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- Sintering of covalent ceramics, carbide, nitride and boride.
Technical * Control of the microstructure and the mechanical and functional properties of
Support Skills sintered materials.

ResearchContents Development of heat-resistant WC cemented carbide

Tungsten carbide (WC) has attractive properties of a high degree of hardness and excellent
strength and toughness, and then is widely used in wear-resistant parts and cutting or drilling
tools. The cemented carbides are densified by using binder metals such as cobalt, nickel and iron.
The binder acts as a matrix, i.e., a cementing phase between WC grains, and this greatly improves
the sinterability and toughness of the carbide. However, they are subject to creep due to the binder
which degrades their strength at elevated temperatures, and this limits their practical use to
temperatures below 873 K. Therefore, we desighed a novel creep-resistant WC cemented carbide.

Figure 1 shows the results of the four—-point bending tests at elevated temperatures. The novel
cemented carbide exhibits five times higher strength than the conventional carbide with cobalt
binder. Figure 2 shows the application as the tool for the friction stir welding (FSW). The tools
of FSW are used in the severe environments with high pressure and high temperature. The novel
cemented carbide exhibits excellent durability to the FSW of a carbon steel while the conventional
cemented carbide shows creep deformation at the part of shoulder.
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