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Wear behavior of V containing PVD coatings for cutting of Ti alloys under
different machining condition
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Weight ratio of Ti alloys used in modern aircraft is increased due to good compatibility

with CFRP composites. Ti alloys, as represented by conventional Ti-6Al-4V, are

known to be hard-to-cut materials because of low thermal conductivity and high

chemical reactivity against tool material. Although conventional AlTiN coating is still

widely used for this application, apparently more advanced coating is necessary for

achieve high efficient machining.

Multilayer type of V containing coatings were developed. These coatings were

deposited by cathodic arc ion plating process using V and different types of metal or

alloy targets. These multilayer coatings were deposited on cutting inserts and

subjected to wet turning test of Ti. Different cutting speeds were used for the cutting

test and at the cutting speed of 100m/min, flank wear of AlTiN/VN coating is nearly

1/3 compared to standard AlTiN coating at the cutting length of 1500m. However, at

the cutting speed of 150 m/min, the wear amount of both coating was nearly same.

Further improvement was investigated by using different combination of nitride

coatings including TiCrAlSiYN, TiN and CrN. It was found that at the cutting speed of

150 m/min, TiN/VN and CrN/VN showed better tool life than TiCrAlSiYN/VN. But at

increased cutting speed of 175m/min, TiCrAlSiYN/VN and CrN/VN showed better tool

life. To explain this dependence on the cutting speed, temperature of the cutting edge

at each cutting speed was calculated. At the cutting speed of 150m/min, temperature

is more than 500 degree C where VN starts to be oxidized. When cutting speed is

increased up to 175m/min, expected temperature of the cutting edge is close to 600

degree C which is higher than oxidation temperature of TiN and VN, whereas CrN and

TiCrAlSiYN is stable at this temperature.
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