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Abstract

Gradient hardmetals are made for special applications and in many cases have a unique combination of
several properties that can not be found in conventional composites. In this research, gradient WC-Co nano
hardmetals with different layers and tungsten nanocarbide in all layers were fabricated by Spark plasma
sintering method (SPS). In order to investigate the mechanical properties of this hardmetals, micro hardness
test were applied on all of the layers and a bending test were performed on these specimens. Due to the
small dimensions of the samples, a special fixture was designed and made for bending test. The results of
the study showed that the utilization of tungsten nanocarbide particles, up to a certain degree in all layers of
this nano composite significantly increases the bending strength of the samples. The use of more than
optimum tungsten carbide nanoparticles resulted in a bending strength loss. The hardness of the samples in
layers with lower cobalt content was higher than those containing more cobalt, which created a hard gradient
in this nano composite. It was also found that the use of tungsten nano carbide particles to a certain degree
in different layers of this hardmetals resulted in increasing hardness of the samples.

Keywords: Bending strength, Gradient nano hardmetal, SPS, Hardness gradient.
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