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Multi-objective optimization of sheet metal forming die
using FEA coupled with RSM

P. Kahhal', S. Y. Ahmadi Brooghani*, H. D. Azodi®

1- PhD. Student., Mech. Eng., Birjand Univ., Birjand, Iran

2- Assist. Prof., Mech. Eng., of Arak Univ. of Tech. Arak, Iran
3- Assist. Prof., Mech. Eng., Arak Univ. of Tech., Arak, Iran.
*P.0.B. 97175/615, Birjand, Iran. syahmadi@birjand.ac.ir

Abstract- Present study describes the approach of applying Response Surface Methodology (RSM) with a Pareto-based
multi-objective genetic algorithm to assist engineers in optimization of sheet metal forming. 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 (length and Diameter). Response surface model has been used for design of experiment and finding
relationships between variables and objective functions. Forming Limit Curve (FLC) has been used to define the
objective functions. Finite element analysis applied for simulating the forming process. Proposed approach has been
investigated on a cross-shaped cup drawing case and it has been observed that it is more effective and accurate than
traditional finite element analysis methods and the ‘trial and error’ procedure.
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4. Response Surface Model (RSM)
5. Heuristic Optimization Algorithm (HOA)
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1. Finite Element Model
2. Sweeping Simplex Method
3. Sequential Quadratic Programming (SQP)
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3. Blank Holder Force (BHF)

4. Drawing Bead Diameter (DBD)
5. Drawing Bead Length (DBL)
6. Fracture
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1. Particle Swarm Optimization
2. Multi-Objective Genetic Algorithm (MOGA)
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3. Design of Experiment (DOE)
4. Genetic Algorithm (GA)

5. Pareto Front

6. Fitness

7. Mutation

8. Crossover
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1. Halton Sequence

2. Latin Hypercube Design (LHD)
3. Taguchi Method

4. Classic Design

5. Full Factorial
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1. S4R Quad-Dominated
2. Seeds
3. R3D4
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3. Population Size

4. Crossover Probability

5. Mutation Probability

6. Migration Fraction

7. Pareto Front Population Fraction
8. Termination Generation
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1. Surface to Surface Contact
2. ABAQUS/CAE
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