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Multiobjective Optimization Method for Drawbead and Blank-Holder Force Design in
Sheet Metal Forming Process
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Abstract

Present study describes the approach of applying Multi-Objective optimization method to optimizing of
sheet metal forming Die. In many studies, Finite element analysis and optimization technique have been
integrated to solve the optimal process parameters of sheet metal forming by transforming multi-objective
problem into a single-objective problem. This paper aims to minimize the objective functions of fracture and
wrinkle simultaneously. Design variables are blank-holding force and draw-bead geometry. Response
surface model has been used for design of experiment and finding relationships between variables and
objective functions. In designing of experiments v-optimal design has been used which minimizes the
average prediction error variance, to obtain accurate predictions. Forming Limit Curve has been used to
define the objective functions. Finite element analysis applied for simulating the forming process. Proposed
approach has been investigated on a drawing part and experimentally verified. The optimal design showed a
good agreement with experimental species. It has been observed that proposed approach provides an
effective solution to design of process parameters without a the ‘trial and error’ procedure.

Keywords: Multi-objective Optimization; Sheet Metal Forming; Response Surface Model; Genetic Algorithm.
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° Computer Aided Engineering (CAE)
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* Heuristic Optimization Algorithm (HOA)
® Design of Experiment (DOE)
® Blank Holder Force (BHF)
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! Sweeping Simplex Method
2 Sequential Quadratic Programming (SQP)
® Inverse Approach
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® Multi-Objective Genetic Algorithm (MOGA)
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! Particle Swarm Optimization Intelligent Sampling (PSOIS)
2 Space Mapping Technique
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! Halton Sequence

2 Latin Hypercube Design (LHD)
% Taguchi Method
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® V-Optimal
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