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Fundamental research on high performance machining of titanium alloys including
the use of garaphene and single crystal SiC
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In this research, I focus on the miniaturization phenomenon of the adhesive
layer that causes tool damage during cutting of titanium alloy, and confirm the method to reduce the
adhesion and the phenomenon that occurs at that time, and aim to provide a new processing method. .
Hot blow processing did not get the expected effect from the rake face. I’ m trying from the
clearance face by changing the approach. In addition. a tool using graphene was prototyped, and the
initial wear was reduced by half, but a new high thermal conductivity material of 1000W/m/K or more
was added and tested. | made a tool holder using single crystal SiC, and I' m planning to use it
in combination with a tool with thermal diffusion effect.
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Fig.4 Cross section of worn part
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Fig.1 Damage model of the TiN-coated cutting tool
during the turning of Ti-6A1-4V
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Fig.2 Illustration of hot blow machining.
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Fig.3 Wear progress curves and wear patterns
when machined under hot blow condition.
(Work: Ti-6Al-4V, Tool: TiAIN coated
carbide, V=70m/min, d=0.5mm,
f=0.1mm/min)
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7Fig.5 Cutting test reéﬁlts of trial tools with
graphene when machined Ti-6Al-4V.
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Fig.6 Illustration of
trial tool with
texture.
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Fig.7 Cutting test results of trial tools with texture
and graphene when machined Ti-6A1-4V.
Work: Ti-6A1-4V, V=100m/min, d=0.5mm,

=0.1mm, Dry)
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Fig.8 Set up of comparison experiment of thermal
diffusion.
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