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Abstract: An important feature of hardmetals” development is related with the WC grain which has been steadily getting
smaller. The application of nanomaterials on hardmetals was introduced and reviewed, mainly in aspects of nanomaterials
for preparing hardmetals, nanoscaled hardmetals, extra-coarse grained hardmetals which WC enlarged by nano powders or
binder reinforced with nano particles and nano coating for hardmetal tools. The superiority of these technologies and prod-
ucts in China was focused on. The primary problem is about the preparation of nanotungsten materials. Using the conven-
tional process, the nano and ultrafine tungsten carbide powders were produced by the technology of *violet tungsten oxide
§ in-situ reduction’ , which was invented in 1997. The particle size of these nona tungsten carbide powders could be less
than 20 nm. Avoiding the abnormal growth of WC during the sintering, the nanoscaled hardmetals with grain size of 100 ~
200 nm were manufactured by sinter HIP or HIP. These nanoscaled hardmetals, which have been commercially produc-
ted, owned the transversal rupture strength of more than 5 000 MPa and better performances in service than the sub micro
or ultrafine hardmetals. The coarse grained hardmetals with grain size up to 12 pm were developed by a dissolution method
of nanometer powder. Furthermore, the life of the coarse grained hardmetals, with nona-reinforced binder, is dramatically
prolonged 2 ~ 3 times than that of standard grades. The nano coating is considered as one of the developing orientations for
hardmetal tools, which owns excellent wear-resistance, hardness and anti-tearing performance. The special structure of the
coating helps promote a longer life of tools and better surface quality of the work pieces.
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Fig. 3 Comparison of WC grain growth during heat-up of
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