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Multi-Objective Optimization of Electrochemical Machining Parameters Using
Response Surface Methodology
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2 Assoc. Prof., Mech. Eng., Univ. of Guilan, Rasht, Iran.

Abstract

Electrochemical machining (ECM) process involves several physical and chemical phenomena that make it
difficult to model the process.Therefore, selection of proper and optimal parameters setting is a challenging
issue. In this paper, an approach is applied to look for the optimum solution to this problem. In this way,
four parameters, i.e. voltage, tool feed rate, electrolyte flow rate and electrolyte concentration; and two
machining criteria, i.e. material removal rate (MRR) and surface roughness (R,) are considered as input
variables and responses, respectively. Therefore, mathematical models have first been developed using
response surface methodology (RSM). Then, the Derringer method has been utilized for optimizing the two
responses simultaneously. MRR and R, response would not be optimized in the same manner and have
contradictive behaviors. The result of multi-objective optimization provides an optimal ECM process
parameter setting, so the user can select desired optimal process parameters combination to achieve the
optimal result. The optimal input parameters were determined as 25.56 V, 0.5 mm/min, 6.45 I/min, 138.1 g/I.
Finally, optimization result was verified experimentally and the percentage error were 6.4 and 6.7 for MRR
and Ra responses respectively.

Keywords: Electrochemical Machining; Optimization; Response Surface Methodology; Derringer Method.
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% Material Removal Rate (MRR)

“ Surface Roughness (Ra)

® Central Composite Second-Order Rotatable Design (CCD)
¢ Cut-Off Length

" Measuring Speed
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