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Investigating the Effects of Tool Materials on the Properties
of Electrical Discharge Machining of y-TiAl Intermetallic
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Abstract- Due to outstanding properties of y-TiAl intermetallic such as high resistance against fatigue, oxidation,
corrosion, creep, dynamic vibration, high working temperature and also its application in aerospace and automotive
industry, turbojet engines and blade manufacturing; in this paper, electrical discharge machining (EDM) of y-TiAl
intermetallic by means of three kinds of tool electrodes including copper, graphite and aluminum is investigated, to
compare the output characteristics of the machining process such as material removal rate, tool wear ratio, surface
roughness and topography and EDS elemental analysis of machined surfaces. The results indicate that major elements
in chemical composition of y—TiAl machined surfaces are including titanium, aluminum, carbon and oxygen. The
variation of tool material has not significant effect on formation of different chemical compounds and phases or in other
words surface modification of machined surface. While it mainly affects other aspects of output characteristics such as
material removal rate, tool wear ratio and surface roughness.

Keywords: Electrical Discharge Machining, y-TiAl Intermetallic, Material Removal Rate, Tool Wear Ratio, Surface Topography.
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4. Die Sinking - EDM
5. Energy Dispersive Spectroscopy (EDS)
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1. Electrical Discharge Machining (EDM)
2. Difficult to Cut
3. Brittleness
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5. Side Flushing
6. Material Removal Rate (MRR)
7. Tool Wear Ratio (TWR)
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1. Electrolytic Copper

2. Scanning Electron Microscope (SEM)
3. Kerosene

4. Full Factorial
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1. Crater
2. Impulsive
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1. Surface Integrity
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