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Preparation and Thermal Expansion Characteristics of Sintered Bodies
of Al TiOs-MgTi,O; Solid Solution with Preferred Orientation

Keiji DAIMON
(Nagoya Institute of Technology, Gokiso-cho, Showa-ku, Nagoya-shi 466)

Rod-like particles of Al TiO;- MgTi,0; solid solutions were synthesized by heating mixed powders of MgO, ALO, and TiO,
above 1050°C in the presence of 10 atom% mixed fluoride of MgF, and AlF,. The rod diameter decreased with decreasing
synthesis temperatures while the aspect ratio increased. At a certain temperature the rod diameter increased with increasing
MgTi,0, contents while the aspect ratio decreased. A sinterable powder composed of rod-like particles, in which rod diameter
and aspect ratio were about 2 um and about 4, respectively, was obtained by heating the raw materials containing 50%
MgTi,0; at 1200°C. Using the rod-like particles, a sintered body of a highly oriented solid solution with the Lotgering’s in-
dex f,4 of 0.76, was obtained. Thermal expansion anisotropy was observed, and the hysteresis of the expansion-shrinkage
behavior was smaller than that of the sintered boa, without preferred orientation.
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Fig.2. Change of the lattice constant of the solid
solution with the chemical composition of raw powders.

Fig.3. Grain shape of the solid solution (Al : Mg=20
1 80) synthesized at 1150°C.
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Fig.4. Dependence of the grain size on the synthesis
temperature and the chemical composition.
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Table 1.  Characteristics of raw powders and sintered bodies of pseudo-brookite solid solutions.
Powder Sintered body
(1400°C - 1 h)
Synthesis Grain Aspect Lotgering’s index Bulk density
Composition
temperature size(um) ratio fia fia fiv fio fie  fic ( g/cm®)
80 AT + 20 M2T 1250°C 3.7 4.0 0.71 -0.05 -0.14 0.37 0.21 -0.09 2.57
50 AT + 50 M2T 1200°C 2.6 4.4 0.76 -0.02 -0.03 0.35 0.14 -0.03 2.48
20 AT + 80 M2T 1150°C 1.9 4.0 0.36 -0.03 -0.01 0.15 -0.08 0.03 2.93
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