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A multi-level optimization design technology for aeronautical

structure in COMPASS
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Abstract: The configuration of COMPASS and its key techniques are introduced in this paper. The
multilevel optimization strategy is used to meet the challenge of the lighter weight, the longer life and the
more reliability of the modern aircraft. The global constraints(deflection, flutter speed ,static aeroelastic
divergence speed and efficiencies)and local constraints (stress ,strain, and local buckling) are treated by
optimum criteria method and mathematical programming method respectively. Firstly ,a fully
stressed/strained design (FSD), in which the thickness ratio of the ply groups of composite laminates is
adjusted by the contributions of their strain energy , is proposed. Secondly, wing structures are optimized by
mathematic programming method and sensitivity analysis technique to satisfy the multi-constraints such as

weight, deformation, torsion, and vibration frequency. Finally, stiffened stringer panels are optimized for
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searching optimal geometry and section size satisfying stability demands. According to present method,
COMPASS software has been developed and enhanced. Some engineering examples demonstrate the
reliability and efficiency of the method. It is shown that COMPASS is a powerful engineering design tool to
improve structural efficiency, to enhance aircraft performance, to reduce duration of structural design, and to
decrease investment required via multidiscipline structural synthesis.
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