
Nonlinearkanalysiskofkcompliantkmechanisms:kapplicationktoktapeksprings
F2fDewalquefandfO2fRrüls

DepartmentXofXAerospaceXandXMechanicalXEngineering

UniversityXofXLiège,XBelgium

Tapeksprings

Definition:k

Assets:k

Thinfstripfcurvedfalongfitsfwidthfcommonly
usedfinfdeployablefstructures

3fPassivityfandfself3actuation
3fElasticfdeformations
3fSelf3locking
3fSimplicity
3fLigthness
3fVariousfcombinations
3fCompactffoldedfconfiguration

Theoreticalkmechanicalkbehaviour:
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Nonlinearkfinitekelementkmodels

Quasi-statickanalyses:
3fShells
3fNewmarkforfgeneralised3αfmethod
3f:daptiveftimefsteppingfprocedure
3fHighfnumericalfdamping
3fControlfonfthefbendingfangle
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Dynamickanalyses:
3fShells
3fGeneralised3αfmethod
3f:daptiveftimefsteppingfprocedure
3fLowfnumericalfdamping
3fImportancefoffthefstructuralfdamping
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Experimentalkvalidationkandkdampingkestimation

Forcefplate
xKistlerr_

Motionfsensors
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Deploymentktests:
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Superpositionfof
90ftests

Smallkamplitudekvibrationktests:
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Motionfdominatedfbyftheffirstf
bendingfmodeè
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Reflector

Solarfpanel

Reflector

estimationfoffthefstructural
dampingfbasedfonfthef
exponentialfdecayfoffthef
response


