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Hot Machining of Titanium

Masaki TANIGUCHI, Masafumi SETO and Kazuo HAYASHI

Abstract

Titanium and its alloys are hard to machine. Titanium, with its density of 4.5g/cm3, which is

60% of that of steel, is an excellent anti-corrosion material rich in heat-resisting quality.

It is, however, expensive and liable to chemical reactions under certain conditions.

The writers of this report has tried to see, through a series of experiments, how titanium is

affected by Hot-machining and arrived at the following conclusion.

1) As to its cutting resistance :

Usually materials show lower cutting resistance after Hot-machining, while titanium shows

greater cutting resistance after being machined in a excessively high temperature.

2) As to the degree of the chipping of the cutting edge :

Chipping of ceramic tools is excessive when used in a high temperature.

3) As to its surface roughness:

The surface roughness of titanium remains unimproved even when it is machined under different

conditions.
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Table 1 PMechanical property and chemical

composilion of workpieces

Yield strength | Tensile strength| Elongation Contraction
0.2% kg/mm?2 kg/mm?2| percentage % percentage %
29 1 42 1 28 62
\
Fe N | o ’ H Ti
i
0.015 0.0071 ] 0.067 ' 0.0033 Balance
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Cutting speed : 40m/min
Depth of cut : 0.5mm

Feed :0.15mm/rev

Tool : Ceramics
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Titanium
.

Cutting speed : 44m/rm'n_
Depth of cut : 0.5mm
Feed 2 0.15mm/rev

Tool : Ceramics

Fig.1 Chart of cutting resistance

@® Tangential force
® Longitudinal force

® Radial force
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Fig.2 Relationship between heating current and Fig.3 Relationship between heating current and
cutting resistance cutting resistance
Work : Titanium Symbol : O0.03mm/rev Work : Titanium Symbol : O0.03mm/rev
Tool : Ceramics ®0.045 ~ Tool : Ceramics @0.045 7
Depth of cut : 0.5mm €©0.09 ~ Depth of cut: 0.5mm ©0.09 »
Cutting speed : 44m/min B0.15 Cutting speed : 62m/min B0.15
®0.3  » 0.3 2
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Tangential force

Cutting resistance kg

Longitudinal force

Radial force

1
0 200 250 300

Heating current A

Fig .4 Relationship between heating current and
cutting resistance

Work : Titanium Symbol : O0.03mm/rey

Tool : Ceramics ®0.045
Depth of cut : 0.5mm $£0.09 ~»
Cutting speed : 83m/min B0.15 »

®0.3 //
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Heating current A
Fig.5 Relationship between heating current and
cutting resistance

Work : Titanium Symbol : O0.03mm/rev

Tool : Ceramics @0.045
Depth of cut : 0.5mm @©0.09 »
Cutting speed : 165m/min B30.15 7~
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Fig.6 Relationship between cutting speed and cutting resistance
Work : Titanium Symbol : O 0.03mm/rev
Tool : Ceramics ® 0.045 »
Depth of cut: 0.5mm O 0.09 ~
Heating current : 200A ® 0.15 »
® 0.3 »
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Fig.7 Relationship between cutting speed and cutting resistance

Work : Titanium Symbol : O 0.03mm/rev
Tool : Ceramics ® 0.045 »
Depth of cut : 0.5mm &© 0.09 »
Heating current : 2504 B3 0.15 »

® 0.3 »
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Fig.8 Relationship between cutting -speed and cutting resistance

Work : Titanium
Tool : Ceramics
Depth of cut : 0.5mm
Heating current : 3004

150

Symbol : O 0.03mm/rev
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Fig.9 Chipping of ceramic tools
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Cutting speed : 44m/min
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