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Abstract  

In this study, tungsten tetraboride (WB4) ceramics were synthesized in situ from 

powder mixtures of W and amorphous B with Ni as a sintering aid by reactive hot 

pressing method. The as-synthesized ceramics exhibited porosity as low as 0.375 % 

and ultra-high Vickers hardness (Hv), as much as 49.808 ± 1.683 GPa (for the low 

load of 0.49 N). It was seen that the addition of Ni greatly improved the sinterability 

of WB4 ceramic. Besides, the flexural strength and fracture toughness of WB4 ceramic 

were measured for the first time to be 332.857 ± 36.763 MPa and 4.136 ± 0.259 

MPa·m
1/2

, respectively, suggesting that the ceramic has good mechanical properties. 

The effects of sintering temperature and holding time on the densification, Vickers 

hardness, and mechanical properties of WB4 ceramics were also investigated 

systematically as part of our study. The results indicated that increasing the sintering 

temperature can obviously improve the densification and mechanical properties of the 

ceramics. The bulk density and Vickers hardness of WB4 ceramic sintered at 1650 °C 

for 60 min under 30 MPa revealed the highest values of 6.366 g·cm
-3

 and 27.948 ± 
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