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Surface Property of Titanium Alloys by Electrospark Surface
Strengthening of Flexible Electrode

Liu Zhidong, Xu Anyang, Wang Zhenxing ., Zhang Yan
(College of Mechanical and Electrical Engineering, Nanjing University of

Aeronautics &. Astronautics, Nanjing, 210016, China)

Abstract: Electrospark surface strengthening of titanium alloys is done by flexible rotating copper elec-
trode with high-frequency pulse power supply. Then the oxygen and other elements from the air could
react with titanium under the condition of high temperature and pressure caused by discharge. Experi-
mental results show that the surface hardness of titanium alloy is improved by 237%—399% with refer-
ence to the substrate, and the thickness of the strengthened layer reaches a range of 21 ~ 157 pm.
Through energy dispersive spectrometer (EDS) and X-ray diffraction (XRD) analysis, it is shown that
titanium oxides and other strengthening matter such as titanium and copper/zinc alloys are generated on
the titanium surface. In addition, obvious mechanical scraping and coating traces exist on the strength-
ening surface, but there are no significant traditional discharge erosion concave pits. At the same time,
single pulse discharge energy is dispersed, thus the surface roughness value increases a little and is con-
trollable. Besides, the strengthened layer has an improved ability of anti-corrosion in the mixed solution
of hydrofluoric acid and nitric acid, and the enhanced layer has a high corrosion resistance. Point and
surface wear tests show that the surface abrasion performance of the strengthened layer is improved sig-
nificantly relative to the substrate surface. Good abrasion resistance, good corrosion resistance, and
good quality of titanium alloy surface are obtained after being hardened.
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