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Experimental Investigation of the Effects of Discharge Energy on the Performance,
Type and Amount of Emission of Polluting and Toxic Gases in EDM Process
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Abstract

The dielectric fluids used in the electric discharge machining process are mostly mineral oils, which produce polluting and toxic
gases from the decomposition of these oils at high temperatures, which seriously affect the health of operators and pollute the
environment. In this research, the effects of discharge energy (current and pulse on time) on the type and amount of emitted
hydrocarbon and toxic pollutant gas, material removal rate, tool wear rate, surface roughness, recast layer thickness and density of
cracks created on the surface of machined samples made of AISI H13 hot-work steel was studied. According to the results, material
removal rate, tool wear rate, surface roughness and recast layer thickness are increased by increasing the amount of discharge
energy. Also the concentration of CO, CO,, H,S, SO,, NO, and NO, gases produced in the EDM process were increased 47.5%,
7.7%, 31%, 24.5%, 6.2%, and 16.7%, with increasing discharge energy from 30 mj to 160 mj.

Keywords: Electrical Discharge Machining, Discharge Energy, Polluting and Toxic Gases, Material Removal Rate, Tool Wear
Rate, Machined Surface Quality.
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