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Machinability Evaluation according to Variation of Endmill Shape for
High Speed Machining
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ABSTRACT

The technique of high speed machining is widely studied in machining fields, because the high efficiency and
accuracy in machining can be obtained in high speed machining. Unfortunately the development of tool for high
speed machining in not close behind that of machine tool. In this study, 10 types flat endmill is prepared for
obtaining data according to tool shape. Especially, we concentrated in helix angle, number of cutting edge and
rake angle. Cutting condition is selected for several experiments and measuring cutting force, tool life, tool wear
and chip shape according to cutting length. 3-axis cutting forces are acquired from the tool dynamometer with
high natural frequency, as the conventional too! dynamometer (9257B, Kistler) has cannot measure the state of
high frequency force. Particularly, we found out that the axial cutting force waveform has a good relation with
tool wear features. And flow is interrupted at the beginning of cutting by the decrease of rake angle. By above
results, it is suggested the endmill tool with 45°helix angle, 6 cutting edge and -15°rake angle is suitable for high

speed machining.

Key Words : High speed machining (2247}, End Mill Shape(21=7 34, Helix angle (H| S ¥ 2,
Rake angle (‘g A}F2}), Cutting force (248, Tool life (&71494), Surface roughness (X3 A 4 7))
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Fig. 3 Schematic diagram of tool dynamometer

Table 1 Cutting conditions

Condition
Spindle revolution [rpm] 12,000
Feed per tooth [mm/tooth] 0.05
Radial depth of cut [mm] 0.06
Axial depth of cut [mm] 10

STD11(HrC62)
910 Flat Endmill

Workpiece
Tool
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Fig. 4 Geometric shape of edge according to tool shape

Table 2 Involved cutting time of cutting edge

Involved cutting , W
Tool type Time [ms]
edge [No]
i 0 0.33
30°, 4edge 1 0.92
1 0.74
o
30°, 6edge 2 0.09
. 1 0.91
45 N 4edge 2 0.34
. 1 0.07
45°, 6edge 5 0.76
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Fig. 5 Cutting force waveform according to tool shape
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