20 st=g3=2gsa Xl M13d XM1= 20054, 3

B3 2viE 72179
9 ka4 4

HAEE, F&Et, AALT
AREL, HAAL, AE™E, RS

Flutter Safety Analysis of a Composite Smart UAV

with T-tail Configuration

D. H. Kim, Y. J. Yang, S. U. Jung,
S. J. Kim, I. H. Choi, S. C. Kim, and J. W. Shin

Abstract

In this study, subsonic flutter analyses have been conducted for a composite smart UAV
with T-tail configuration at the critical flight condition. Detailed three—-dimensional finite
element model for dynamic analysis is constructed including its nonstructural elements
corresponding to installed electronic equipments and fuels. Computational structural dynamics
and aeroelastic techniques are conducted using MSC/NASTRAN and originally developed
in—house codes. The results for fundamental vibration characteristics and flutter instabilities are

presented and compared to each other for different fuel conditions.

Keywords: flutter, UAV(¥<17]), composite material(E% &), subsonic(e}&%)

543 g4 (dynamic aeroelasticity) EQHd #AolA 7|EH o2 HELH O oF sl= AL &3 7]
Hlgjed ool tigk EHelEl(flutter) 84 B ofFoltt, Zeie] AL v gA AATHAAA vt
EAl AFEo oF 3t Eg AT & AW EHY, v 7Y, 94 E, B FE 2835
frE = e we f8e AF el vl F ZeE ddo] RS W S4% 11F5d
Fo R Aol AZe FxIEe] by o] F2F Abare] AR ARl acle]l d 4 vk I &
Bl @42 Fx dololx, T 4, A&y WA, 2FW FEEA T o AA 849 @
ol Q7] wFoel FAAA A MAAEE FHStE Aol v ok webx] AARAAA A
* TR A YT T w
tdAgdea 7 ALTT R ekl
g eFATd A4, A=A A E-mail: dhk@gsnu.ac.kr



xr

70

Bl

Z(dive speed, Vb)

[
=

2 7244 A

Ht} 15~20%

JJo

7]

&

(flutter flight test)e

e M A

3z
=

3 ujaed ool Ao A

el

4

Akl A 7]

S

A

P,

S

B d 497 el

N
L

Ton

T

143 =&s Hs)

9]

8491

A)
=

toh, AAR A wE

ks
il

btk

S

E
Z3Wel MSC/NASTRANT =}HA) 74

ek =

e}
&

x93

|

7

el

AARE g A

5
T

i

o
o
il

el
il

—_
)

il

wr

Bl

=R=l]
=4

!

o
W
"
iy

TR

'

<]

=K

(b) Helicopter mode

(a) Airplane (Cruise) mode

<9 1> Geometric configuration of the present SUAV model
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(a) Isoparametric view (b) Side view

(c) Top view
<21¥Y 2> Finite element structural model for flutter analysis
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Mode Number

Rigid body modes are excluded.
6

—e— Airplane Mode (Full Fuel)
60 | —=- Airplane Mode (Empty Fuel)

<2¥ 3> Computed natural vibration frequencies
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Mode 1 (9.87 Hz) Mode 2 (12.85 Hz) Mode 3 (16.19 Hz)

Mode 4 (21.08 Hz) Mode 5 (25.60 Hz)

Mode 7 (32.19 Hz) Mode 8 (34.72 Hz) Mode 9 (38.03 Hz)
<% 4> Selected natural vibration mode shapes (Aircraft mode, Full Fuel Condition)
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