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ABSTRACT  Y.25Zr0.7502_, and Yo.5Zrg 502, phases with L1, and Llg-like ordered structures,
respectively, in ZrO,—6Y20; (mole fraction,%) ceramics as both sintered and annealed states have been
found by high-resolution electron microscopy (HREM), energy—dispersive X-ray spectroscopy (EDXS) and
computer simulation. The formation of Y 25Zr¢.7502_, and Yg 52Zrg 502, phases initiates in the sintering
procedure and develops with increasing the annealing temperature and time. Segregation of yttrium, which
is prevalent in different regions of the samples, induces the formation of Yo 25Zrp.7502_; and Yo.5Zro.502-y

phases.
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Table 1 Oxygen ions displacement in stabilized Z:rO; ceramic

Direction of an ion Sample form Stabilizer Technique Ref.
displacement

100, some 111 Polverystal Y204 Neutron diffraction [10]
100 Single crystal Cal and Y204 Neutron diffraction [11]
100 Single crystal CaO and Y404 X-ray diffraction [12]
111, some 100 Single crystal Yo 0y Time-of-flight neutron diffraction [13]
at high temperatures

100 and 111 Polvervstal Yally EXAFS [14]
111 Polyerystal MgO Neutron diffraction [15]
111 Polyerystal Y203 Neutron diffraction [16]
0ol Polverystal YOy Electran diffraction (7]
111 Polvervstal CeOy Electron diffraction [17]
111 Single crvstal Y203 CBED [18]
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Fig.1 Simulated diffraction patterns of sintered [100] (a) and
aged [110] (b)Yo.252r0.7602— =

B2 ZrO2 # YousZro 7502 #IFH FHieHil
Fig.2 Experimental EDPs of ZrOz [100] (a), Yo 25Zr0 7402+ [100] (b) and [110] (¢}
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Fig-3 Observed (ab,c,d) and simulated (e,f,g) HREM images of ZrOz, Yo.25Zrg 7502- and Yo s5Zro.50z-, phases
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Fig.4 Structure model (a,b,c) and simulated diffraction
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Fig.5 Typical results of EDXS analysis showing (Y:Zr) atom
ratio being 1:7.83 (a), 1:51.63 (b) and 1:3.09 (c) for pri-
mary powder, sintering, and 1400 C aging for 100 h
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Fig.6 Structure models of Yg, 25Zr0.7502_, (a) and
Yo.5Zro.502_y (b) phases
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Fig.7 A series of simulated HREM images of ZrOg2, Yo.25Zr0.7502_ and Yo.5Zro.502~4 phases
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