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Sensitivity analysis of material removal rate in dry electro-discharge
machining process
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ABSTRACT

Dry electro discharge machining is one of the newest machining processes on which studies are remarkably expanding. Its advantages
include being environment friendly, low process costs, simple tools and equipment, optimized machining parameters and cheap dielectric.
Considering fast expansion of this machining process, its optimized performance is desirable. Considering the material removal rate and the
addition of the gas pressure and electrode rotational speed comparing to the conventional spark machining makes the analysis of effective
parameters on material removal rate necessary for improving the process performance. In this study, the effect of different parameters such
as machining gap voltage, electro discharge current, pulse on-time, pulse on-time to pulse off time ratio, dielectric gas pressure and tool
rotational speed on material removal rate were studied using Sobol statistical sensitivity analysis method. In comparison with the other
methods, it possesses the advantage of determining the quantitative values of parameters’ effect. Results from sensitivity analysis reveals
that among input parameters, discharge current has the most influence on the material removal rate and the gas pressure and rotational
speed of the electrode are significant parameters which control the material removal rate. Furthermore, it was observed that machining gap
voltage has the lowest influence on the material removal rate which can be removed from the model for simplification.

Keywords: Dry EDM, Material Removal Rate, Sensitivity Analysis, Sobol Statistical Method.
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