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Surface Modification of TC4 Titanium Alloy by Mixed Powered Electrical
Discharge Machine in Different Tool Electrode

ZHAO Lin, LI Li, WANG Hao-chen, LIU Yun, LIN Ben-gang

(School of Mechanical Engineering, Shandong University of Technology, Zibo 255049, China)

ABSTRACT: The work aims to obtain high surface quality of TC4 titanium alloy by means of mixed powder electrical dis-
charge machining method with red copper and graphite as tool electrodes. The roughness of the workpiece surface was meas-
ured by handheld TR200 roughness tester, surface morphology and phase structure were analyzed by using scanning electron
microscope (SEM) and X-ray diffraction, and micro hardness of the workpiece was measured by using FM800 micro hardness
tester. Provided with the same electrical parameters, the surface roughness and hardness of the workpiece treated with red cop-
per electrode was lower than that treated with graphite electrode. Provided that /=4.5 A and 7ox=30 ps, the average roughness
values of the surfaces treated with red copper and graphite electrodes were 2.223 um and 2.796 pm respectively, while the sur-
face hardness values were 600HV and 700HV respectively. Provided that /=9 A and 7on=30 ps, the average roughness values of
the surface treated with red copper and graphite electrodes were 2.748 um and 3.705 um respectively, while the surface hardness

values were 650HV and 750HV respectively. Under different electrode conditions, the surfaces of TC4 titanium alloy work-
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pieces machined by powder mixed EDM are all strengthened.

KEY WORDS: TC4 titanium alloy; microstructure; strengthened layer; surface roughness; microhardness; surface modification
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Fig.1 Diagram of machine
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Tab.1 Thermal constants of the experimental materials

Melting Boiling  Thermal Specific

Materials /]()gegrsrllt ) pczint p(zint condugltivi_tly he_a}te
/C /C /(WmK") /(Tkg™C)

Copper  8.96 1083 2500 383.3 410.0

Graphite 2.25 3652 4827 129.0 710.0

TC4 4.50 1660 3260 7.955 0.52
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Fig.2 Effect of tool electrode on the surface roughness of workpiece
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Fig.3 Microstructure of TC4 alloys under different conditions: a)/=4.5 A, copper electrode, b) /=9 A, copper electrode,
c) [=4.5 A, graphite electrode, d) /=9 A, graphite electrode
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Fig.4 Sectional picture: a) I=4.5 A, copper electrode, b) /=9 A, copper electrode, ¢) I=4.5 A, graphite electrode,
d) I=9 A, graphite electrode
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Fig.5 X-ray diffraction pattern of TC4 titanium alloy after machining: a) /=4.5 A, copper electrode, b) /=9 A, copper electrode
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Fig.6 Effect of tool electrode on micro-hardness
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