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Abstract

Project Code : TRG5780262

Project Title : Hybrid meta-heuristic for design of metal forming processes
Investigator : Dr. Nantiwat Pholdee

E-mail Address : nantiwat@kku.ac.th

Project Period : 2 Years

Abstract:

Meta-heuristics (MHs) are widely used in design optimisation of various
engineering applications. MH main advantage is its search mechanism that requires no
function derivatives; therefore, it can deal with any kind of optimisation problems
particularly for the real engineering applications. However, a lack of search consistency
and slow convergent rate are inevitable in an MH search procedure. Therefore, there
have been a number of algorithms of this kind, which aim for search performance
enhancement. One of the most popular ways used to enhance the search performance
of MHs is the use of a hybrid concept. Although many researchers and engineers have
successfully developed and applied MHs in various practical applications, there is no
single method that can always have outstanding performance for solving all kinds of
problems. In this work, newly developed MHs based on hybridisation concepts will be
developed for design optimisation of metal forming processes including a strip coiling
process and a non-circular wire drawing process. The optimisation objective function will
be introduced in order to improve the product quality of the two processes while
processing parameters will be set as design variables. Finite element analysis (FEA)
software will be used to evaluate optimisation objective values and constraint functions
of the design problems. The proposed hybrid MH and several well-establish MHs in
literature will be used to solve the proposed optimisation problems. The performance of
the proposed MH will be investigated. Based on this study, efficient hybrid optimisers as

well as optimal processing parameters of the two processes are obtained.

Keywords : Hybrid meta-heuristic algorithm, Hybrid surrogate model, Strip coiling

process, Wire drawing process
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