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ABSTRACT

The existing technical limitation makes engineer imitate nature to solve engineering problems. Recently Micro Air

Vehicle(MAV) imitating the mechanism of birds or insects is being developed. Especially Ultra Flite suppported by DARPA

is studying hummingbird acrodynamics to relate that information to MAV. To drive MAV bender

piezoelectric(PZT)

actuators are used due to the convinience of control and the small size. But the displacement of the PZT actuators are very

small, and the wing driving mechanism which amplifies the stroke generated by the PZT actuators has constraints in design

and manufacture because of the small dimension. In this paper a wing design concept and a efficient driving mechanism are

proposed. Electroactive polymers(EAPs) are used as wing mechanism actuators. Using OpenGL the mechanisms are

simulated graphically. Also a prototype actuator is being developed and verified by digital Mockup with CATIA. Basic

kinematics of the mechanism is studied.
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Fig. 1 Hummingbird Wing Bone Structure
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Fig. 2 Hummingbird Wing Tip Traces

2.3 A YA 70 A Y

HA 7 FFolA AR A dile
AL vres Zgsle BT Az, 9
1 3} A stroke F<kell 27l7F 2 ¥e] 180 = HEA o]
dojdg FHatg 4 9l ol TEX G o7
HEHog Qs Arie d4oz Ass, 9=
9d&te] &2 FE wol ool & Y S Jo
o, A= wlgo] ssstA "ok upEpA @i A
B MA AL ug $9 9¥E oy, 49z 4n
2 24 AN E 24 s Aa
g %da

Fig. 3 Hummingbird Hovering Wing Motion
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Fig. 4 Hummingbird Hovering Wing Motion
6. CATIA Digital Mock-Up Kinematics
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Fig. 5 Digital Mock-Up Kinematics
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