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Cutting performance and wear mechanism of Ti(C, N)-based
cermets tools in high speed cutting
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Abstract: Two Ti(C, N)-based cermet inserts samples were fabricated by using Ti(C, N) solid solution matrix with
different molar ratios of C to N and vacuum sintering process. The cutting performance of sample A, sample B and
T1200A in the dry cutting 20CrMn steel were studied. The morphologies and microstructure of crater and flank wear
were observed by using a scanning electron microscope. The wear mechanism of Ti(C, N)-based cermet tools in high
speed cutting was discussed. The results show that the Ti(C, N)-based cermet tools are dominated by adhesion, diffusion
and oxidation wear in high speed cutting. And decreasing the ratio of C to N in Ti(C, N) solid solution is helpful to
improve the resisting wear capability of Ti(C, N)-based cermet tools.
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Table 1 Composition and mechanical properties of Ti(C, N)-based cermets insert

Mass fraction/%

Sample Matrix Porosity/% Hardness, HRA  Bending strength/MPa
WC Mo,C TaC Co Ni
A 50%TiCysNos  15.0 10,0 7.0 12.0 6.0 2.1 92.8 1930
B 50%TiCy;7Nos  15.0 100 7.0 120 6.0 22 92.6 1750
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Fig.1 Microstructures of tool samples: (a) Sample A; (b)
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Fig.3 Morphologies of flank wear: (a) Sample A; (b) Sample

2
Fig.2 Relationship between wear evolution and cutting time
on flank: (a) v=200 m/min; (b) v=300 m/min B; (c) T1200A
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Fig.4 Local magnify of flank wear: (a) Sample A; (b) Sample
B; (c) T1200A
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B B Fig.5 Morphologies of crater wear: (a) Sample A; (b) Sample
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Table 2 Composition of element contents in band of

flank

Molar fraction/%

Sample
Fe Co w

A 0.42 14.92 11.67

B 3.37 13.44 12.93

1) C N Ti(C, N)
Ti(C, N)
A B A B
T1200A
20CrMn
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