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Performance Evaluation of Ti-Al-N coated Endmill by Arc Ion Plating
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ABSTRACT

The technique of high speed machining is
widely studied in machining field. In this
study, TiAIN single-layered and TiAIN/TiN
double-layered
by an arc ion plating technique.

coatings were applied to
end-mill
Their performances were comparatively studied
about cutting force, tool wear, tool life and
surface roughness of workpiece under high
speed  cutting conditions. The TiAIN
single-layer coated tool showed higher
wear-resistance due to its higher hardness,
while the TIAIN/TiN double-layer coated tool
showed better performance for high metal
removal, ie., high feed per tooth condition due
to its higher toughness. The surface roughness
of the workpiece was not influenced by the
wear amount of coated tools.
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Table 1 Instruments & specifications

Machining Center MAKINO V-55(Max 20,000 rpm)

Dynamometer 3 Axix, Freq. range : 5~ 10Kk
Oscilloscope 4Ch, Max Sampling: 400kt
CCD Camera PULNIX( X 200)

Surface Tester Stylus type(Mitutoyo)

Knoop Micro-Hardess Matsuzawa, MMT-7

Scratch Tester CSEM REVETEST
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Fig. 1 Experimental setup
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Table 2 Cutting conditions

Spindle Revolution {rpm] 8,000, 12,000
Feed per tooth [mm/tooth] 005, 007
Radial depth of cut {mm)] 0.06
Axial depth of cut [mm] 10
Workpiece STD11 (HgC 62)
Tools Unco.ated, TLA]N Single Layer,
TiAIN/TiN Double layer
Cutting Fluid Dry

Table 3 Tool Specification

Diameter [mm] 10
Length [mm) 70
Helix angle [deg] 30 °
Rake angle [deg] -12 °
Relief angle [degi 6 °
Material Micro Grain Cemented Carbide
. HrA 92.8
Physical data (=5 5 4,000 (N/mm’)
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Fig. 2 Comparison of microhardness values for
uncoated (substrate), TiAIN coated, and
TiAIN/TiN coated layers
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Fig. 3 TiAIN single layer and TiAIN/TiN
double layer coatings by scratch test,
and their critical loads
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Fig. 4 Typical waveform of cutting force
signal
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Fig. 5 Cutting forces according to cutting
length at two different spindle speed
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Fig. 6 Tool wear according to cutting length
at two different feed per tooth
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Fig. 7 Tool life according to cutting length at

two different feed per tooth
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Fig. 8 Surface roughness according to cutting
length at two different spindle speeds
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