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Fatigue Analysis at VCC Using DesignLife
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ÅLaser welds and laser braze

ÅWeld nuts

ÅAdhesive

ÅConcluding Remarks



Åsa Sällström, Volvo Cars Corporation, 91520 CAE Durability

26 May 2010, page 3

Security class: Public

Presentation

VCC CAE Durability 

ÅCar body, exterior (doors, tailgate, hood), interior, chassis

ÅRoad Load Data - Adams simulation

ÅStrength and fatigue analyses

ÅFatigue loads may be

ÅRoad loads

ÅHandling loads (e g open/close doors and closures)

ÅFatigue analyses performed by use of DesignLife (earlier by use of FE-fatigue)

ÅMain finite element code for fatigue is Nastran, but Abaqus may also be used
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Analysis represents rig test

Time history loads are calculated 

at body attachment pointsVehicle is studied with Adams

Analysis of sheets and joints Nastran dynamic analysisPredicted fatigue life

Body Rig

Overview
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Body Rig

Adams simulations

ÅBody and chassis components modelled as modal 

(flexible) bodies

ÅLarge displacements, small deformations

ÅLinear materials

ÅNonlinear bushings

ÅTires modelled with FTire

ÅVirtual road

Road loads

ÅFully analytical analysis

ÅTime history loads are calculated at body attachment 

points
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Body Rig

ÅBase model between 500 000 and 600 000 elements

ÅMesh density 10 mm - mesh refinements for sheet 

analyses

Å4000 spot welds

ÅArc welds - subframe attachments, isofix, etc

ÅLaser welds - one sided access

ÅLaser braze - for visible joints

ÅWeld Nuts

ÅBody trim: radiator, seats,

doors, fuel tank, etc

Finite element model

Å135 modes covering up to 2.5 times highest 

frequency of interest

ÅResidual vectors added to improve results
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Body Rig

ÅBody rig analyses are automated and run in 

batch

ÅInput control and material data files created

ÅEigenfrequencies and eigenvectors nastran 

SOL103

ÅElement stress extraction nastran SOL103

ÅModal displacements (time histories) nastran 

SOL 112

ÅDesignLife batch analysis

ÅResults combination

Automation and postprocessing

Flödesschema
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DesignLife flow example

ÅTowing eye

ÅTailgate open/close

ÅStandard Designlife flow may be 

set up and saved

DesignLife
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ÅChanged from FE-fatigue to DesignLife during 

2009

ÅThe same fatigue theories are used

ÅDesignLife has been programmed in a 

different way

ÅDesignLife has better interface

ÅDesignLife has better possibilities to repeat 

analyses

DesignLife

Differences from FE-fatigue


