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Mechanical Properties and Cutting Performancr of Si Doped Ti-Al-N
Coating Tools by Arc Ion Plating Method
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Fig. 1 Schematic diagram of Arc ion plating method

Table 1 Typical deposition conditions

Variaables Conditions
Substrate temperature 400C

Buffer layer 1/m

Vias Voltage 350kHz, -50V
Arc current 28V, 60A
Coating thickness 2/m

Sample #1, #2, #3, #4 SiH4/N; = 0%, 5%, 10%, 15%
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Fig. 2 Experimental set-up for tool wear measurement
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Fig. 3 XRD patterns of as-deposited (Ti,Al,N)Si

Table 2 Mechanical Properties for each coating type

Variaables TiAIN#1  TiAISiN#2 TiAISiN#3  TiAISiN#4
Ratio of SiHstoN, 0% 5% 10% 15%
Hardness 30GPa 32GPa 36GPa 38GPa
Auger result(Si at. %) 0% -2.5% -5% -9%
Residual stress 3.06GPa  2.75GPa 2.58GPa 2.60GPa
Structue Crystall f.cc " " Amorphous
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Fig. 4 Comparison of cutting performance for each cutting tools
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