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Manystudents,all over the world, regularlycontactme askingƟhow to preparean FEAinterview?Ơ

SinceI am not a job interviewer, I contactedpeoplearoundme who are involvedin sucha role from
various industries,and I askedthem which questions they ask to the candidatesthey interview for
an FEAposition.

Then,I selectedthe 50 most frequentlyaskedquestions. In this document I am goingto giveyou the
best answers. I mean the answersthat an interviewerwishesto hear.

After eachanswer I refer to the chapterof my bookƟPracticalFiniteElementAnalysisfor Mechanical
EngineersƠin which you canfind more details related to the question. If you wish, you canalso learn
more in the onlineFEAAcademycourses.

ItƝsalwaysgoodto givea short answer to the questionsbut it is goodalsoto be preparedto answer
in detail if the interviewer asksfor more details.
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Answer: FEMis a numerical technique for finding approximate

solutions of partial differential equations by solving boundary

value problemsin which a large domain is divided into smaller

piecescalledelements.

Thesolution is determinedby assumingcertainpolynomials. The

small piecesare called finite elementsand the polynomialsare

calledshapefunctions.

Chapter1: DefiningFiniteElementAnalysis
Chapter2: Workingwith FEA

https://www.fea-academy.com/
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Answer:

1. FEAallows for modeling of complex geometricaland irregular shapes

with complex load conditions that we cannot solve using classical

methods.

2. Manydifferent typesof boundaryconditionscanbe considered.

3. Sincethe propertiesof eachelementare evaluatedseparately,different

materialpropertiescanbe consideredfor eachelement.

Chapter2: Workingwith FEA

https://www.fea-academy.com/
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Answer:

1. Cleanup of geometry

2. Discretization of the structure (meshing)

3. Applying the element properties

4. Applying the boundary conditions (restraints and 

loading)

5. Setting the solution

6. Solving

7. Verification and Post-processing

Chapter2: Workingwith FEA

https://www.fea-academy.com/
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Answer: We do FEAbecausethis kind of analysisuses

mathematical models to understand and quantify the

effectsof real-world conditionsat the three stagesof the

product lifecycle:

¶ Before, to define the product, to help the engineers 

create a feasible design.

¶ After the product is designed, to permit the validation 

of the defined design.

¶ After the product is released, to investigate product 

failures.

Chapter2: Workingwith FEA

https://www.fea-academy.com/
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Answer: FEAcanyieldspectacularlyaccurateresultswhencomparedwith

physicaltest results. However,in a complexFEA,it is still not possibleto

obtain an error of lessthan 1%in the whole model. Generally,a target of

±10%globalerror allowsfor verygoodpredictions,but this target doesnot

preventthe occurrenceof better accuracyin somelocalregionsof the FEA.

An FEAwill give accurate results if the analyst pay attention to many

parameterslike geometricalandmaterialproperties,meshquality, loading

conditions,boundarycondition, to name a few. But at the end it is not

possibleto obtaina better accuracythan the input datapermits.

Chapter 2: Working with FEA

https://www.fea-academy.com/
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Answer:

FDMis a numericalmethod for solvingdifferential equations

by approximatingderivativeswhile FEMisa numericalmethod

for finding approximatesolutionsto boundaryvalueproblems

for partialdifferentialequations.

FDM is an older method than FEM that requires less

computationalpower but is also lessaccuratein somecases

wherehigher-order accuracyis required. FEMpermits to get a

higher order of accuracybut requires more computational

powerandisalsomore exigenton the qualityof the mesh.

Chapter1: DefiningFiniteElementAnalysis

https://www.fea-academy.com/
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Answer: Discretization(or meshing) is the process of

subdividingthe componentsinto a number of elements

whichresultsin a systemof equivalentfinite elements.

Chapter1: DefiningFEA

Chapter8: Meshing

https://www.fea-academy.com/
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Answer:

1. Thegeometryof the partsI want to analyze

2. ThebehaviorsI wishto capture

Mention that the knowledge of the Library of

Elementsrelated to the FEApackagewe are usingto

do our modelsis fundamentalfor a goodselectionof

elements.

Chapter7: TheLibraryof Elements

https://www.fea-academy.com/
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Answer: In order to find a solution to the governingpartial differential equations,the finite elementmethod is

usedasthe numericalmethodto find the solution.

In the process,the stiffnessmatrix representsthe systemof linearequationsthat mustbe solvedin order to find

anapproximatesolutionto the differentialequations.

 Chapter 5: Basis of FEM Theory

https://www.fea-academy.com/
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Answer:

1. The order of the global stiffness matrix correspondsto the total

numberof degreesof freedom

2. Theglobalstiffnessmatrix is singular(needsboundaryconditionsto

solvethe system)

3. Eachcolumn of the stiffnessmatrix is an equilibrium set of nodal

forcerequiredto produceunit respectivedegreeof freedom

4. The global stiffness matrix of a system is a square matrix, is

symmetricandsparse(mostof the termsarenull)

 

 Chapter 5: Basis of FEM Theory

https://www.fea-academy.com/
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Answer: The shape function is the function which

interpolates the solution between the discrete values

obtainedat the nodesof a mesh. Loworder polynomials

aretypicallychosenasshapefunctions.

 Chapter 5: Basis of FEM Theory

https://www.fea-academy.com/
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Answer: Polynomialsaregenerallyusedasshapefunction

dueto the followingreasons.

1. Differentiation and integration of polynomials are

quite easy.

2. The accuracy of the results can be improved by

increasingthe order of the polynomial.

3. It is easy to formulate and solve the finite element

equationsusingpolynomialswith a computer.

 Chapter 5: Basis of FEM Theory

https://www.fea-academy.com/
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Answer: Thevariouselementsused in FEAare classified

as:

- Onedimensionalelements(truss,beam,spring)

- Twodimensionalelements(shell)

- Threedimensionalelements(tetrahedron,hexahedron)

Chapter 7: The Library of Elements

https://www.fea-academy.com/
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Answer:

1. Pointof applicationof a concentratedload.

2. Locationwherethere isa changein intensityof loads.

3. Locations where there are discontinuities in the

geometryof the structure.

4. Interfacesbetweenmaterialsof different properties.

Chapter7: TheLibraryof Elements

Chapter8: Meshing

https://www.fea-academy.com/
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Answer: Planestrain is a state of strain in which normal

strain and shear strain directed perpendicular to the

planeof the bodyarezero.

Theplanestrainassumptionis usedfor longbodiesin the

normal direction with a constantcrosssection,subjected

to loads acting only in the xy-plane. A dam is a good

example.

Chapter7: TheLibraryof Elements

https://www.fea-academy.com/
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Answer: Plane stress is a state of stress in which the

normalstressandshearstressperpendicularto the plane

arezero.

A thin member,with a smallnormaldimensioncompared

to the in-plane x and y dimensions,on which loads act

only in the xy-planecanbe consideredto be under plane

stress.

Chapter7: TheLibraryof Elements

https://www.fea-academy.com/


19

FEA Academy MasterClass: Preparingan FEA Interview

© 2022 FEA Academy The 50 Most Frequently Asked Questions During an FEA Interview
By Dominique Madier

Answer: Aspectratio is definedasthe ratio of the largest

dimensionof the elementto the smallestdimension.

In many cases, as the aspect ratio increases, the

inaccuracyof the solution increases. The aspect ratio

shouldbe closeto unity aspossible.

Chapter8: Meshing

https://www.fea-academy.com/
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Answer: The truss elements are the part of a truss

structure linked together by point joints, which transmit

onlyaxialforceto the elements.

Chapter7: TheLibraryof Elements

https://www.fea-academy.com/
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Answer: True,becausethe finite element method is a mathematicalprocedureusedto calculateapproximatesolutionsto

differentialequations.

Duringthe process,the differential equationsgoverningthe modeledbehaviorare transformedinto a set of linearequations

obtainedby discretization. Thesimpleequationsthat model thesefinite elementsare then assembledinto a largersystemof

equationsthat modelsthe entire problem.

Thefinite elementmethod then usestechniquesbasedon the calculusof variationsto approximatea solutionby minimizing

anassociatederror function.

Chapter1: DefiningFEA

 Chapter 5: Basis of FEM Theory

https://www.fea-academy.com/
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Answer: Localaxesareestablishedin an element. Sinceit

is in the element level, they changewith the changein

orientation of the element. The direction differs from

elementto element.

Global axes are defined for the entire model. They are

samein direction for all the elementseven though the

elementsaredifferently oriented.

Chapter7: TheLibraryof Elements

Chapter8: Meshing

https://www.fea-academy.com/
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Answer:

Global stiffness matrix size =

Number of nodes * Number of DOFs

Chapter5: Basisof FEMTheory

https://www.fea-academy.com/
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Answer:

Ὧ ὄ Ὀ ὄὨὺ

[B] ςStrain displacementmatrix. Formedby the global

derivatives of the shape functions associatedwith the

type of elementsbeingconsidered.

[D] ςThe constitutive matrix. Formed by the material

properties.

 Chapter 5: Basis of FEM Theory

https://www.fea-academy.com/
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Answer:

 Chapter 5: Basis of FEM Theory

Keep in your mind the variations of the general equilibrium equation

https://www.fea-academy.com/
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Answer: The three-node triangular element is known

as ConstantStrain Triangle(CST). It has six unknown

displacementdegreesof freedom(u1, v1, u2, v2, u3, v3).

The element is called CSTbecauseit has a constant

strain through it. It explainsalsowhy the CSTelements

arestiffer than quadrilateralelements.

 Chapter 5: Basis of FEM Theory

Chapter7: TheLibraryof Elements

https://www.fea-academy.com/
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Answer: Point in a model where valuestend toward an

infinite value. A typical exampleis an infinite stressin a

smallregionof the model.

Usually,it is causedby wrong boundary conditions like

local infinite stiffnessor a force applied on a very small

surface.

Chapter 11: Defining Loads and Boundary

Conditions

Chapter16: ValidatingandCorrelatingyourFEA

https://www.fea-academy.com/
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Answer: A stressconcentrationis a placeof the meshwhere the

stressraisesabovethe appliednominalstress.

It behavesin a similar fashion than stresssingularities,but the

stresswill convergetowardsa finite value,not infinite, giventhat

the meshissufficientlyrefined.

The convergence study is the method uses to find the

appropriate mesh size in a region experimenting a stress

concentration.

Chapter8: Meshing

https://www.fea-academy.com/
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Answer: Shear locking is a numerical problem which

producesbending displacementsthat are smaller than

they shouldbe in anelement.

Consequently,the elementbecomesover-stiff, or locked,

when subjectedto a bendingmoment. Theshearlocking

effect ultimately induces incorrect displacements,

stresses,andnatural frequencies.

Topreventshearlocking,the suggestedsolutionsare:

ÅRefinethe mesh

ÅUsefirst order elementswith a reducedintegration

Chapter7: TheLibraryof Elements

VS

https://www.fea-academy.com/
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Answer: Hourglassingisa spuriousdeformationmodeof a FiniteElement

mesh,resultingfrom the excitationof zero-energydegreesof freedom.

It typically manifestsas a patchwork of hourglasslike element shapes,

whereindividualelementsareseverelydeformed,while the overallmesh

sectionisundeformed.

This is a non-physicalmode that producesincorrect results becauseof

excessivelyflexible behavior. To avoid hourglassing,the two suggested

solutionsare:

Å Refiningthe mesh

Å Usingfully integratedelements

Chapter7: TheLibraryof Elements

https://www.fea-academy.com/
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Answer:

1. Wrong pressure loading (positive pressure is

consideredby the solversto be pressureacting in

the samedirectionasthe normal)

2. Shelloffsetconsideredat the wronglocation

Chapter8: Meshing

https://www.fea-academy.com/
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Answer: Submodelingis a techniqueused to compute a

refined solution from a previous coarse analysis that

employstwo separatemodels: a coarsemodel and one

that ismore refined.

Theresultsfrom the coarsemodel are usedasboundary

conditionsandmappedonto the refinedmodel.

Chapter15: Submodeling

https://www.fea-academy.com/
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Answer:

1. A first submodeling approach involves refining a

critical region of the global model and creating a

transition mesh between the refined region and the

global model. The original global model loading is

directlyappliedto the localmodel.

2. Another submodeling approach involves extracting

the region of interest from the global model and

refining it as needed. Then, the displacement/load

fieldsareextractedfrom the globalmodelandapplied

to the standalonelocalmodelasboundaryconditions.

Chapter15: Submodeling

https://www.fea-academy.com/
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Answer: A structure is statically indeterminate when the static

equilibrium equations - force and moment equilibrium

conditions- are insufficient for determining the internal forces

andreactionson that structure.

Chapter11: DefiningLoadsandBoundaryConditions

https://www.fea-academy.com/
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Answer: The problem of incompatibility of DOFs

between elements is solved by using specific

multi-point constraints (MPC) elements like

interpolationelements(calledRBE3 or distributing

coupling).

Chapter 12: Rigid Body Elements and 
Multi-Point Constraints

https://www.fea-academy.com/
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Answer: Residualstressesare stressesthat remainin a componentevenin

the absenceof externalloadingor thermalgradients.

In some cases,residual stressesresult in significantplastic deformation,

leadingto warpinganddistortion of a body. Residualstressescanaffect the

susceptibilityto fractureandfatigue.

Examples: Residualstressescanoccur:

Å In a weldedcomponent

Å After a gaphasbeenclosedin a bolted joint

https://www.fea-academy.com/
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Answer:

1. Theboundaryconditions(restraintsandloadings)

2. Thesimplificationsof the CADgeometry

3. Thediscretization(meshing)

4. Theassumptionsmadefor the modelingof joints

5. Thematerialmodels

Chapter6: DefiningYourFEAStrategy

https://www.fea-academy.com/
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Answer:

Å Gluedcontact: Gluedcontactallowstwo bodiesto be fixed at the

contactsurface,even if they do not havethe samemeshon both

sidesof the bodies.

Å Touchingcontact: The bodies involved in a touching contact can

move relative to one another, with the additional condition that

onebodyisnot allowedto penetratethe other.

Chapter14: ModelingContacts

https://www.fea-academy.com/
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Answer:

1. Geometricnonlinearity(largedisplacements)

2. Material nonlinearity (the material behaviordoesnot

follow theIƻƻƪŜΩǎlaw)

3. Boundarynonlinearity(contactproblem)

Chapter21: NonlinearStaticAnalysis

https://www.fea-academy.com/

