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Cutting Performance of Submicron Cermet Tools and
Their Mechanical Properties

Dong Gil Ahn*

ABSTRACT

TiCN based submicron cermet and similar ISO grade of the conventional cermets with TiCN of different particle
size were produced by PM process, and their microstructure, mechanical properties and cutting performance were

compared. The microstructure of submicron cermet was more homogeneous and showed much finer microstructure,

resulting in better hardness and fracture toughness. The submicron cermet tools achieved excellent cutting performance

such as wear resistance and toughness in comparison with two grades of the conventional cermets in millimg test. The

relationship between microstructure, mechanical properties and cutting performance of these cermet tools was discussed.

The submicron cermet tools revealed for their potential to wide application range and interrupt cutting because of their

superior wear resistance and toughness combinations.
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Table 1 Chemical composition of cermets (wt%)

Tool . Carbides .
K TiCN Co/Ni
materials (WC,TaC..)
Cermet A 52 33 16
Cermet B 46 37 18
Submicron cermet 49 35 17
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Fig. 1 Optical micrographs of conventional cermets
and submicron cermet
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Table 2 Mechanical properties of cermet tool materials

. Density Hardness TR.S Kic E 4nc Hc
Tool materials 5 5 " 3
(g/em’) HV(GPa) (kg/mm*) | (MPam'?) (GPa) (uTmr’/kg) (kA/m)
Cermet A 6.85 16.9 157 8.0 438 124 11.0
Cermet B 7.13 16.0 175 9.1 421 131 11.3
Submicron cermet 6.94 16.8 182 98 435 145 13.7
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Fig. 4 Photographs of various cermet tools after 7200m
machining in the milling of SCM4
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