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VCC CAE Durability

ACar body, exterior (doors, tailgate, hood), interior, chassis
ARoad Load Data - Adams simulation
Astrength and fatigue analyses

Aratigue loads may be
ARoad loads
Adandling loads (e g open/close doors and closures)

Aratigue analyses performed by use of DesignLife (earlier by use of FE-fatigue)
Aviain finite element code for fatigue is Nastran, but Abagqus may also be used
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Body Rig

Overview
Time history loads are calculated

Analysis represents rig test  Vehicle is studied with Adams at body attachment points
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Predicted fatigue life Analysis of sheets and joints Nastran dynamic analysis
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Road loads

Adams simulations

ABody and chassis components modelled as modal
(flexible) bodies

A arge displacements, small deformations
Alinear materials

ANonlinear bushings

Alires modelled with FTire

Avirtual road

Aully analytical analysis

ATime history loads are calculated at body attachment
points
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Body Rig

Finite element model

Mase model between 500 000 and 600 000 elements

Aesh density 10 mm - mesh refinements for sheet
analyses

A000 spot welds
Aarc welds - subframe attachments, isofix, etc
A aser welds - one sided access
A aser braze - for visible joints
Awneld Nuts

ABody trim: radiator, seats,
doors, fuel tank, etc

AL35 modes covering up to 2.5 times highest
frequency of interest

MResidual vectors added to improve results
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Body Rig

Automation and postprocessing e e

Modelllontnll Madzlllontml

Materizlfiles fir laser och welinm Materiz]filer fir laser och welinm

Etantar ksk nastran Startar ksk g3

Eok_mastrern (Rsk—namirn, Rik—nasail 63} Rrk_rat

Mzterizlfiler for (spots), shests och sesm Naterialfiler fdr (spots), sheets och sezm

. . ﬂ;apaflalatam;aq“ L . Skapar elamentset

ABody rig analyses are automated and run in Egenvindeanils SOL1S sk -nasell3 oppas

?-.[-:ld;pinnin:.?sai’ming B20L103 Modspiminzberdiming 200103
b atc h Modfskuninsberskning 501112 Kapiecer doy-fler

Stantar ksk loads Startar ksk fatizne

kok_Joads (ksk—ioads)

Anput control and material data files created Ovesituingoch ging sy nsian peler il

dac-format med hjElp av nsof
Skapar doy-filer, dotyoycle-filer for DesiznLife

AEigenfrequencies and eigenvectors nastran Statar ok fone

SOL103 L

Alement stress extraction nastran SOL103

Aviodal displacements (time histories) nastran 1
SOL 112 ksk_ferigue (ksk—fudgus)

Skapar scripr-filer fir Diesiznlife barch-kdmins

. . . Utmatminssbediming med Desimmlife
MesignLife batch analysis el
Startarksk clem

mesu ItS Com bl na_tlon Ztartarksk post om allz kdmingsr 3rklas

kok_conrid (Rok—connrh) Fzk_glean (ksk—clean) kzk_pom (Rk-post)
Modspamingsherdlning far utvada element Stidar bland flema Fombinsrar ihop resultat med
Mztlsbbesimine fir att hits moder mad starst combinsfef DL
bidras Liserin sesultat { Metz och sparar
Ztantar ksk metamodss metadatzbas

|

kzk_menmmades (Rok-maamades)

Lizser in mader { Matz och sparer metadatzbas
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DesignLife flow example

Aowing eye
Arailgate open/close

Astandard Designlife flow may be
set up and saved
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DesignLife

Differences from FE-fatigue

AChanged from FE-fatigue to DesignLife during
2009

Arhe same fatigue theories are used

MesignLife has been programmed in a
different way

MesignLife has better interface

MesignLife has better possibilities to repeat
analyses
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