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Effects of electropulsing treatment on ultra-precision cutting of
titanium alloy Ti6Al4V
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Abstract: Titanium alloy is well known with difficult machinability, which limits its application in many
fields unavoidably. In the current study, electric pulse treatment (EPT) was firstly employed to treatment
the titanium alloy. The microstructure and mechanical properties had been changed after the treatment. It
is found that EPT technology can improve plasticity of titanium alloy, and the hardness, elasticity
modulus and yield stress of titanium alloy will decrease after EPT. The result of cutting test proves that
the EPT can decrease the cutting force and improve the surface quality.
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0 Tab.1 Parameters of EPT
Parameter Value
b Y
Material Ti6Al4V
N ’
Frequency of EPT/Hz 700
Voltage/V 3.72
Pulse time/s 82.5
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Tab.2 Changes of mechanical properties of Ti6Al4V

Specimen No-EPT Frequency 700 Hz
electrodes
Yield strength/MPa 895.4 724.2
1
Hardness/HV 329.8 307.1
Fig.1 Schematic diagram of electro-pulse generator and
Elastic modulus/GPa 69.9 49.54

experimental device of EPT
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Fig.3 Comparison of surface topography
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Fig.4 Comparison of cutting force
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