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Tool Wear of Ball-end Mill with Single Straight Cutting Edge

Katsuhiko SEKIYA and Ryozo KITAGAWA

Abstract
The ball-end milling have become the most widely used machining process for sculptured surfaces.

This report presents the tool life in milling steel (JIS-S45C) with ball-end mill which has single straight

cutting edge. The life and the morphology of the tool wear under the condition that the cutting speed was

100 (m/min) and the feed rate was 0.05 (mm/tooth) were compared among three kinds of tool materials:

cemented carbide (JIS-K10), micro grain carbide and titanium nitride cermet.

The tool life became longer in this order: cemented carbide, micro grain carbide, titanium nitride

cermet. The morphology of the tool wear of the titanium nitride cermet was adhesive, while those of the

carbide tools were abrasive because the lower thermal diffusivity of the cermet makes the temperature

of the cutting edge higher than the carbide tools.
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Fig.1 Schematic of experiment. The tool path is
showed in dashed line. The workpiece is
milled along BC and DA. The tool is rapid-

ly feeded in AB and CD without milling.
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Fig.2 Dimension of the ball-end mill.
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Fig.3 Position of measurement of the flank wear.
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Fig. 4 Variation of maximum flank wear with
respect to the cutting length. The effect of
the three different tool materials is

presented.
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position of the cutting edge in milling steel (JIS-S45

C) by the cemented crabide tool (JIS-K10). The largest flank wear can be seen at the outer edge (x=

3.6 [mm])
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Fig.6 Variation of the flank wear with respect to the position of the cutting edge in milling steel (JIS-S45
C) by the micro grain cemented crabide tool. The large flank wear can be seen at the position near
by the point at whitch the undeformed chip thikness is the minimum.

Titanium nitride cermet
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Fig.7 Variation of the flank wear with respect to the position of the cutting edge in milling steel (JIS-S45
C) by the cermet tool. The large flank wear can be seen at the position near by the point at whitch
the undeformed chip thikness is the minimum. The larger flank wear can be seen just inside of the

outer edge (x=3.2 [mm]) at reaching to the end of tool life .
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Photo.1 Morphologies of tool wear: (a) cemented carbide; (b) micro grain cemented carbide; (c) titanium

nitride cermet. The morphology of the tool wear of the cermet tool is adhesive, while those of the

other tools are abrasive.
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