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A Study on the Chip Treatment of Ti-6Al-4V Alloy

in Turning processing
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ABSTRACT

The Titanium has many superior characteristics Which are specific strength, heat resistance, corrosion resistance,

organism compatibility, non-magnetic: and etc- and their quantity are abundant.this study performed turning operation
of Ti-6Al-4V alloy using the TiAIN Coate Tool which treated PVD (Physical Vapor Deposition). Experimental works
are also executed to measure cutting force, chip figuration and surface roughness for different cutting conditions.

As a result of study. Tool wear was serious at over 100m/min of cutting speed and cutting condition was excellent at 1.0mm

of cutting depth.
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Photo. 1 Experimental Set-up
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Table 1 Chemical compositions of Ti-6Al-4V

Elements| Ti |Al} V{Fej 0| C No H Y
wt(96) [89.13(6.24.19 0.210.140.027|0.023(0.016{0.001
Table 2 Mechanical properties of Ti-6Al-4V
Direction uTs YS EL| Ra { Hrc
WECHON 1 (103 psi) | (x103 psi)| (96)] (%)
Longitudinal 146.8 1357 1208423
36
Transverse 1447 1345 121.7]464
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Table 3 Cutting conditions
Process parameter Condition
Cutting speed 30, 40, 50, 60, 70, 80
{m/min) 90, 100, 110

0.1, 0.15, 0.2, 0.25, 0.3
0.5, 1.0, 1.5, 2.0, 2.5
0.8(mm)

Drv Cutting

Feed rate (mm/rev)

Depth of cut (mm)

Nose radius

Cutting Circumstance
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Fig. 1 Cutting force according to depth of cut
(V=70m/min, f=0.15mm/rev)
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(b) Feed rate 0.3mm/rev
Fig. 2 Tangential force according to depth of cut
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Fig. 3 Surface roughness according to depth of cut
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Photo. 2 Chip treatment of Ti-6Al-4V alloy
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