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ABSTRACT

This paper deals with a development of 2-DOF flutter experiment equipment which represents a

2-DOF typical section model. For a conventional 2-DOF flutter experiment equipment, it is hard to

observe flutter boundary clearly due to the complexity of the experiment equipment. To refine our

flutter experiment equipment system, a compliant mechanism based torsional spring is used. Well-

designed extruded aluminum pipe works as a torsional spring. SolidWorks and ANSYS are used for

modeling, analysis and design of the torsional spring. With this designed torsional spring, the 2-DOF

flutter experiment equipment is developed and wind tunnel tests are performed. Clear flutter boundary

which is estimated by classical flutter analysis is observed in the experiments.
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Table 1 Wing model and spring stiffness
Semi-chord b

Mass m Ip
800g | 823000 grmm’
Ky, ky e a

400 N/m | 2.123 N'm/rad | -0.3314 | -0.4

Wing span
40 cm

15¢cm

Wing geometry
NACA0012

Table 2 Uncoupled natural frequency

floy, 1% aFHETE SolidWorks EEH
Mo 7 13 BARHEZS o|&ate] AXEA7)

=49 E1 74741

B

s et S48 e Agdgs. 24
st A i A8
U,

mm
Y
_W.L
_(
i=)
_1
rr
S
—|m Y “
o
>
i)
9
=
:(I)\:l
B
nj

A A= lME}. ol
2-D %’-Eﬂ UE“.Q_ /K] (1 )T% o]_g_g]_
Wos gstvd WS eaE el ®

=p
R %‘}jﬁ 3l Flg 103} ﬂo] Zyg &5
A FEl 8 (clear) ST EI7E ASHS 89l & 5= 3l
13

Atk ol FHE IE= V9] =¥H A9

AN = BARSE] ofgE ddellen, ol& A
ZTOIQE MAUES ol &Y =UH HY FA
AAE R AR A A2He] EER 2-DOF
ZeE o]& Edlat fARgE Ay AAE AR 5
At

Plunging (mm)

Time t(s)

Pitching (deg)

0 05 1 15 2 25 3 35 4
Time t(s)

Fig. 10 Clear flutter from flutter experiment equip-
ment at 19.0 m/s, 5.40 Hz

Table 3 Flutter boundary analysis result and experi-
ment result

Method Plunging natural Pitching natural Method Flutter frequency | Flutter speed
frequency Wy, frequency wy Analysis(Theodorsen) 3.98 Hz 18.22 m/s
Design 3.56 Hz 8.08 Hz Analysis(MST) 4.19 Hz 18.20 m/s
Measured 3.57Hz 9.93 Hz Experiment 5.40 Hz 19.0 m/s
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