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Abstract:

The design problems in most of the cases may have single or multiple objectives and a
set of constraints to be satisfied. Finding the best solution calls for exploration of design
space defined by bounds on design variables and the constraints. Optimization is a
technique which gives the opportunity to explore the design space exhaustively and
helps in achieving the best possible design with minimum design iterations.

Design of aerospace structures and mechanisms are subjected to multiple challenges
such as stringent constraints, mass budgets, frequency constraints, minimum buckling
load factor requirements, etc. Structural optimization helps in achieving all such
requirements for a given set of constraints. It mainly consists of Topology, Shape and
Size or parametric optimization.

In conventional design of structures, a material distribution is assumed, analysed,
hardware realised and tested. Based on these, material distribution is modified and
verified again. This kind of conventional design is iterative and time consuming. To
overcome this, optimization problems are solved to achieve the desired objective while
meeting the design constraints. Topology optimization is a methodology for designing a
mechanical system to get an optimal material distribution (or lay-out). Shape
optimization helps in obtaining the optimum shape of the pockets whereas Size /
parametric optimization helps in achieving optimum parameters of the structure. These
techniques if judiciously used ensures smarter and faster product development.
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