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Fig. 1 Morphologies for (a) WC powders and (b) coated powders after heat treatment
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Fig. 2 TEM photographs of coated TiC powders (a) before heat treatment and () after heat treatment
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Table 1 Mechanical properties of coated-powder materials and ceramics

Materials Hardness Bending stength Frachire toughness Could be used as
HV/GPa abb/MPa Kic/MPa-m'/? cutting tools or not
FYT 140 — 7.5 No
FYW 17.5~18.5 — 6.7~7.2 No
FYG 15.5 — 5.5 No
FTC1 18.5~23.0 800~1000 5.8~7.4 Yes
FTC2 18.0~20.3 860~1100 5.0~5.9 Yes
LT55 21.0 900 5.0 Yes
SG4 21.5 850 4.9 Yes
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Fig. 4 Flank wear when cutting quenched tool
steel T10A at the speed of Tom-mm ™"
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Fig. § Flank wear when cutting quenched tool
steel T10A at the speed of Tom-mm ™"
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Advanced Cutting Tool Material by Hot-Pressing Ceramic Coated
Carbide Powders

CHEN Yuan-Chun!, HUANG Chuan-Zhen!, Al Xing!, WANG Bao-You?

(1. Department of Mechanical Engineering, Shandong University of Technology, Jinan 250061, China; 2.
Department of Mechanical Engineering, Weifang Academic School, Weifang 261014, China)

Abstract: Carbide powders were coated with very thin alumina films by the sol-gel process. The
coated powders were then hot-pressed as a novel cutting tool material. This material possessed
relatively high hardness, which led to similar wear resistant ability with ceramics. At the same
time, its bending strength and toughness were higher than that of the ceramic cutting tool materials
with similar composition. As a result, these tools show good performance in cutting high-hardness
materials. SEM and TEM photographs of coated powders and fracture surface were presented as
an aid to illustrate the strengthen mechanism.

Key words coated powder; sol-gel process; coated cutting tools; cemented carbides



