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Preparation and Characterization of Gel-Casting 3Y-ZrQO, Using Agarose

WANG Cuican, CHEN Changlian’, HUANG Xiaoyu, LUO Maya, HUANG Zhiliang
School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: The 3Y-ZrO, green bodies were prepared by the using ball-milled and evacuated 3Y-ZrO, slurry with
mass fraction 4.5% of agarose solution, then they were sintered at 1 550 °C for 4 h to fabricate 3Y-ZrO,
ceramics. The effects of solid volume fraction (3Y-ZrO, slurry) on bending strength and relative density of green
bodies, and the influences of solid volume fraction on sintered bodies density, bending strength, microstructure
and phase structure were discussed. The results show that the relative density and the bending strength of green
body increase respectively from 47.8 % and 0.31 MPa to 57.2 % and 0.76 MPa, and the density and the bending
strength of 3Y-ZrO, ceramics increase respectively from 5.32 g/cm’ and 312.772 MPa to 5.81 g/cm’ and 427.3 MPa,
with the solid volume fraction from 47% to 56% . The main phases of 3Y-ZrO, ceramics are tetragonal with
homogeneous grain size and few pores.
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Tab. 1 Experimental formula

o 3Y-ZrO, Vi KL TR Bl U
3 ’44 =) N APAN
AR 3Y-ZrOsslurry agarose solution PR R
serial - - - solid volume fraction
3Y-Zr0: Hik ZRIEK BrHR B A ZRIK /%
number . - °
3Y-ZrO, powder/ g distilled water / mL agarose powder / g distilled water / mL.
1 54.1 10 0.325 8.21 47
2 61 10 0.366 8.13 50
3 68.8 10 0.413 9.17 53
4 71.7 10 0.466 10.35 56
5 80.8 10 0.485 10.79 57
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Fig. 1 Bending strength and relative density of 3Y-ZrO,

with different solid volume fractions
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Fig. 2 XRD patterns of 3Y-ZrO, with different solid volume fractions
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