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Fig.1 Linear scaling method
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Fig.2 Nonlinear scaling method
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Table 1 Main parameters of full-size wing m
24 ZHH

i3S 15

PR ERK 0. 883

B R K 2.5

A BUERK 5

HMRZK 1.5

R K 0.4

3.2 ZEbbiER

AR BE B FE FL Ky = 0. 1 28 B 1
k,=11.9; 28 T £545 95 97 TEEUH [R] , 18 BOGH FE 1
k =0.316,

TE 47 HOAR Y v UGB TH 23 591 455 B 7E 30% F1
60% B XA AL, 52 M 5E B AR H] 7075 (SR G 4
WAL, BTG B VL, fEHLE e T4
P, MU EARNEEE R 3 Fis

B3 HEAEEE

Fig.3 Internal structure of the wing
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Fig.4 The difference between the results of the

three methods and the target frequency
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Fig.5 The difference between the results of the three

methods and the target translational mode shapes
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Fig.6 The difference between the results of the
three methods and the target rotational mode shapes
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Table 2 The difference data of flutter characteristic %
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Nonlinear Aeroelastic Scaling Optimization of High
Aspect Ratio Wings

LIU Zhendong, HAN Jinglong
(State Key Laboratory of Mechanics and Control of Mechanical Structures, Nanjing University of

Aeronautics and Astronautics, Nanjing Jiangsu 210016, China)

Abstract : For high aspect ratio wings with significant geometric nonlinear effects, two traditional linear scaling methods (one for
direct modal matching under stiffness and mass coupling, and another one for modal response matching under stiffness and mass
decoupling) and a nonlinear scaling method are used to simulate and compare the analysis of a large aspect ratio wing. The re-
sults show that the scaled model designed by the traditional linear scaling method has a large difference from the design goal, and
the difference of the nonlinear scaling method is smaller, that is, the nonlinear scaling method is more suitable for high aspect ra-
tio wings with significant geometric nonlinear effects.

Keywords : high aspect ratio; scaling; geometric nonlinearity ; equivalent static load method

(TR . T x)



