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óóFutureWingsôô is an International Project co-financedby the EuropeanUnion 

under the 7th Framework Program (1st June2013 ï31th May 2015)
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ñThink of an airplane as a great body with its end structures 

(wings, horizontal tail surfaces, vertical tail surfaces)that could 

have the possibility to change their shape as they had internal 

nerve endings and muscles ...ò
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TheFutureWingsprojectfocuseson thedevelopmentof a wing structurehavingthecapabilityof changingits

aerodynamicshape(óóself-shapingwingôô)through the useof a new type of hybrid materials, madeup of

piezoelectricfibersdrownedinto compositematerials.
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For a morphing wing, traditional control surfaces(such as ailerons, flaps, slats and so on) are no longer

required; thatallowsusto saveweightin wing structuresandreducethesourcesof vibrations.

The deformed shapeof a wing required by a given flight maneuverwill be obtained as a result of

medium/highvoltagesappliedto theactivepiezo-electriclayers.

Low electricpowerlevel andvery smallcurrentintensityvaluesshouldberequireto deformtheFutureWings

structure.
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Thefinal goalof theFutureWingsprojectis to manufactureasmallscalemodelof theFutureWing.
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This requires a proper design of the hybrid active compositelaminate (compositelayup, ply stacking

sequence, piezoelectric fibers orientationandso on), supportedby testingactivitiesandfinite elementnon-

linearanalyses.

Mechanicaltestson the Future Wing model will be carried out to verify the technical feasibilty of the

FutureWingsconcept.
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Until now, much effort into the projecthasbeenmadeat studyingdeformationbehaviorsof realistichybrid

specimensmadeof compositematerialsandMacroFiberComposite(MFC) piezoelectricpatches.

Two kindsof hybridspecimenshavebeenconsidered

torsionspecimen bending specimen
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Foreachkind of hybridspecimens, two typesof laminatedsubstratehavebeenconsidered:

× 4-ply Graphite/Epoxylaminate made of KGBX2508 0Á/90Áfabrics

× 4-ply Glass/epoxylaminate made of GGBX2808 0Á/90Áfabrics

Two ply stackingsequenceshavebeenchosenfor thetestingactivities:

Ply Id Sequence1 Sequence2

1 +45/-45 0/90

2 0/90 +45/-45

3 0/90 +45/-45

4 +45/-45 0/90

Mechanicalpropertiesof KGBX2508 and GGBX2808 fabrics have beenobtainedby meansof material

characterizationtests.
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ÅFlexibleanddurable

Å Increasedstrainactuatorefficiency

ÅDirectionalactuation/sensing

ÅDamagetolerant

ÅAvailable as elongator (d33 mode)

andcontractor(d31mode)

ÅConformsto surfaces

ÅReadilyembeddable

ÅEnvironmentallysealedpackage

ÅDemonstratedperformance

ÅDifferent piezo ceramic materials

available

MFC benefits

Whatis aMacroFiberComposite(MFC)?
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MFC typesandpiezoelectricfiber orientation

Length Width Active length Active width thickness

MFC M8528-P1 103 35 85 28
0.3

MFC M8557-F1 105 65 85 57

units in mm
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Two operationalmodes:
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Bending specimens
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Sampleweigth[g]

Graphite/epoxylaminate Glass/epoxylaminate

Bendingsample 74 78

Torsionsample 137 147

Torsionspecimens
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