Cutting Characteristics of Indexable Insert Drill
with Non-Axisymmetrical Geometry and Effects of

MQL
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Cutting Characteristics of Indexable Insert Drill with
Non-Axisymmetrical Geometry and Effects of MQL

Masato OKADA", Takashi UEDA and Akira HOSOKAWA

*! Kanazawa University, Institute of Science and Engineering
Kakuma-machi, Kanazawa, Ishikawa, 920-1192, Japan

The cutting performance of indexable insert drill that has non-axisymmetrical geometry is investigated. A solid
drill that has axisymmetrical and twisted geometry is also used to compare the cutting characteristics. The diameter of
drills is 16mm and carbon steel is used as work material. The application effects of MQL that oil mist is supplied from
oil holes in the tool are also examined. The temperature of peripheral comer edge of outer insert is measured using a
two-color pyrometer with an optical fiber. The tool temperature of indexable insert drill is higher than that of solid drill
and it reaches approximately 525°C at highest. On the other hand, the thrust force of indexable insert drill is lower than
that of solid drill and it do not change so much with cutting speed. The surface roughness of indexable msert drill is
approximately 1.15~5.4um and this is higher than that of solid drill in each cutting speed. However, it is improved by
supplying the oil mist.

Key Words : Drilling, Cutting Tool, Cutting Temperature, Thrust Force, Surface Roughness, Tool Wear, Two-Color
Pyrometer
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Fig.1 Schematic illustrations of indexable insert drill

< Inner insert = < Outer insert > Close-up

N

2.0mm \C'hip breaker”
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Fig.3 Schematic illustration of two-color pyrometer with an optical fiber
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Table 1 Experimental conditions

Drill] Indexable { (Ti,A])N+TiN coated carbide with two oil holes
Rake angle A=0° ( Except for the chip breaker)
Diameter D=16mm, Effective length L ~48mm
Solid | (Ti,A)N+TiN coated carbide with two oil holes
Helix angle £=30°, Point angle 2a=140°
Diameter D=16mm, Effective length L /~39mm
Workpiece | Carbon steel without heat treatment
JIS S45C(HV180), SS0C(HV196)
Cutting speed | v=25, 50, 100, 150m/min

Feed rate | 7=0.05, 0.10mm/rev
Prepared hole | Diameter D=0, 5.0mm

Lubrication | Dry, MQL (Vegetable oil, Water-insoluble)
Flow rate | 44mlh '
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Fig.5 Typical waveform of accelerometer and pyrometer
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Fig.6  Relative position between optical fiber and cutting edge of outer insert -
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Fig.8 Relationship between cutting speed and thrust force
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Fig.9 Influence of feed rate on temperature at comer edge and thrust force
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