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Abstract: SiC ceramics were sintered with Al,O;-Y,0;-CaO as additives. The effects of sintering
temperature and additives content on the relative density, polytype, microstructure and mechanical
properties of SiC ceramics were investigated by Archimedes drainage method, XRD, SEM, TEM and
Vickers hardness test. The results show that the relative density, hardness and fracture toughness of
SiC ceramics increase firstly and then decrease from 1300 ‘C to 1800 °C, and reach the maximum at
1700 °C. The phase transformation from -SiC to a-SiC occurs between 1700 °C and 1800 C. Reducing
the content of additives can increase the grain boundary bonding strength, and can improve the
hardness and inhibition of the grain growth. Under the condition of 1700 °C and 7% (mass fraction)
additives content, the best sintering results are obtained, with relative density, hardness and toughness
of 97.9%, 23.3 GPa and 4.1 MPa « m'?, respectively.
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Table 1 Sample composition and sintering temperature

Sample Sintering Composition (mass fraction/ %)
) ) temperature/

designation sic ALO;  Y.0;  CaO
S-13-9 1300 91.0 5.9 3.0 0.5
S-14-9 1400 91.0 5.5 3. 0.5
S-15-9 1500 91.0 5.5 3.0 0.5
S-16-9 1600 91.0 5.5 3.0 0.5
S-17-9 1700 91.0 5.9 3.0 0.5
S-18-9 1800 91.0 5.5 3.0 0.5
S-17-7 1700 93.0 4.3 2.3 0.4
S-17-5 1700 95.0 3.0 1.7 0.3
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Fig. 1 Relative density of SiC ceramics as a function

of sintering temperature
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Fig. 3 Microstructure of sintered SiC sample fracture surfaces

(a)S$-13-9;(b)S-14-9; () S-15-9;(d) S-16-9; () S-17-9; (HS-18-9: (g)S-17-5; (h) S-17-7
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(a)high-angle angular dark field image; (b) mapping scan EDS analyses; (¢) HRTEM micrograph in the square frame in fig. (a)
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Fig. 6 XRD patterns of sample powders

(a)complete patterns with 20 from 20° to 90°; (b)locally amplified patterns with 20 from 30° to 50°
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Table 2 Fitting results of polytype contents and grain size

in the starting SiC powder and sintered SiC samples

Sample Polytype content/ % Grain size/
designation 3C 6H 4H pum
Starting powder 81.2 11.7 7.1 0.2
S-13-9 81.9 11.1 7.0 0.3
S-14-9 82.7 9.5 7.8 0.3
S-15-9 80. 8 12.3 6.9 0.5
S-16-9 80. 5 11.5 8.0 0.9
S-17-9 81.3 10.5 8.2 1.5
S-18-9 69.5 14.6 15.9 1.8
S-17-7 80. 3 11.4 8.3 0.9
S-17-5 80. 6 11.5 7.9 0.9
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Fig. 7 Hardness and fracture toughness of SiC ceramics as

a function of sintering temperature
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