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Effect of Sintering Parameters on Properties of ZrCO
Composite Ceramic Microspheres
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Abstract: The fabrication process of ZrCO composite ceramic microspheres was studied through internal gelation combined with
carbothermic reduction with fructose as carbon source. The effects of sintering atmosphere and sintering temperature on
composition, surface morphology, microstructure and mechanical properties of the ZrCO composite ceramic microspheres were
systematically examined. It was found that the ZrCO ceramic microspheres sintered at 1550 ‘C with argon containing different
concentrations of CO had very smooth surface and high degree of sphericity, but the carbothermic reduction of ZrO, was
inhibited by the introduction of CO in the sintering atmosphere. Although the carbothermal reduction reaction could be further
promoted by increasing the sintering temperature, but the fractural strength of the sintered microspheres was gradually decreased.
Key words: ZrCO ceramic microspheres; carbothermic reduction; sintering atmosphere; sintering temperature
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Fig.1 Flow chart of preparing steps for the ZrCO ceramic
microspheres
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Fig.2 TG-DSC curves of the dried ZrCO gel spheres
in flowing Ar
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Fig.3 Sintering scheme of the ZrCO ceramic microspheres
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Fig.4 XRD patterns of the ZrCO microspheres sintered at
1550 “C with different cover gases
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Fig.5 Surface SEM images of the ZrCO microspheres sintered at 1550 ‘C with different cover gases (a, €) 5%CO/Ar, (b, f)
20%CO/Ar, (c, g) 40%CO/Ar and (d, h) 60%CO/Ar
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Fig.6 Surface SEM images of ZrCO microspheres sintered at 1550 ‘C with different cover gases (a, ) 5%CO/Ar,
(b, f) 20%CO/Ar, (c, g) 40%CO/Ar and (d, h) 60%CO/Ar
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20%CO/Ar 4.1
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8 NEIEEREIREBH ZrCO BENRNTEMEREMKE: (a,d) 1550 °C; (b,e) 1650 °C; (c,f) 1750 °C

Fig.8 Surface SEM images of the ZrCO microspheres sintered at different temperatures in 5%CO/Ar atmosphere
(a, d) 1550 C, (b, €) 1650 C and (c, f) 1750 'C
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Tab.2 Crushing strength of the ZrCO microspheres sintered
at different temperatures

Temperature Crush strength (kg/sphere)
1550 'C 2.40
1650 'C 0.34
1750 °C 0.31
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