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Aircraft Aeroelastic Correction Method Based on Combination
of Improved Lifting-line Theory and Wind Tunnel Test

Dang Xijun

Abstract: In this paper,a modified method for aerodynamic load distribution on the elastic wing
surface of a subsonic high aspect ratio aircraft based on the improved lift line theory of subsonic
steady flow and wind tunnel test is presented,and the purpose of the design is to consider the
influence of the elastic deformation of the wing structure on the aerodynamic load distribution.
This method considers the influence of the elastic deformation and meets the requirements of
structural load design in the aircraft design specification whch has direct influence on static
strength and fatigue design and plays an important role in the feedback evaluation of stiffness

design and aerodynamic design optimization.

Key words: lift line theory, high aspect ratio,tunnel test, aerodynamic elastic correction,

aerodynamic load distribution
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Table 1 Subcase calculation parameter
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Fig.2 Subcasel elastic wing block
aerodynamic force

R2 LU NIRRT

Table 2 Subcasel left wing aerodynamic
block distributed force
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4 9.209 1.47 3.095 575 588 -1216
5 8.253 1.52 3.695 374 382 -3903
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Table 3 Rigid axis internal force resulted

from subcasel wing aerodynamic force

distributed force(Rigid assumption)

Zi-el Qx Qy Qz Mx My Mz

0.625 580 10366 125 -67712 3854  —3686
1.600 545 96801 125  -57939 3304  -2611
2.350 514 91133 125 -50883 2906  —2311
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Table 4 Rigid axis internal force resulted

from subcasel wing aerodynamic force e e T LR A LR R
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