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Effects of adding methods of YAG on sintering behaviour,
mechanical properties and microstructure of SiC ceramic
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Abstract: SiC composite powders were respectively synthesized by sotgel method and mechanical mixing method,
and were pressureless liquid-phase sintered to prepare silicon carbide ceramic. The effects of adding methods on the
sintering behaviour, mechanical properties and microstructure of silicon carbide ceramic were analyzed. The results
show that at the sintering temperature of 1 950 C, silicon carbide ceramic, with SiC/( ALLOs3+ Y»03) composite
powder by mechanical mixing method, possesses higher sintering properties, higher mechanical properties and more
ideal microstructure than those with SiC/ YAG composite powder by sotgel method, and there exists oversintering
phenomenon in the SiC/ YAG composite powder. After optimizing the process, silicon carbide ceramic, sintered at
1860 C with SiC/YAG composite powder by solgel method, can obtain excellent sintering and mechanical proper-
ties and perfect microstructure. Formation ahead of sintering and uniform distribution of YAG phase in composite
powder can accelerate the densification, decrease sintering temperature and improve mechanical properties and mi
crostructure of silicon carbide ceramic. The fine grains, crack deflexion and grain-bridging are main toughening

mechanisms of silicon carbide ceramic.
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Table 1 Sintering properties of SiC ceramics

M anufacture Apparent Bulk density/ Relative Mass loss Contraction/ %
ntraction
method porosity/ % (g* em™?) density/ % ratio/ % ontractiont
M echanical
o 0 14 32 96 4 9 25 17. 25
mixing method
Sol gel method 0 21 311 93.7 11 5 2217

Sintering temperature: 1950 C; sintering time: 45 min.
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Fig.1 XRD patterns of SiC ceramics
(Sintering temperature: 1950 C; sintering time: 45 min)

(a) —Mechanical mixing method; (b) —Solgel method
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Table 2 M echanical properties of SiC ceramics

M anufacture Hardness/ GPa Fracture toughness/ Bending Compressive
method (MPa* m"?) strength/ M Pa strength/ M Pa
M echanical mixing method 27.7 52 455 1 600
Solgel method 25. 5 4.9 437 1558

(Sintering temperature: 1950 C; sintering time: 45 min)

B2 BRAGEERE BRI A SEM B
Fig.2 SEM images of surface of SiC ceramics
(sintering temperature: 1950 C; sintering time: 45 min)

(a) —M echanical mixing method; (b) —SolFgel method

B3 BRAGHE MG R Y SEM [
Fig.3 SEM images of fracture of SiC ceramics
(sintering temperature: 1950 C; sintering time: 45 min)

(a) —Mechanical mixing method; (b) —SolFgel method
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Fig.4 SEM images of fracture of SiC A 2 FEFE T PR R, RS A
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(sintering temperature: 1860 C; sintering time: 1 h)
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Fig. 5 Grain boundary morphology and its EDS

analysis of SiC ceramic
(sintering temperature: 1860 C; sintering time: 1 h)

(a) —Grain boundary morphology; (b) —EDS analysis
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