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Fig.1 Finite element model of the high-aspect -ratio wing

-

I

B2 NERREESHNX
Fig.2 Aerodynamic grids of the wing model
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Fig.3 Flow chart of the flutter solution algorithm considering the
effects of aileron deflection
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Fig.4 The estimate of usable chordwise length of aerodynamic
grids of the aileron model
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Fig.5 Aerodynamic grids of the wing model considering the
aileron deflection
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Main mode frequencies of the wing model with
different aileron deflection

Table 1

s ﬂ B e ﬂ 0
o=0 o=10 0=20 0=30 0=40
MFE—Z 1.93 1.926 1.918 1.912 1.905
HH—Z 5.60 5.61 5.58 5.60 5.59
b - 6.30 6.26 6.25 6.24 6.23
ME—H 12.41 12.48 12.53 12.61 12.69
HE= 13.71 13.68 13.65 13.63 13.59
B 3w 17.98 18.01 18.03 18.04 18.06
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Table 2 Flutter characteristics of the wing model with different
aileron deflection

BIRUwSE  WRERL/

Gl ) (ms) #i% /Hz BRI
0 49.262 10.268 HUR—HA RS HE SR
10 49.197 10.282 HUR—HH R T HA S WR
20 48.956 10.324 WE—HA EHESHBATIR
’s 48.724 10.354 HLE—HLR F 1S A Bk
45.047 28979 mMYRIRNER: N E R A HE A B
20 48.359 10.394 R —HR R SR A R
41.011 29.137  EMrBIFEIER A £ S SR
35 47.799 10.446 HUR—HH R T HA S TR
39.005 29.188  mWTAIBIE N EH T HAE S WIR
40 47.046 10.492 HBE—HR TR S & Bk
40.618 29.021  EMYRIRER: S E R AHE AR
45 46.009 10.533 MR —HR R SR A R
46.937 21121 EHBIFE I A ER S A SR
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Fig.6 The V,-V; curve of the flutter calculating results of the wing model
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Fig.7 The design sketch of operating mechanism of the aileron
model
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Fig.8 Initial aileron deflection before the wind tunnel test
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Fig.9 Aileron deflection in the vicinity of flutter
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Table 3 The wind tunnel testing data with different aileron
deflection
Mol HE ) AR SR

0 512 10.2 WUBE—H% F A A B
10 49.8 10.0 WL B RS A ER
15 486 9.96 W10 A A B
25 46.8 2831 EHTEINER R ER S AR
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Influence of Aileron Deflection on the Flutter of High-aspect-ratio Wings

HU Zhiyong', DANG Yunging, CHEN Hai
AVIC The First Aircraft Institute, Xi’an 710089, China

Abstract: This paper gave a study on the question of the flutter of the high-aspect-ratio wings which were affected by
aileron deflection by using a flutter model, and presented the flutter solving algorithm which accounts for the effects
of rudder deflection, and performed an experimental verification as well. These analysis results and testing data
indicated that the change of aileron deflection is very important for the flutter characteristics of high-aspect-ratio wings
and should be considered in the aircraft design progress.
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