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Evaluation of Machinability by various cutting conditions in high

machining using ball nose-end mills

-Effects of cutting orientation and cutting environments-

Abstract

High-speed machining generates concentr
thermal/frictional damage at the cutting ed
rapidly decreases the tool life, This paper i
at determining the effect of cutter orientat
the cutting environment on tool life, tool
mechanism when down milling. In this paper,
experiments were carried out in various tool
and cutting environments, such as dry, wet
compressed chilled air, tool life were measu
evaluate machinability in high-speed milli
difficult-to-cut material and die steel. Tool
upwards, horiz

measured in horizontal

downwards, vertical upwards and vert
downwards. In addition, tool life was measur
dry, wet and compressed chilled air, For this
a compressed chilled-air system was manufact
The results show that a horizontal cutter ori
provided a longer tool life than a vertical
orientation. With respect to the cutting envi
compressed chilled air increased tool life. H
the wet condition decreased tool life due

thermal shock caused by excessive cooling
high-speed milling and the compressed chille

had little effect.
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Table 1 Spindle speed and feedrate

90m/min 210m/min
A5 rpml/ B A4 rpml/
TTRE _ .
ol 4 E[mm/min]| °1 %% & [mm/min]
94 gk 3726 / 145 8694 / 1739
TH}LY 5064 / 1013 11817 / 2363
F3dE 3726 /745
T2 3 ak 5064 / 1013
Vertical dowrward | 1000 | o) downward

Pick feed

Hortzortal upward  feed
Fig. 1 Cutter orientations of ball nose end
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Fig. 2 Compressed chilly air system
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Fig. 4 Wear patterns and chip forms
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