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Le morphisme electroactif hybride :
des ailes d'avion deformables par des materiaux intelligents manipulant les turbulences.

/— Gurvan JODIN
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AIRBUS




Stages of flight

(Beginner's Guide to Aviation Efficiency, ATAG)

Industrial concerns:

Fuel burn

Aerodynamic
performance

Approach/landing

Noise
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Morphisme electroactif hybride



0 Airflow around an airfoil

0 Global scale : large amplitudes
at low frequencies

m Lift, Drag, Von Karman vortices /<
a0 oX

O Smaller scale - shear layers... :
small amplitudes at higher frequencies

B Drag, Noise, Kelvin Helmhotz vortices




0 Technology proposals

o  Comparison of different actuating technologies

Electroactive

materials -
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0o Airflow around an airfoil 0 Ditferent electroactive materials

0 Global scale : large amplitudes 0 Shape Memory Alloys

at low frequencies < > ® Thermo-mechanical behavioural
m Lift, Drag, Von Karman vortices @

a fy @

O Smaller scale - shear layers... :

= - >0 Piezoelectric composite patches
small amplitudes at higher frequencies m Electro-mechanical behavioural

B Drag, Noise, Kelvin Helmhotz vortices

«——— Macro fiber
composites
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Controle de cambrure : Alliage a mémoire de forme
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Bord de fuite vibrant : MFC piezoelectriques




Experiences en soufflerie



Soufflerie :
e mesures portance/trainée
e velocimetrie par images de particules PIV

PIV camera
shot




Morphisme hybride et portance

HFVTE adds
3% more lift
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HF TR-PIV post-traitee




Morphing effects on airflow

o Time average fields

Static (no morphing)
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e Maquette échelle réduite
= modélisation actionneurs électroactifs
= conception, fabrication, contréle, validation
= systéme mécatronique
e Expériences en soufflerie
= grosse installation expérimentale
s effets macroscopiques
= explications des effets locaux
e Travail en équipe
= 2 labos + 1 industriel
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Smart Morphing and Sensing
for aeronavutical configurations

UE project — H2020 coordination INPT
May 2017 = April 2020 No723402

Subsonicspeed Transonic speed
Take-off / landing Cruise

= | Prototype A Prototype B

T

Prototype C %

Turbulence manipulation
Understanding / Control _ *=#{ee

Hi-Ft CFD Simulatons - Virual Wind Tunmsl - real

flight sesls 1 parametars

Real scale

demonstrator —
IMFT 51 wind tunnel

Airbus’ demonstrator

Experiments / CFD-CSM simula tions SMS’ experimental platform

Actuators for morphing Design and making in progress
True scale / Meta-actuators Camber control

Resonance / New electroactive materials HFVTE
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Hydrodynamique, controle de detachement par “winglets" actifs




Penguin robot

Work done so far

e Summer trainees
e Mechanical design




COMPARAISON OISEAUX ET AVIONS

TAILLE | CHARGE UTILE ET POIDS

VITESSE
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el 320 km/h




