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Effect of dispersant on properties of zirconia slurry and its sintered billet

WU Xuxu, XIE Guangyuan, WU Chuandong, SHI Ke
(School of Materials and Metallurgy, Wuhan University of Science and Technology, Wuhan 430081, China)

Abstract; Triethanolamine, trioleate, corn oil and fish oil were selected as four kinds of dispersants. Zirconia slurry were
prepared according to different formulations and their sedimentation heights were tested respectively. The influence of dispersant
types on the microstructure of slurry sediments was observed and analyzed by SEM. After the optimal dispersant is selected, the
sintered billets were made and their bending strength and sintering shrinkage were tested and the influence of mass of the optimal
dispersant on the mechanical properties of the sintered billet was studied. The results show that when fish oil is used as
dispersant, the zirconiaslurry is the most stable and uniformand the sedimentation height reaches the minimum of 3.9 c¢m and the
effect is the best among the four dispersants. When fish oil is used as the dispersant, the size of slurry sediment particles is
uniform, the shape is regular, the particle gap is small and there is almost no pores. With the increasing of fish oil mass, the
bending strength of sintered billet firstly increases and then decreases, and the sintering shrinkage firstly decreases and then
increases. When the mass of fish oil is 1.5 g and the mass of 5YSZ is 105 g, the maximum bending strength of the sintered billet
is 33 MPa and the minimum sintering shrinkage is 4.2% .
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Tab.2 Chemical properties and adsorption rate of ZrO, of different dispersants
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Fig.1 Influence of dispersant types on sedimentation height of ZrO, slurry
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Fig.2 Influence of dispersant types on micro-morphology of ZrO, slurry deposits ( x1 000)
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Fig.3 Influence of dispersant types on micro-morphology of ZrO, slurry deposits ( x 10 000)

35
30 e
= 25 F
§ 20 |
= 15
= 0k e 95 ¢ 5YSZ,
~~~~~~~ 100 g 5YSZ
5 e 105 g 5YSZ
0 . . . . .
0.2 0.6 1.0 1.4 18 22

faifi/g
4 SYEEFIFN SYSZ B R BRI 5 3R E R RN
Fig.4 Influence of massof dispersant and 5YSZ on bending strength of sintered billet
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Fig.5 Influence of mass of dispersant and 5YSZ on sintering shrinkage of sintered billet
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