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Fig.1  XRD patterns of HfB
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spark plasma sintering 
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Fig.2  Displacement of the HfB
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 composites during reactive spark plasma sintering: (a) HZSC5, (b) HZSC10, and (c) HZSC15 
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composites fabricated by reactive spark plasma 

sintering 
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Relative 

density/% 

Microhardness, 

HV/GPa 
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Toughness 
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HZSC5 77.97 21.35±0.9 284±17 3.20±0.11 

HZSC10 96.61 26.80±1.2 504±40 4.66±0.21 

HZSC15 95.68 22.44±1.0 301±28 3.89±0.36 
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Fig.3  SEM images of fracture surface of HfB
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 composites fabricated by reactive spark plasma sintering: (a) HZSC5, (b) HZSC10, 

and (c) HZSC15 
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Abstract: ZrC, Si and C powders were used as the sintering aids to enhance the densification and the mechanical properties of HfB

2

, using 

the in-situ reaction between ZrC-Si-C at sintering temperature. The result shows dense HfB

2

-ZrSi

2

-SiC ceramic composites are fabricated 

by reactive spark plasma sintering at 1600 

o

C for 10 min under a pressure of 40 MPa. With increasing the amount of ZrC-Si-C, the Vickers 

hardness, the flexural strength and fracture toughness of the sintered samples increase first, and then decrease. HfB

2

-10wt% ZrC-Si-C 

composite shows the best comprehensive mechanical properties. The Vickers hardness, flexural strength and fracture toughness of 

HfB

2

-10% ZrC-Si-C composites are 26.80±1.2 GPa, 504±40 MPa and 4.66±0.21 MPa·m

1/2

, respectively.  

Key words: HfB

2

; spark plasma sintering; in-situ reaction; mechanical properties 
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