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Flutter Mechanism Analysis for Firefly Export Model

Seung-Kil Paek*, Sang-Wook Lee**

Abstract

In this study was made the flutter analysis for the export model of Firefly(Bandi-ho),
the small canard aircraft. Stiffness model based on internal load generation finite
element model was generated. Mass model based on the weight DB for weight control
was generated. Aerodynamic model based on Doublet Lattice Method was generated.
Preliminary flutter analysis was made. Based on it, major vibration modes are identified
and experimentally obtained via the ground vibration test. The obtained normal mode
frequencies were used to correlate the finite element model. Flutter analysis was made
again and major flutter mechanisms were summarized. The most important flutter root
was identified as a coupled root between rigid body roll mode and anti-symmetric
wing pitching mode.
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Mode Name |phase| GVT line final | A
rudder .
rotation anti [ N/A| 1.01 | 1.01
elevator | gym | N/A | 490 | 490
aileron .
rotation anti [ N/A|[ 115 | 1.25
ey E%-I ?(Ialt%rt(i)(?n sym | N/A| 885 | 8.71

‘{)"gg%ing w | sym | 69 | 652 | 674 | 2%

\égmﬁﬁ'gtﬂ sym | 7.63 | 7.50 | 761 | 0%

‘g’gﬁlﬁﬁgtﬂ anti | 839 | 7.71 | 856 | 2%

wing pitch anti | 9.02 | 8.07 | 883 [ -2%
wing pitch | sym | 9.37 | 830 | 9.38 | 0%

b) 5g2E=
base
Mode Name |phase| GVT | | final | A
b) 52 2 line
2% 1. o3 FEEYS faes Y gg’r}g[gg | anti | 952 | 951 | 916 | -4%
canard 0
£ 1ol ABAEAE A9} final UL bending #2 | Sym |1044] - | 987 ) 5%
o] &3 ufFRESNA ARE nlastgich o37)df fjrg"j‘;?t 44 | anti [N/A 1065|1089 | -
T 7 FEdo] dAHA ¥ Hlud g 2 -
. wing i |N/A 1246 - | -
FREWS vk ¥ 1@olA ¢ 4 & _bending #2 | M '
AA™E 2% olste] eaE =tk wekA final ‘t')Vg;‘%mg 4g | anti |13.77]13.01|1329 | -3%
mdo] 7|& neo thsfa H-3] mdyE S - -
o © vertical tail N/A | 14.69 | 12.37
8 % o E 1ol 7 Fewe] 247k 1 bending #2 | SYm | N/A| 1469|1237 -
T o) v M w=o) A diEy A SRAC L) sym | N/A 1625|1651 -
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XA mdola Al T} MSC/NASTRAN¢] DLM(Doublet Lattice
Method)E ©]§-3t}. Doublet Lattice AAF= ©f
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