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<Abstract>

Vibration and flutter analyses that are dynamic instability caused by the increase of
the elastic airplane flight speed were performed for the 100 seated aircraft. Beam type
finite elements were used for the structural modeling and the Quasi-steady panel
method was used in the aerodynamic calculation for flutter analyses. Vibration and
flutter analyses are based on the symmetric and anti-symmetric vibration modes of an
aircraft. IMAD (Interactive Multidisciplanary Aircraft Design) software that was
developed by Russian scientists was used for these analyses.
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Fig. 13 A scene of antisymmetric flutter motion
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Table A.1: K100-04 natural frequencies (Hz)- Symmetric Modes (OEW)

APPENDIX A

No. Mode characterization freq (Hz)
1 Wing Tst Bending 2.751
2 Engme Up & Out 4139
3 Engine Down & Out 4.388
4 Fuselage Tst Bending 5.825
5 Wing Tst Fore & Aft Bending 6.108
6 H. Stab. Rotation (1st Bending) 8.050
7 Wing 2nd Bending 9.662
8 Vertical Tail Pitch 13.36
9 Wing Tst Torsion 1538
10 Wing 2nd Fore & Aft Bending & Tst Torsion 16.65
1 H. Stab. Tst Bending 18.36
12 Wing 3rd Bending 19.40
13 H. Stab. Torsion 21.88
14 Wing 2nd Torsion 24.07
13 H. Stab. Fore & Aft Bending 25.82
16 Wing 3rd Torsion 28.55
17 Fuselage Axial Vibration, H. Stab. Fore & Aft 29.26

Bending
18 H. Stab. 2nd Bending & Fuselage 2nd Bending & 32.54
Wing 3rd Torsion
19 H. Stab 2nd Bending & Wing 3rd Torsion & 33.17
Fuselage 2nd Bending
20 3552

13
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Table A.2: K100-04 natural frequencies (Hz)- Antisymmetric Modes

No. Mode characterization freq. (Hz)
I Wing [st Bending 3.275
2 Wing Tst Fore & Aft Bending 4.597
3 Fuselage Ist Bending 4788
4 Wing 3rd Torsion 5.684
5 V. Stab. rotation 6.521
6 TFuselage Tst Bending & Wing Ist Fore & Aft 7768

Bending & V. Stab. Rotation & H. Tail Rotation
7 H. Tail Tst Bending 8395
8 V. Tail Torsion 10.13
9 ‘Wing 3rd Bending & Wing 2nd Fore & Aft 12.20
Bending
10 Wing 3rd Bending & Fuselage 2nd Bending 13.75
{1 ~ Wing st Torsion & Fuselage Tail Bending 15.46
12 Wing Tst Torsion & Fuselage Tail Bending & 16.00
Wing 2nd Fore & Aft Bending
13 H. Tail 2nd Torsion 17.68
14 Wing 4th Bending 23.68
15 V. Tail 2nd Bending 25.32
16 Wing 2nd Torsion & 2nd Fore & Aft Bending 2725
17 H. Tail 2nd Fore & Aft Bending & V. Tail 2nd 29.00
Bending & Wing 2nd Fore & Aft Bending &
Fuselage 2nd Bending
18 H. Tail 3rd Bending 30.45
19 Wing 3rd Torsion 32.84
20 Wing 3rd Fore & Aft Bending & H. Tail 2nd 33.81

Fore & Aft Bending
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APPENDIX B
Wing 1st Bending: 2.751 (Hz) Engine Up & Out: 4.139 (Hz)
Engine Down & Out: 4.388 (Hz) Fuselage 1st Bending: 5.825 (Hz)

+ v

Wing 1st Fore & Aft Bending: 6.108 (Hz) H. Stab. Rotation (1st Bending): 8.050
(Hz)

/ﬁkf\d

Wing 2nd Bending: 9.662 (Hz) Vertical Tail Pitch: 13.36 (Hz)

Fig. B.I: Kl100-04 Symmetric Mode Shapes



Wing 1st Bending: 3.275 (Hz) Wing 1st Fore & Aft Bending:
4597 (Hz)

Fuselage 1st Bending: 4.788 (Hz) Wing 2nd Bending: 5.684 (Hz)

V. Stab. Rotation: 6521 (Hz) Fuselage 1st Bending & Wing
1st Fore & Aft Bending & V.
Stab. Rotation & H. Tail Rotation
7.768 (Hz)

Fig. B.2: K100-04 Anti-symmetric Mode Shapes



