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Cutting Characteristics of the ZrN Coated Tool

Han-Wook Seol*, Joo-Hyun Kim'

r Abstract }

Zirconium is widely applied in industrial area. In this study, the exeperiments are performed to investigate the
differences in cutting characteristics of zirconium coated material which deposited on cutting tool using physical vapor
deposition(PVD). For comparison, TiN coated tool is used to compare with zirconium coated tool. Experimental results
were compared for tool wear, surface roughness and cutting force. The tool wear of PVD coated bites is affected
by the various cutting conditions. This new stuff “zirconium coated tool” wears 33% less and improves surface
roughness 23% more in various cutting conditions. Cutting force is analyzed by using various workpiece, and the
research strongly confirms that “zirconium” remains better condition than “titanium”. As a result “zirconium” coated

tool can be performed far better than “titanium”™ coated tool on metal cutting.
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Table 1 Instruments and specifications

Instrument Company Specification
Turning - Daewoo PUMAT150G
Dynamometer KISTLER 9257 Type
Software National LabView 7.0
Instruments
Charge Amplifier KISTLER 5019 Type
Scanning Eleetron | -y p s oy $-4700
Microscopy
Surface Taylor Form Talysurf
Roughness Tester Hobson Series2
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Table 2 Cutting conditions

Table 3 The cutting conditions according to cutting

length
SUS304 A12024 eng
Cutting speed(/min) 150, 300 SUS304 Al2024
Feed rate(m/rev) 0.1 coating ZrN TiN ZN TiN
Depth fo cut(mm) ! Cutting speed| | o1 300 | 150 | 300| 150| 300 | 150 {300
Cutting length(km) |1,2,3,4,5,6,7,8] 4, 6, 8, 10, 12 (m/min)
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Fig. 1 Comparison of flank wears according
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Fig. 2 SEM image of wear phenomena
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Surface Roughness

Surtace Reughness

Cutting Force
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