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Table 1 Chemical component of the as-received Ti-6Al-4V alloy rod
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Figure 1 Schematic diagram for the core apparatus of electropulsing-assisted turning experimental platform
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Table 2 The electropulsing parameters used in electropulsing-assisted turning for Ti-6Al-4V alloy

KEEH S W S /Hz -2 L i T/ Aemm %) KA E T, /(Amm?)

0 — _ —
1 200 0.82 8.54
2 200 1.11 10.19
3 200 1.38 14.61
4 200 1.65 17.63
5 300 0.82 8.54
6 300 1.11 10. 19
7 300 1.38 14.61
8 300 1.65 17.63
9 400 0.82 8.54
10 400 1.11 10.19
11 400 1.38 14.61
12 400 1.65 17.63
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Figure 2 The surface equilibrium temperature of

0.0

B2

Ti-6Al-4V specimens caused by electro-
pulsing before the start of turning process
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Figure 3 The main cutting force of Ti-6Al-4V
specimens  during  electropulsing-

assisted turning
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Figure 4 The micro-hardness in cutting groove
on surface of Ti-6A1-4V specimens
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Figure 5 Cross-sectional micro-hardness gradi-
ent distribution within the surface
layer of Ti-6Al-4V specimens
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Figure 6 The axial surface roughness on Ti-6Al-
4V specimens
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Figure 8 The micro-morphology of machined surface on specimens and on the corresponding chips
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Figure 9 Microstructures of the cutting layer and center in specimens
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Experimental Research on Electropulsing-Assisted Turning of Ti-6A1-4V Alloy

FENG Gengchao', L1 Xiaohui*, WANG Haibo'
(1. Surgsci Medical Ltd. , Shenzhen 518101, China; 2. School of Mechatronic Engineering and Automation, Foshan
University, Foshan 528225, China)

Abstract: Due to the poor machinability of the titanium alloys, electropulsing was introduced into the
turning process of the Ti-6Al-4V alloy, and the effect on the main cutting force, surface work hardening,
and machined quality was analyzed. The micro-morphologies of the machined surface, cutting deformed
layer, and chip were observed by using a three-dimensional digital microscope and scanning electron
microscope. The results indicate that compared with traditional turning, the degrees of reduction for main
cutting force, surface work hardening, and axial roughness were 27.3%, 16.6%, and 18.7% using the

electropulsing-assisted turning at the average current density of 1.11 A-mm’

, the maximum current density
of 10.19 A+-mm * and frequency of 300 Hz. Combined with the theory of electroplasticity, the study
explained the machining mechanism of the electropulsing-assisted turning process.

Keywords: Ti-6Al-4V ; turning process;electropulsing; electroplasticity ; cutting mechanism



