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Research and development of flapping mechanism to provide the motion of

figure-eight pattern

JN—at, EREATT, BEATT, EEATTT
Kazutaka KITAGAWA T, Tatsuya NOMURA ' 7, Yuuta TORII" 7, Yasuhumi KONISHI' T

Abstract Radio controlled micro aerial vehicles(MAV) have carried out unmanned missions the natural

disaster and direct sowing on dry field. Research and development on flight system of MAV have focused on

flying performance on low Reynolds number O(10%) under the biofluid dynamics by many researchers. The

motivation of present study aim to produce and develop the MAV with flapping motion of figure-eight

pattern of hummingbird by using the imitative technology. This paper is reporting and introducing the outline

of flapping mechanism to provide the motion of figure-eight pattern, the results of the visualization of the

flapping motion and measurement of unsteady aerodynamic force using the cantilever system.
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Fig.1 Photograph of flapping device
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Fig.3 Drawing of flapping mechanism
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(b). From point a to wing
Fig.4 Description of flapping motion mechanism
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Fig.5 Experimental sétup of visualization of flapping
motion
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Fig.6 Motion path of wing tip

4. HEEFHRAIER

8 DFDOML T X BB Z1T ) PUI TS HEBOH L F LA
HHEE S FHAIEBRZ1T o 72, Fig7 IEREBOPE LR
T, OFTAS =T, St EmEER O KFG LA
EOF B — 2 KFG-5-120-C1-11(3EHUE : 120[Q], ¥ —
R2IDEHERLEZ. BorFLraldesmm], BERH
240[mm]D AT > L ARLEER AW, T v PEIEKIE, 2
MOUOTHS—CERANWC2 5 —VHEICR Y, otz
EUBHITFOTHEZRE L. AERTIE, PWT-EE
DN FHENCAE L DFAENZRET H72012, 24 1O
OFHT—V% 1 @I 0 172, AFmo O+ RS
=, PEEEBOFLEN LT AT —VETORR
Ht% 200[mm]& L, 2 F LABEHND 145[mm| DB IC
B0 1772, B0 RRIERRORE % 1x100x10°[0] & L,
0—/R2A 7 4 )L % 30[Hz] T1T 5

BRIV BAL R 2 B AR R 2R JE BT 0 /N B EL R (2 2 R
YOI Z Ao, —RRIEPIE - EEBOERN D
1.45[m/s] TR L, PNF7z LB I 3[VIOBEBEZ T THX
7o X W 99[Hz], A ba— Ltk 0.83[-] BB L7

ALER

Flapping

Scope corder

- <"I Amplifier

Fig.7 Details of aerodynamic force measurement system
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Fig.8 Time history of aerodynamic force
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