i TR
ADVANCES IN AERONAUTICAL SCIENCE AND ENGINEERING

i

T R FUR L 818 3t 5 R

FAL , ZRELIH N F RS
(1WA JRETRAL Tl 4 B A BR AT 2 6] LIRSS i, WA JR T 150066)
(2. P50 Tl K2 fiipas 24 B, P 710072)

o T TR WYL EIR RS R E T DA OGBS TON T BY R 3L R IR R T R T R

T J2 8 3R KGR 2 56 75 U 3 8 R 2 1 A AR R A . W9 T J B 41 X 3 0 A 280 I B B 4B 0 38 3 R 8 i
J5 A T R R R 2 46 F 51 2 W T ) RN e 5 0L Sk A L D A A X T R R S 1 R
Wi, 45 SEFRI AT BTG T R B4R AU 8 40 A58 280 (3 5 I 0 1 A0 5 6 (B 5 B T S (IR 25 4 4 26 LAY,
T (1) B4R I 5 340 R 25 7E 590 LAWY 8 R AT 2 55 4L B % B A A W 3 TT 0 S i B I A R, M K TR B S L
B 7 1A N B S B AR AR I S AR 0 2 SR T AR 3R 7 R A A R N T R S A R T R

FENTRIESE X
KR T R B s AH R s GV T 356 5 8 XU X 56
FESES: V211.47; V215.3 NEAFRIRAD : A

T-tail flutter wind tunnel test model design and validation
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Abstract: Due to the relationship between the flutter characteristics of T-tail aircraft and the static lift of the hori-

zontal tail, the accuracy of theoretical predictions for the flutter speed of T-tail aircraft decreases. Therefore, it is

particularly important to design precise T-tail flutter wind tunnel test models for wind tunnel testing. This paper

systematically studies the design and validation methods for the stiffness, mass, and inertia of T-tail flutter wind

tunnel test models. Through T-tail flutter wind tunnel tests, the effects of variations in the static lift of the horizon-

tal tail and the bending and torsional stiffness of the vertical tail-fuselage connection joints on the T-tail flutter

speed were validated. The research shows that the errors between the tested values (such as the center of mass, in-

ertia, and natural frequencies) of the designed T-tail flutter wind tunnel test models and the theoretically calculated

values are within 4% , and the predicted critical flutter speed error is within 5% . Increasing the torsional stiffness of

the vertical tail-fuselage connection significantly improves the critical flutter speed, while increasing the bending

stiffness of the vertical tail-fuselage connection reduces the critical flutter speed. The flutter test results provide im-

portant guidance for the overall layout of the horizontal tail and the structural stiffness design of the vertical tail in T-

tail configurations.
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Table 1 Similarity criteria
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Fig.2 Section finite element model
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Fig.4 Wind tunnel test model skeleton beam model
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Table 3 Frequency of dynamic model in wind tunnel test
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Fig. 6 Wind tunnel test structural model
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Table 4 Frequency of dynamic model in wind tunnel test
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Fig. 8 Wind tunnel test model ground vibration test
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Table 5 Frequency of dynamic model in wind tunnel test
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Fig. 9 The mounting configuration of the

T-tail flutter model in the wind tunnel

B3I W S 3 2 X6 45 R R o A 45 2R G 10 B
R AT AR AR 22 IR 6 R AT LA T R
B I R I - R A T 3 A, OF 2
T AR RS HAT B R A B4R 4 i IR T E I A
i, 3 B2 AN f 2l Y o R A R A b R s
AR Sy 3z R T A A LR A R
B ST s R R AR 5 4 KR R
AL B 3 1242 Sk 25 i W B2 147, °F e 1E MO A R 25 B
IR 38 B R 23 ARG, D5t DR 7 T 3 2 — 250 R R
Ja A AL AR (ERE (Y 5O 2 By B 5 3 R A 2 ML
B VR S L W 1A%, WiR e 3 2 3
J DA A T Al R — L AR R R A AR A S
T SE A By B A 5 B 0 6 R 0 A e R A X
ZETE 500 VAN 5 T 2 B XU 18 60 468 8 114 15 32 ik
ARV EOR A BRI A5 R X T T LR 3 AP
J& S AT Jr R T 45 A W B B B R 4R

- &= S HT-100%IE iR —a— 3 H7-200%25 i NI 2 — - 53 H7-200 %3 #5115
- o = {{I6-100% i —v— iR 36-200% 25 {HI[{I]FF — < -- i 52-200% 1 F% W

38

36

FRBA()

P10 B P 6 0 A 45
Fig. 10 Test and analysis results on flutter speed

6 R I R AT 15 25 X T
Table 6 Comparison of test and analysis
errors in flutter speed
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