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Studies on cutting characteristics of indexable insert drill
- Comparison with twist drill and effect of MQL -

Fukui National College of Technology Masato OKADA, Kanazawa University Takashi UEDA, Akira HOSOKAWA

The cutting characteristics of indexable insert drill that has the non-axisymmetric form are investigated. Two types of
coated carbide inserts that have different shape are used as cutting edge. A twist drill of solid type is used to compare the
cutting characteristics. The diameter of drill is 16mm and carbon steel is used as work material. The effect of MQL that
supplied from oil holes in the tool is also examined. The characteristics are evaluated by tool temperature, thrust force, surface
roughness and chip form. The tool temperature in indexable insert drill is higher than solid type in each cutting speed. On the
other hand, the thrust force of indexable insert drill is lower than solid type. As for surface roughness, the case of solid type is
better than that of indexable insert drill. The chip form by indexable insert drill is segmentalized.
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Fig.1 Schematic illustration of indexable insert drill
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Fig.2 Experimental setup

Tablel Experimental conditions
TiAIN/TiN coated carbide with two through hole
Diameter D=16mm

Cutting tool

Workpiece | Carbon steel : JIS S45C
Cutting speed | v=25, 50, 100m/min
Feed rate | f=0.lmm/rev
Prepared hole | D ,=5.0mm

Lubrication | Dry
45ml/h (Indexable insert), 42ml/h (Solid)
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Fig.3 Relationship between tool temperature and cutting speed
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Fig.4 Relationship between thrust force and cutting speed
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Fig.5 Relationship between surface roughness and cutting speed
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Fig.6 Outlines of chip form (Left: Indexable inert, Right: Solid)
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