
Wellcome to you all..Wellcome to you all..



HistoryHistory
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Main Application FieldsMain Application Fields
of Finite Element Methodsof Finite Element Methods



The need for solving complex The need for solving complex 
elasticityelasticity and and structural analysisstructural analysis
problems in problems in civilcivil and and aeronautical aeronautical 
engineeringengineering. . 
Alexander HrennikoffAlexander Hrennikoff (1941) and (1941) and 
Richard CourantRichard Courant (1942). (1942). 
MMeshesh discretization of a continuous discretization of a continuous 
domain into a set of discrete subdomain into a set of discrete sub--
domains, usually called elements domains, usually called elements 



Development in 1950sDevelopment in 1950s
Airframe and stuctural analysisAirframe and stuctural analysis
University of StuttgartUniversity of Stuttgart through the through the 
work of work of John ArgyrisJohn Argyris
At At BerkeleyBerkeley through the work of through the work of Ray Ray 
W. CloughW. Clough in the 1960s for use in in the 1960s for use in 
civil engineeringcivil engineering. . 



The key concepts of stiffness matrix The key concepts of stiffness matrix 
and element assembly existed and element assembly existed 
essentially in the form used today essentially in the form used today 
NASA issued request for proposals NASA issued request for proposals 
for the development of the finite for the development of the finite 
element element softwaresoftware NASTRANNASTRAN in 1965 in 1965 



The method was provided with a The method was provided with a 
rigorous mathematical foundation in rigorous mathematical foundation in 
1973 with the publication of 1973 with the publication of StrangStrang
and and FixFix's 's An Analysis of The Finite An Analysis of The Finite 
Element MethodElement Method[6][6], and has since , and has since 
been generalized into a branch of been generalized into a branch of 
applied mathematics for numerical applied mathematics for numerical 
modeling of physical systems in a modeling of physical systems in a 
wide variety of wide variety of engineeringengineering
disciplines disciplines 



Hydrolic and Water Resources Hydrolic and Water Resources 
EngineeringEngineering

The analysis of permeable layers The analysis of permeable layers 
carrying groudwatercarrying groudwater
The analysis of water cycle in lakes The analysis of water cycle in lakes 
and thermal analysisand thermal analysis
The analysis of channel flowsThe analysis of channel flows





Soil MechanicsSoil Mechanics

Tension analysis for the Tension analysis for the 
slope,excavation and sets.slope,excavation and sets.
Rock mechanics: analysis of the Rock mechanics: analysis of the 
holes of tunnels,mines,wells and holes of tunnels,mines,wells and 
cavitiescavities









DrawingDrawing
Material SetsMaterial Sets
Boundary ConditionsBoundary Conditions
22--D MeshingD Meshing
33--D MeshingD Meshing
Initial ConditionsInitial Conditions
CalculationCalculation



HidroelasticityHidroelasticity

The motion of the liquids in elastic The motion of the liquids in elastic 
vessels.vessels.
The analysis of the interaction The analysis of the interaction 
between dam body and lake.between dam body and lake.





Structural EngineeringStructural Engineering

Deformation and stress distrubution 
analysis
Calculation of the tension density 
factors
Analysis of the fracture progress







AutomativeAutomative

Analysis of the automobile bodyAnalysis of the automobile body
Analysis of the crashesAnalysis of the crashes





Electrical EngineeringElectrical Engineering

The analysis of the electric and The analysis of the electric and 
magnetic fieldsmagnetic fields



Nuclear EngineeringNuclear Engineering

The analysis of the concrete reactor 
bodies
Solution of the dispersal problem of 
the neutron groups





AeroelastictyAeroelasticty

The load distribution of the surfaces 
having lifting property
Analysis of the wing motions





BiomechanicBiomechanic

The anaylsis of motions of the red The anaylsis of motions of the red 
blood vessels and plasm in capillary blood vessels and plasm in capillary 
vessels.vessels.
The tension anaysis of the heart.The tension anaysis of the heart.
The tension analysis of the bones The tension analysis of the bones 
and lubrication analysis of the jointsand lubrication analysis of the joints
The analysis of the headThe analysis of the head





Other important fieldsOther important fields

Composite materials
Mechanism
Metal Forming
Magnetohyrodynamic
Ship construction
Etc.
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Thank you for your attention..Thank you for your attention..

Any question or comment?Any question or comment?


