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Mechanical Properties of ZrB,—SiC Ceramics Sintered by Hot Oscillatory Pressing

LI Bing, ZHAO Ke, LIU Dianguang, LIU Jinling
(Southwest Jiaotong University, Chengdu 611756, China)

[ABSTRACT] ZrB,-SiC ceramics were prepared using hot oscillatory pressing (HOP) and hot pressing (HP)
processes, and the effect of oscillatory pressure on the densification and mechanical properties of ZrB,—SiC ceramics
was investigated. The results have shown that compared to using the HP process to fabricate ZrB,—SiC ceramics, the
densification rate of HOP process has been improved significantly, and the interface between ZrB, and SiC is well
bonded; The hardness and fracture toughness of the ZS30 sample prepared by the HOP process reached 21.1 GPa and
7.3 MPa - m*?, respectively, which were significantly improved compared to the samples prepared by the HP process
under the same sintering parameters. HOP has shown good development prospects in the preparation of high-performance
ZrB,—SiC ceramics.
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Fig.1 Schematic diagram of hot oscillating pressing device
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Fig.2 Morphology of ZrB,-SiC composite powder
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Fig.3 Curves of relative density varying with holding time of
ZS30 samples sintered by different oscillatory pressures

F1 FEEEEHT ZS30 HMmTH1ERE
Table 1 Flexural strength of ZS30 samples under different
sintering conditions

Pedti 1k AARTREEE 1% | AR o/MPa
1800 °C .30 MPa .60 min 99.8 1083 + 92
1800°C (30 + 5 ) MPa.30 min 99.9 998 + 58
1800°C (30 + 5) MPa.60 min 99.9 869 + 148
1800°C .( 30 + 10 ) MPa .60 min 99.9 910+ 23
1800°C .(40 + 5 ) MPa. 60 min 99.9 874 + 148
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Fig.4 Fractographs of three-point bending specimens
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2 ZS30 HEmETE E T RS
Table 2 Hardness and fracture toughness of ZS30 specimens

. HORLRSF fum st 21t
UE 718, sic WEEIC | HRHIES IMPa
1-3 0.6 1800 30
1~3 0.6 1800 30+5
HOP
1-3 0.6 1800 30+10
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2 05 1950 30
6 0.45 1900 2
6 0.7 1900 2
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2 05 1950 30
0.8 05 1950 30
32 0.31 1900 32
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Fig.5 TEM characterization of the HOP samples
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