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WC-Zr0,-4%SiC,, B 72 & & K, X4 17.8 GPa. Wi SiC, 42N T AT ERERK, £
F WC-Zr0,-2%SiC,, # W7 2L #1155, AR A 0 SiCy, 89 WC-ZrO, # 5 7 12.3%, X & H H SiCy,
ARG BRHES U mEE. 7Rt RSN, NIRREHHAR., RES WC-Zr0,-2%SiC,, K
FE T iAE] 99.4%, HuE M AEE A% 9.12 MPam'” 1 18.5 GPa.
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Abstract: WC-ZrO,-SiC,, composites were prepared by hot pressing. The effect of SiC,, content
on the microstructure and the mechanical properties of composites were studied. The results showed
that the average grain size increases at first and then declines with increase of SiC, content. The
average grain size of WC-Zr0,-2%SiC,, is 0.55 pum. Due to excessive grain growth and small thermal
expansion coefficient of SiC,, there is m-ZrO, in WC-Zr0,-4%SiC,,. With the increasing of SiC,,
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content, hardness declines dramatically and then picks up slightly because of coarse grains and pores.
The hardness of WC-Zr0,-4%SiC,, is only 17.8 GPa, which is the lowest in all the samples
investigated. Fracture toughness increases firstly and then decreases with the increase of SiC,, content.
Compared to WC-ZrO,, the fracture toughness of WC-Zr0,-2%SiC,, is improved by 12.3% and is the
highest one. The reasons of high fracture toughness are crack deflection, transgranular fracture and
crack bridging caused by the adding of SiC,,. The relative density of sintered WC-ZrO,-2%SiC,, is

99.4% and its fracture toughness and hardness is 9.12 MPa-m"? and 8.5 GPa, respectively.

Keywords: WC-ZrO,-SiC,,; Microstructure; Mechanical properties; Crack deflection
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Figure 1 SEM micrographs of raw materials and mixed powders prepared by ball milling
(a) WC; (b) ZrOy; (c) SiCy; (d) WC-14%Zr0,-6%SiC,,
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Figure 3 SEM micrographs of WC-14%Zr0O,-SiC,, composites with different SiC,, contents
(a) 0 wt%; (b) 2 wt%; (c) 4 wt%; (d) 6 wt%)
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Figure 4 Relative densities of WC-14%Zr0,-SiC,,
composites with different SiC,, contents
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Figure 4 Grain sizes of WC-14%Zr0,-SiC,,
composites with different SiC,, contents
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Figure 6 Hardness and fracture toughness of WC-14%Zr0,-SiC,, composites with different SiC,, contents
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Figure 7 Crack paths in (a) WZS0 and (b ~ d) WZS2 samples
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