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The next generation of slender, flexible aircraft wings requires extremely lightweight
structures capable of carrying a considerableamountof non-structuralweight.With the increased
slenderness and flexibility, possible with the advent of advanced composites, these wings can
exhibit aeroelastic instabilities quite different from their rigid counterparts. The design of highly
flexible aircraft, such as high-altitude long endurance (HALE) configurations, must include phenomena
that are not usually considered in traditional aircraft design, such that an alternative
design philosophy has been proposed for this class of vehicles. The discussion in this article is
restricted, among the various aeroelastic phenomena, to the flutter condition. Classical procedures
usually refer to aero-structural systems where the undeformedstate is taken as the reference
point. This is not the case with slender wing configuration where, due to the high structural flexibility,
a proper beam model, capable of describing the structural flight deflections, should be
adopted. Consequently, the flutter analysis has to be performed considering the deflected state
as a reference point. Herein, an approximate procedure is proposed and flutter is evaluated
by means of Galerkin’s approach applied to the perturbed small motions of the aero-structural
system. The effect of typical parameters, including stiffness ratio, mass eccentricity, store pod,
deflection amplitude, as well as the wing aspect ratio, are considered. For a simplified wing configuration,
comparisons between analytical and experimental findings are presented along with
discussions and suggestions for new design criteria.
Keywords: advanced aircraft design, linear/non-linear aeroelasticity, flutter, experimental
aeroelasticity
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				The next generation of slender, flexible aircraft wings requires extremely lightweight
structures capable of carrying a considerableamountof non-structuralweight.With the increased
slenderness and flexibility, possible with the advent of advanced composites, these wings can
exhibit aeroelastic instabilities quite different from their rigid counterparts. The design of highly
flexible aircraft, such as high-altitude long endurance (HALE) configurations, must include phenomena
that are not usually considered in traditional aircraft design, such that an alternative
design philosophy has been proposed for this class of vehicles. The discussion in this article is
restricted, among the various aeroelastic phenomena, to the flutter condition. Classical procedures
usually refer to aero-structural systems where the undeformedstate is taken as the reference
point. This is not the case with slender wing configuration where, due to the high structural flexibility,
a proper beam model, capable of describing the structural flight deflections, should be
adopted. Consequently, the flutter analysis has to be performed considering the deflected state
as a reference point. Herein, an approximate procedure is proposed and flutter is evaluated
by means of Galerkin’s approach applied to the perturbed small motions of the aero-structural
system. The effect of typical parameters, including stiffness ratio, mass eccentricity, store pod,
deflection amplitude, as well as the wing aspect ratio, are considered. For a simplified wing configuration,
comparisons between analytical and experimental findings are presented along with
discussions and suggestions for new design criteria.
Keywords: advanced aircraft design, linear/non-linear aeroelasticity, flutter, experimental
aeroelasticity
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					Il report seguente simula gli indicatori relativi alla propria produzione scientifica in relazione alle soglie ASN 2023-2025 del proprio SC/SSD. Si ricorda che il superamento dei valori soglia (almeno 2 su 3) è requisito necessario ma non sufficiente al conseguimento dell'abilitazione.
La simulazione si basa sui dati IRIS e sugli indicatori bibliometrici alla data indicata e non tiene conto di eventuali periodi di congedo obbligatorio, che in sede di domanda ASN danno diritto a incrementi percentuali dei valori. La simulazione può differire dall'esito di un’eventuale domanda ASN sia per errori di catalogazione e/o dati mancanti in IRIS, sia per la variabilità dei dati bibliometrici nel tempo. Si consideri che Anvur calcola i valori degli indicatori all'ultima data utile per la presentazione delle domande.

La presente simulazione è stata realizzata sulla base delle specifiche raccolte sul tavolo ER del Focus Group IRIS coordinato dall’Università di Modena e Reggio Emilia e delle regole riportate nel DM 589/2018 e allegata Tabella A. Cineca, l’Università di Modena e Reggio Emilia e il Focus Group IRIS non si assumono alcuna responsabilità in merito all’uso che il diretto interessato o terzi faranno della simulazione. Si specifica inoltre che la simulazione contiene calcoli effettuati con dati e algoritmi di pubblico dominio e deve quindi essere considerata come un mero ausilio al calcolo svolgibile manualmente o con strumenti equivalenti.
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