mesh design, convergence,boundary conditions,
loadrepresentationandresponseharacteristics

This course is intended to provide engineers
working in aerospace, automotive, civil, and

mechanical engineering industries as well as
numericalanalystsand materialsscientistswith the

theoryand applicationsof the linearand nonlinear
finite elementanalysiof problemsfrom solid and

structural mechanics, including a coverage of

composite materials and laminated composite
plates and shells At the end of the courseone
would haveacquiredknowledgeof finite-element
analysidinear and nonlinearanalysisof structural
problemsas well as other field problems Every
attempt will be madeto makethe courseasself

containedaspossibleoverviewasappliedto linear
problemswill beincludedin the course

BENEFITS OF ATTENDING
THE COURSE

Personswho have attended the course and
followed the material should benefit in
strengthening their background in the
followingareas

1. Anunderstandingof the formulative steps
involved in the finite element model
development of the equations of solid
mechanicsandcompositematerials

2. Generationof finite element data (eg.,

selectionof elementsand mesh,computation
of nodal forces, imposition of boundary
conditions, etc.) and proper imposition of

boundaryconditions,exploitation of problem
symmetriesand interpretation and evaluation
of theresults

3. The ability to write a finite element
computermodulefor a physicalproblem(eg.,
userspecified subroutine for a commercial
program)

4. Theability to read and evaluatetechnical
proposals/reports/papersn the finite element
analysi®f structuralproblemsn engineering

5. Theknowledgeto teachthe finite element
analysiproceduredo others
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COURSE CONTENTS

(actual coverage and sequence may differ depending on the participants background)

BACKGROUND: INTRODUCTION TO NUMERICAL METHODS
A OverviewPbasic ingredients of the FEM
A Comparison with alternative numerical methods

BASIC CONCEPTS OF PEMEDIMENSIONAL PROBLEMS

Axial deformations of a bar or edenensional heat transfer

Strong and weak formgfiationaland virtual work statements)

Primary and secondary variables of the formulation

Essential vs. natural boundary conditions

Methods of approximations (weédrm Galerkinmethod)

Finite element approximation functions (linear, quadratic, and cubic elements)
Assembly of element equations

Illustrative examples and discussion of results in light of physical response

o T I Do To I Do Do

EXTENSION TO OF FEM TO IDUGENSIONAL PROBLEMS

A Membrane and heat transféke problems in 2D

A Elements types (triangular and quadrilateral elements)

A Axisymmetriproblems

A Discussions of representative field problems to understanding modeling issues

EIGENVALUE AND THOEPENEDENT PROBLEMS

A Free vibration of elastic systems (natural frequencies, modal response, etc)
A Transient Analysis

A Time integration procedures

A Explicit dynamic integration

NUMERICAL/COMPUTATIONAL ISSUES

A Subparametridgsoparametricandsuperparametriormulations
A Numerical integration

A General modeling considerations

PLANE ELASTICITY

A Governing equations of plane elasticity problems

A Elements types (triangular and quadrilateral elements)

A Incompatible modes

A Discussion of example problems to bring out modeling issues
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THREBIMENSIONAL PROBLEMS

A Heat transfettype problems

A Elasticity problems

A Types of D Finite elements (interpolation functions)

INTRODUCTION TO NGNNEAR PROBLEMS

Geometric and material ndimearity

Nonlinear formulation of a-B Model problem

Solution algorithms for the solution of rorear algebraic equations
Derivation of tangent stiffness coefficients

Convergence criteria

To To I Do Do

NONLINEAR BENDING OF BEAMS

EulerBernoulli beam theory

Nonlinear finite element formulation of EulBernoulli beam theory
Tangent stiffness calculations

Membrane locking

Timsohenkdeam theory and its finite element model

Shear locking

Numerical examples

To To I o Do I Do

NONLINEAR BENDING OF PLATES

A Nonlinear finite element formulation of the fistder shear deformatiomindlin) plate theory
A Tangent matrix coefficients

A Shear and membrane locking

A Numerical examples

CONTINUUM FORMULATIONS
Continuum equations

Measures of stress and strain

Total and Updatetdagrangiamescriptions
Degenerated thick shell element
Applications

OMPOSITE MATERIALS AND STRUCTURES
An Introduction to FibeReinforced Composite Materials
Equations of Anisotropic Elasticity
Linear Finite Element Analysis of Composite Plates and Shells
Nonlinear Analysis of Composite Plates and Shells

FFFFFFFFFFFFFFF

To o Io Po () I Do I o Do




ABOUT THE INSTRUCTOR

WWW.ironix-conferences.com

ABOUTTHECOURSENSTRUCTORN. REDDY

http://authorsisihighlycitedcom/
and
http://www.tamuedu/acml

Dr. INReddyis a DistinguishedProfessoandinauguralholderof the
OscarS Wyatt EndowedChairin MechanicalEngineeringat Texas
A&M University CollegeStation, TexasHe isthe authorof numerous
journalpapersandtext bookson theoreticalformulationsand finite-
elementanalysi®f problemsn solidandstructuralmechanicgplates
and shells), composite materials, computational fluid dynamics,
numerical heat transfer, and applied mathematics Dr. a Yy § d L O
research centers on theoretical formulations and numerical
simulationsf problemsin solid and structuralmechanicscomposite
materials, computational fluid dynamics,numerical heat transfer,
geology and geophysicsand computationalbiology. Dr. 0 Yy § d L O
researchprovidesthe cutting edge advancedhat enable othersto
adapt his accomplishmentsnto sophisticatedcomputer software
usedby designengineersworld-wide. His noveltheoriesand finite
element models have been implemented into commercial finite
elementcommercialsoftwaredike ABAQUSNISAand HyperForm
Suchan eminentrecord of researcthasearnedDr. Reddynumerous
national and international awards,including the 1998 Nathan M.
NewmarkMedalfrom the AmericanSocietyof CivilEngineersAward
for Excellencén the Fieldof Compositegnd DistinguishedResearch
Award from the AmericanSociety for Compositesand the 2003
Computational Solid Mechanicsaward from US Associationfor
Computational Mechanics He also won the AFS Award for
Distinguished Achievementin Research,the Texas A&M Bush
Excellence Award for Faculty in International Research,and
DistinguishedResearchwardof the SigmaXi. Dr. Reddyisone of the
few researcher engineeringaroundthe world (onlyone at TAMU)
who is recognizedby ISIHighly Cited Researcheraith over 10,000
citationsandH-indexof over46.
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NOTE: THIS COURSE IS LIMITED TO A
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1
SMALL NUMBER OF PARTICIPANTS, |
1
RESERVE YOUR PLACE SOON! ]
1
1
1
1
|

REGISTRATION FEE: 980, EUR * |
(*) Registration includes:

V 3 full days course,

V Printed Course Materials,

V Course Certificate,

V 2 refreshments daily,

V Lunch at Hotel (daily / 3 days).

V 10% discount voucher for the upcoming
ACEX 2011 conferencé@frtuga)
www.acex2011.com

Registration Fee:
Early registration = 980 EUR * (till 25.10.2010)
After=1.280 EUR

CONTACT / INFO

Dr.Meire Gomes

TaO+ TG - SO0tuT+0TtS ssUS

WWW.ironixconferences.com

Email:info@ironixconferences.com
meire.gomes@ironizgonferences.com

Fax: 00 351 234 410 097

LOCAL ADVISORS:

Prof. Fabiana R. Leta

Universidade Federal Fluminense, UFF
Brazil

fabiana@ic.uff.br

Prof. Branca F. de Oliveira

2

IRONIX - CONTINUING EDUCATION:

The Finite Element Method: with a Focus on Nonlinear Solid Mechanics
(Bars, Beams, Plates, Shells and Composite Materials)

1, 2 & 3 December, 2010

Sdo Paulo-BRAZIL

Please print or type all information on this form and send us back
Fax ore-mail: FAX: ++00 351 234 410 097
E-mail: registration@ironix-conferences.com

REGISTRATION FORM
t Prof.t Dr.t Mr.t Ms.

Your Full Name
E-mail

Department

Institution / Company Name

Mailing Address

City Zip / Postal Code
Country

Registration Fee:

Early registration = 980,EUR * (till 25.10.2010)

After= 1.280 EUR

iTO¢

PAYMENT CAN BE DONE BY BANK TRANSFER or BY CREDIT CARD:

Bank Transfer:
(Please attach a copy of the receipt of remittance to this fgrm

Bank Holder: IRONIX-GLOBAL EVENTS CONSULTING Unip. Lda
BANK: BPN - Banco Portugues de Negocios

Bank Address: Murtosa, Aveiro - Portugal

Swift Code / BIC: BPNPPTPL

IBAN: PT50 0079 0000 2608 3772 1019 7

NIB: (Only for transfer inside of Portugal) 007900002608377210197

Credit Card:

Universidade Federal do Rio Grande do Sul, UFRIGE VISA () MASTER

Brazil
branca@ufrgs.br

Prof. Pablo A. MufieRojas

Universidade do Estado de Santa Catarina, UDESC

Brazil
pablo@joinville.udesc.br

Prof. Sergio F. M. de Almeida

Instituto Tecnolégico de Aeronautica, ITA
Brazil

frascino@ita.br

Credit Card Number:

Expiration Date (Month/Year):

Signature / Date (AUTHORIZATION)

(*) Registration cancellations must be received by October 30, 2010 for a refund and
note that a 100 EURO administrative fee is not refundable. Please note that refunds wil
| be done after the EVENT for administrative reasons.
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