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Fig. 1 FE model of the T-tail
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Fig. 2 Aerodynamic model of the T-tail
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Table 1  Vibration characteristics of the T-tail

Number Major modes Frequency
1 1* bending of the vertical tail 1.211 Hz
3 deflection of the rudder 1.777 Hz
4 1* bending of the fuselage 2.152 Hz
5 1™ torsion of the vertical tail 2.295 Hz
6 symmetric deflection of the elevator 2.581 Hz
7 antisymmetric deflection of the elevator 2.586 Hz
10 1% antisymmetric bending of the horizontal tail 3.215 Hz
12 1 symmetric bending of the horizontal tail ~ 5.104 Hz
13 1* lateral bending of the fuselage 5.245 Hz
19 2™ antisymmetric bending of the horizontal tail 11.933 Hz
20 2" symmetric bending of the horizontal tail ~ 13.755 Hz
2 ond anlisy;r[:rsl:::li:fbg:l‘:ii‘rll‘;n;(f(ll]h;ailo‘ii[zonlal tail 13.850 Ha
22 antisymmetric torsion of the horizontal tail ~ 13.894 Hz
26 antisymmetric torsion of the elevator 17.932 Hz
27 symmetric torsion of the elevator 18.077 Hz
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Fig. 3 V-g curves of the T-tail
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Fig. 5 Flutter speed-vertical bending stiffness relationships

of tail main-beam
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Fig. 6 Flutter speed-torsion stiffness relationships of tail main-beam
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EFFECT OF STIFFNESS VARIATION OF TAIL MAIN-BEAM
ON FLUTTER CHARACTERISTICS OF T-TAIL

Zhang Xu Wang Bin'

( China Academy of Aerospace Aerodynamics, Beijing 100074, China)

Abstract Analysis on the flutter characteristics of T-tails is complicated because of their special structure and
aerodynamic configuration. The T- empennage is fixed on the afterbody, and in a structure finite element model,
this can be represented by connecting the T-tails and the main beam. To study the influences of stiffness varia-
tions of tail main-beam on flutter characteristics, the empennage of a T-tail aircraft is studied according to its orig-
inal stiffness, considering the change of vertical bending stiffness and torsional stiffness. And the corresponding
characteristics of natural vibration and flutter are analyzed. Finally, the flutter characteristics of models with two
variable of above stiffness (vertical bending stiffness and torsional stiffness) and one constant of the original value

of either stiffness are analyzed. The results demonstrate that the influences of stiffness variations of tail main-beam

on bending-torsion-coupled flutter of vertical tail are significant.

Key words T-tails, flutter, main-beam, natural vibration

stiffness ,
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