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Wing Optimization based on a Reduced System
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Abstract The present study proposes the optimization of wing structure base on reduced model which assures
the solution accuracy and computational efficiency. Well-constructed reduced model assures the accurate result in
the eigenvalue problem, dynamic analysis or sensitivity of design optimization. Reduced system is classified into
the reduce-order model based on structural modes and the reduced system based on degrees of freedom.
Because this study uses the reduced system based on degrees of freedom, it is important to select the dominant
degrees of freedom properly. For this work, robust selection method, two-level selection scheme, is employed
and IRS(Improved Reduced System) is applied to construct the final reduced system. In the optimization process
based on the reduced system, all of the equivalent stress, eigenvalue and design sensitivities are calculated from
the reduced system. Through a numerical example, it is shown that the present optimization methodology based
on the reduction method can provide an optimal results for objective function satisfying constraint condition.

Key Words : Reduced System(RS), Reduce Order Model(ROM), Sensitivity, Improved Reduced System(IRS),
Two-level condensation scheme(TLCS)
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(b) Under skin of wing strucutre

(c) Rib, Spar and External store ~ (d) Upper skin of wing structure
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5.08m)

[Fig. 1] Configuration of aircraft wing(wing width:
4.53m, wing length: 5.08 m)
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[Table 1] Material property of skin, tib, spar, external store
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[Fig. 2] Procedure of Optimization based on Reduced
System
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[Fig. 4] Force vector of wing surface
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(b) Contour of equivalent stress(under skin)

[ 6] A/shel 57h8el BESL ko)
[Fig. 6] Equivalent Stress of upper/under skin(unit:
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[Fig. 5] Deformed shape of wing(unit: mm)
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[Fig. 7] Design variable for optimization
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