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Characteristics and sintering behaviors of
SiC-AIN composite powders obtained by spray drying
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Abstract: The SiC-AIN ceramic powders were prepared by combining aqueous slurry with fluidized spray drying, and
the powder characteristics, sintering behaviors and strengthening mechanism of SiC-AIN multiphase ceramic were
investigated. The results shows that the flow characteristics of SiC-AIN granulated powder is obviously promoted after
spray drying and a suitable particles grade match. With the increasing of pressure, the density of green body increases by
the style of ladder at the pressure range of 40—80 MPa, 80—160 MPa and 160—220 MPa, the green body is uniform and
densification without hard pelleted particles above 160 MPa. The pressureless sintering SiC-AIN multiphase ceramic
possesses superior sintering properties and mechanical properties. It is due to the rampart formation of AIN to SiC grain
growth and the reaction of SiC and AIN to form 2H solid solution. It results in the grain fining, crack expansion
producing bypass and deflection, fracture section producing tearing-open and pulling-out effects, which cooperatively
improves the strength and fracture toughness of the multiphase ceramics.
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Table 1 Flow characteristics of granulated powder

Sample Loose density/(g-em ®)  Repose angle/(°)
Granulation 0.91 26
No granulation 0.53 42
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Fig.1 Particle size distribution and SEM photos of SiC-AIN
before and after spray drying: (a) SiC powder; (b) SiC-AIN

granulated powder
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Fig.2 Molding properties and microstructure of SiC-AIN
green body: (a) Pressure vs green body density; (b) SEM
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Fig.3 XRD patterns for SiC-AIN sintered body
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Table 2 Sintering and mechanical properties of SiC-AIN

multiphase ceramics

Porosity/% Bulk Relative Mass  Shrinking
orosity/7o density/(g:em ™) density/%  loss/%  ratio/%
0.39 3.16 98.3 5.1 15.2

Hardness/ Elastic Fracture tougness/  Bending
GPa modulus/GPa (MPa'm'?) strength/MPa
26.8 355 6.25 521
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Fig.4 SEM images of Vickers indentation and crack paths
from SiC-AIN multiphase ceramics: (a) Vickers indentation; (b)

Crack paths
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Fig.5 SEM image of fracture surface of SiC-AIN composites

ceramics
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Fig.6 Grain boundary of SiC-AIN composites
ceramics: (a) SEM image showing grain
boundary; (b) EDS pattern of dot 4; (c) EDS
pattern of dot B
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