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Cemented carbides, one kind of composite materials combined by the hard phase and binder 

phase, are famous for their excellent wear resistance and toughness.These materials are 

widely applied to producing tools such as high speed cutting tools, rock drill tips, coining, 

wire-drawing, deep-drawing, blanking and bending dies, forming and machining of metals 

and alloys, etc.

2. Conclusion

The correlations between microstructure, temperature and thermal properties of two commercial cemented carbides, YT5 and YT15, were studied in a temperature range from 25℃ to 1000℃. 

Thermal conductivity of YT5 and YT15 show different tendency with elevated temperature. There are two reasons for this phenomenon:

l Numerically, thermal conductivity is the product of thermal diffusivity, heat capacity and density. Thermal diffusivity of both YT5 and YT15 decreases when temperature increases and their 

heat capacity both increases. For YT15, the decrease of thermal diffusivity is covered by the increase of heat capacity, resulting in an increasing thermal conductivity. While for YT5 the 

increase of heat capacity cannot cover the decrease of thermal diffusivity. Thus, thermal conductivity of YT15 decreases. 

l From the aspect of physics, decreasing phonon thermal conductivity of WC and increasing electron thermal conductivity of (Ti,W)C result in the converse tendency of YT5 and YT15 with 

elevated temperature, as YT5 and YT15 contain different contents of WC and (Ti,W)C.
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Figure 1. XRD patterns of YT5(85WC-5TiC-10Co) and YT15(79WC-15TiC-6Co) 

cemented carbides.

Thermal conductivity, the ability of a product to conduct heat, is significant to the service 

life.Tools with high thermal conductivity can effectively conduct heat from the tool to the 

working environment or from the contact area between the tool and the workpiece to the 

whole tool, and thus the temperature distribution can be more homogeneous, which can not 

only suppress hot pot defects and alleviate hot stress, but also enhance the fatigue properties. 

Besides, the maximum working temperature of tools is usually determined by the thermal 

conductivity . The microstructure and thermal conductivity at elevated temperatures of WC-

TiC-Co cemented carbides was investigated in this work.

Figure 2. Thermal diffusivity of YT5 and YT15 cemented carbides

Figure 3. Thermal conductivity of YT5 and YT15 cemented carbides.


