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Design Optimization of a Wing Structure

under Multi Load Spectra using PSO algorithm
Kook Jin Park*, Yong Jin Park* Jin Yeon Cho**, Chan Yik Park*** and Seung Jo Kim****

ABSTRACT

In this paper, development of optimal design tools for wing structure is described
including multi load spectra condition and fatigue analysis. Two dimensional CFD result are
used for calculating aerodynamic force. Design variables are composed of a number of rib
and spar, positions, and thickness of each structural member. The mission profile for fatigue
analysis is composed based upon the results of CFD analysis, the flight-by-flight spectra
method, the excessive curves for gust loads. Minor’s rule was used to deal with multi-load
condition. Stress analysis and fatigue analysis are performed to calculate objective functions.
Particle Swarm Optimization(PSO) algorithm was used to apply to problems which have
dozens of design variables.
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