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Optimization of Slip Casting Parameters of Alumina\ Yttria
Nanocomposite Powder for Obtaining Transparent Yttrium
Aluminum Garnet Ceramics

G. Kafili', B. Movahedi'* and M. Milani?

1. Department of Nanotechnology Engineering, Faculty of Advanced Sciences and Technologies, University of
Isfahan, Isfahan, Iran.
Advanced Materials & Renewable Energies Research Center, Iranian Research Organization for Science and
Technology, Tehran, Iran.

Abstract: n this study, Spark Plasma Sintering (SPS) of both slip casted and powder specimens of alumina/ yttria core-shell
nanocomposite were utilized for fabricating transparent Yttrium Aluminum Garnet (YAG) ceramics. Phase evolution, optical
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transmittance and the microstructure of sintered samples were compared. In slip casting process, Dolapix CE64 was used as a
dispersant for preparing the stable aqueous slurry of this nanocomposite powder. The effect of Dolapix concentration and pH
value on the stability of the suspension was described, and the viscosity diagrams were investigated at different pH value and
different weight percents of Dolapix. The rheological behavior of the nanocomposite powder slipped at 60-70 wt% solid loading
was studied by measuring their viscosity and shear stress as a function of shear rate of the slurry. The results showed that, the
suspension has a minimum viscosity at pH of 10 by addition of 2.5 wt% Dolapix. Also, the slurry with solid loading of 60 wt%
showed the Newtonian behavior and this rheological behavior was preserved even above this solid loading values. Slip casting
technique caused the uniform size and pores distribution as well as eliminating large pores in the green body. Consequently,
transparent YAG ceramic with 60% optical transmittance was achieved after SPS process of slip casted green body which was

much higher than that of nanocomposite powder, i.e. about 30% at the same sintering conditions.

Keywords: Slip casting, Spark plasma sintering, Yttrium aluminum garnet, Transparent ceramic.
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SEM HV: 15,0 kV

WD: 13,06 mm
View field: 2.08 um Def
SEM MAG: 100.0 kx  Date(midly): 11/05/14 500 nm RMRC
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17. field emission scanning electron microscopy
18. transmission electron microscopy
19. neck sintering

20. shear thickening

21. dilatant flow

22. polycarboxylic acid

23. Ohshima

24. free electrolyte

25.ionic strength

26. Osmotic force

27. flocculation

28. bimodal

29. in-line transmission

30. vacuum sintering

31.abnormal
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