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ABSTRACT

The influence of Tix addition on the sintering and microstructure of magnesia ceramics was studied. An
excess amount of Ti0. over the solid solubility limit reacted with magnesia to form Mg Ti0, compound above
1300C . The deviation of lattice parameter of Mg(} was estimated to be under 0.2% when existence of Ti0;
in MgOQ. The addition of Ti(: markedly promoted the densification of MgQC at comparatively low temparature
and the sinlered density of about 98% of the theorectical was obtammed at 1500C , 2 h. The densification was
mainly governed by grain growth of MgQ and the effect of Mg;Ti0, existing as a second phase on depression
of grain growih of MgQ was not exhibited.
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Fig. 1. DTA and TG curves of sulfate powders prepar-
ed by freeze drying, Healing rate: 10T /min
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Table 1. Properties of MgO Powders Calcinated al 12007 for 2h

Powder Specific surface Particle size Chemical composilion (wi%)*
area {m’/g) (umy} Mg Ca0 Na.O o0 FaOy T,
MgO 6.80 <15 9954 0.26 0.19 001 - a.02
*XRF analysis
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Fig. 2. SEM photograph of MgQ powders calcinated
at 1200C for 2 h.
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Fig. 3. Intensity ratio of X-ray diffraction peaks of ru-
tile or Mg TiO, vs. MgQ in specimens contai-
ning 2 wt% TiQ. fired at various temperature
for 2h.
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Fig. 4. Deviation of lattice parameters of MpQ in spe-
cimens fired at 1600T for 2h vs. amount of
TiQ. additions.
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Fig. 5. Intensity ratio of X-ray diffraction peaks of ru-
tile and periclse in specimens containing va-
rious amount of TiQ; at 1300C 2 h (M: mtensity
ratio of sample containing 0.1, 0.2 wit% Ti0s).
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Fig. 6. X-ray diffraction profile of periclase (222) peak
of the specimens containing various amount of
TiO, at 1600C for 2 h.
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Fig. 7. Relalive density of specimens containing 0 wi%
Ti0: and 2 wit% Ti(k at various temperatures
for 2h
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Fig. 8. Shrinkage rate curve vs temperature of MgQ
specimens containing various amount of Ti0..
{a) Owt% TiOy (b) 2 wt% Ti0; () 4 wt% TiO;
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Fig. 9. SEM photographs of fractured surface of speci-
mens containing 2 wt% TiQ. at various tempe-
ratures for 2 h.
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Fig. 10. SEM photographs of surface of specimens con-
taining 4 wt% TiQy at 1600T for 2 h.
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Fig. 11. SEM photographs of fractured surface of spe-
cimens containing various amount of TiQ: at
1600T for 2 h.
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