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Machinability evaluation according to variation of tool shape in high speed machining
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Abstract

The technique of high speed machining is
widely studied in machining field. Because the
high efficiency and accuracy in machining can
be obtained in high speed machining.
Unfortunately the development of tool for high

speed machining is not close behind that of

machining tool. So in this study, we made 4
types flat end mill for obtaining data according
to tool shape. Especially, we concentrated in
helix angle and number of cutting edge. First
we confirmed cutting condition by several
experiments and measuring cutting force, tool
life, tool wear and chip shape according to
cutting length. In results, we acquired the fact
that 45 degree helix angle and six cutting edge
tool is suitable for high speed machining.
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Cutting Force(2H#), Helix Angle(H]E#2),
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Fig. 1 Elements of end-mill
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Workplece Force sensor

Fig. 4 Schematic diagram of tool dynamometer

Table 1 Instrument for experiment

Instrument Specification
Machining center|Max 20,000rpm

Dynamometer 3 Axis, Freg. range : 5~10klz
Oscilloscope 4Ch, Max Sampling: 400kl
CCD Camera PULNIX( X 200)
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Table 2 Cutting condition
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Fig. 5 Tool wear according to cutting length
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Fig. 7 Wear shape of 30° helix angle and 4
tooth tool (A type)
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(a) Radial force
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(b) Feed direction force
Fig. 8 Cutting force of the new tool
(ex : 30-4 = 30° dedge)
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Fig. 9 Geometric shape of edge according to
tool shape

(b) 30" Gedge

Table 3 The time when edge is involved in

cutting
Involved cutting .
T
Tool odge [No] ime [ms]
. 0 0.33
30° 4edge 1 0.9z
. 1 0.74
30" Bedge 2 0.09
. 1 091
45° dedge 5 0.34
. 1 0.07
45" Bedge o 076
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Fig. 10 Cutting force waveform according to



tool shape (A type)
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Fig. 11 Cutting force waveform according to
tool shape (B type)
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Fig. 13 Chip shape according to tool shape at
the beginning of cutting
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