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Abstract: Telescopic wing UAVs not only exhibit excellent flight performance across a wide speed range but can al-
so utilize asymmetric wing extensions for flight control. This study focuses on a UAV with asymmetrically extend-
able wings. The extension process is discretized into distinct states, and a dynamic finite element model considering
both structural and aerodynamic asymmetries is established to investigate the changes in flutter characteristics under
asymmetric extension. The results show that both the flutter speed and flutter frequency in the asymmetricextension
states are higher than those in the baseline symmetric state. As the asymmetry degree increases, the form of flutter
transitions from body freedom flutter to bending—torsion coupling flutter, resulting in significant increases in both
flutter speed and flutter frequency.

Key words: telescopic wing UAV; asymmetric extension states; aeroelastic modelling; modal analysis; flutter

characteristics

WRBH: 20240530; fEEIBH: 2024-09-10

EEWA: 57 A 5L (20222X0561)

BEMEE: F4(1981—), B, W+, MI#HHZ. E-mail: wwang@nwpu. edu. cn

IR W, Wy, BRSO, A5 ARGRIEOC LIRS B A AR S R AR MR S (0], s TARREEE, XXXX, XX(XX): 1-8.
YANG Jian, JIANG Panpan, CHEN Liyong, et al. Study on the asymmetric extension state's flutter characteristics of a telescopic
wing UAV[J]. Advances in Aeronautical Science and Engineering, XXXX, XX(XX): 1-8. (in Chinese)



2 fiias TR

L 9 XX &

0 35l

it 4 3802 AT AR R AL ) — A 43 SR X b
AR R IE 3 32 5 i AR A1 B 3R R R o AROR AR TR
TT4 10 CATHERR | LLIE W AS [ 1 ©ATAE 45 7 ok
il 3 B BE 7S fe B T IE BT ) 1931 4F Y MAK-107%
B, H K i T 52 B0 B0 R 45 DR 3R i) 24 1 — 45 o
ML AE R, Bl 5 BRI 235 48 B Bl 2 R R R R i 4 3
HOR HEFAR B T AATHE R, X HAF 7R K2 4E
HAETC AL B e 38 T0 A HLE A AT e A
HCORATHY R4 RATPERE S5 PR AT s W] A AL
B0 AR X PR 4 AR TR P AR TR 1 R R AT R
TPl o 50 [ SV A 0 — BR Pk g S TR
1128 Z NI Bl g 2 AL HR T T 38 X FR fh 45 A2 T2
X VR e 07 FE RN G 1] AR E PR A 3N ) 2 R M 0
Wi, 45 R e WY AR Xof Bk i 40 3 AT AR O — b A &0
s il g 25 Ajaj S5 HR T — FPHLIE AT L4y S
PRXT R AR X BR A 4 A5 I8 (9 1 45 3 T8 A BL, I A
FHARXT R AL I 4 (7R % 01 46 B4 TE AHLIR B . %
CEGE S WNGINE TN S35 G- R E RN 81 )
HAHES B4R 1000 JB A, AT S 80 0] #1135
SEARAE AT S5 BUAILEE 04 A X R A A R A

i 4 350 N HLAL B S 2B A 45 728 i), BIL3E 25
1 5T e W BE 43 A K B e R R R A R
Bl P R PE S Bl 2 & AR fk . Huang Ren %617/ 3%
T B AR B AR M BR B —11 S R R B HE ST
N GEESWN IR RN A o o i I 5 e T i
a5 38X PRSI I 0 B S R A v L R T A
RS T BT A R S R S Ak X B R S R AR
B 52 M R, 25 SRR T Bl A LB M ARG, e A
I T e (I - T e 0 2 T N
Huang Chao %"/ 3 1o 1 i 2 455 5 3, # 57 T B
P —10 %5 ) 32 5 AR W R B 1 M 25 G 1R A 25 (]
BN T B XA A R R ke R R
R XA AR, TS AP BRI kR TN
A BR B A b R AR . R 45 3 T
A HLZs PR AT 5 ) 7 AL 32 Ak T SIF X A 1 4
PRAS S BEAh, G 2R A 4 2o B vt SRR et 2 =
FHOR AR PR AR o AT T 45 308 AL
B4R R P 1 0 9 AR T AR X FRAS R RS T AR
X T i 247 R 285 X SR T 4R AR e ) 5 e B R AU 5 O A
SEI

A SC DL B A 4 35 TC N HL R BIF ST 42 i R OH

il

e 24 o) SR s 2 Ao 4 B T 4 e A P B
AN TR LS A 4 RS B0 76 A B3 A 4% 1 4 R3S
AR 5 WL AR 2 A1 R SR M S T ¥
O3 S S AR S W 2 Bl ) A A IROT R Y, 2 R
BT B AR XS FRAE B, TH AT B AR ST i
B JC NI A AR 5 4 5 B 23 A B3R AR X B A 4
MRS %A 47 3 TC B BAR A AR L LR OF
i I A A B B o M R R R AR B R Y

1 ZENBENREERSHEN
BN FEER ST

L1 HEEL AN

AR SC R 4 3 TE A HLCIn B 1w ) S F 58
%o ZAMF BT AN E MR R 2. 4m,
SERWCLERAS T 3R 1. 4 m, i 45 3 AR LA B3
Mk 1.

(b) FE AL 1 A B 1]

1 a3 I AN (58 2 RIR )
Fig.1 Fullydeployed telescopic wing UAV
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Table 1 Geometric parameters of telescopic wing

PN F i/ m? B /m JESZ L
JE 4 fift J 0.312 2.4 18. 46
56 4 4 1 0.210 1.4 9.33
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Fig.5 Distribution of flutter characteristics for
different states of the telescopic wing UAV
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Fig.6 Trend of flutter characteristics with
AsD in different basic symmetric states
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Fig.7 Symmetric state 1 flutter characteristics
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Fig.8 Asymmetric state 2 flutter characteristics
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