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Stability of Tetragonal Zirconia in Molten Fluoride Salts  
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The phase stability of  tetragonal zirconia specimens in various molten salts was studied by a corrosion test. The corrosion test 
was examined using 3 tool% Y~Ofpartially stabilized ZrO,  (3 Y-PSZ)  with high thermal phase stability. X R D  results in- 
dicated that the phase transformation of  3 Y -PSZ  from tetragonal (t) to monoclinic (m) phase ( t ~  m transformation) was 
observed only in molten fluoride salts. When 3 Y -PSZ  was dipped into molten NatSiF~ salt, more than 90% tetragonal 
phase on the surface of  3 Y-PSZ transformed into monoclinic one in 5 rain-dipping. The corrosion depth accompanied by the t 
~ m  transformation reached 300 tam for  200 rain-dipping. From the results o f  corrosion tests with alkaline metal fluorides, 
the rate of  t ~  m transformation on the surface of  a sintered body and the rate of  depth increase f rom surface to inside de- 
pended on the ionic radius of  univalent cations. In the same test with PbF,,  the sintered body was heavily attacked, but no 
remarkable t ~  m transformation was observed on the surface of  the sintered body. Ramon spectra for  the surface of  test 
samples gave dispersed hands ckaractertstic o f  the tetragonal phase. The result indicated that tab restrains tetragonal parti- 
cles. The corrosum depth for  3 Y-PSZ-AI, O, was the same as that for 3 Y-PSZ. ElaMA results indicated that the regum en- 
riched with Si or Na was equivalent to the t ~ m  transformation range orer 90% by X R D  analysis. Remarkable t ~ m  trans- 
formation is considered to he influenced by these cations. The activatwn energy was measured to estimate the t ~  m trans- 
formation rate. The activation energies of  3 Y-laSZ, 3 Y-PSZ-AI~O, and 3 Y-laSZ-CrtOs were 12, 44 and 154 kJ/mol, re- 
spectively. The t ~ m  transformation depth of  3 Y-laSZ-CGOs was the smallest among the three 3 Y -PSZ  complexes. 3 Y- 
laSZ-CrsOs had high phase stability in molten fluoride salts. [Recewed November 2. 1985] 
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The thermal expansion, thomal  stability and bending strength of  aluminumtitanate (A T)-mulli te composites prepared f rom 
synthesized A T, Newzealand kaolin and aluminum hydroxide were investigated. The results obtained are summarized as 
follows ; ( 1 ) The average linear thermal expansion coefficient f rom 100 ° to 1100°C increased slightly with increasing 
amount of  A T  up to 50 wt%,  and decreased with further increase in the amount o f  AT,  approaching to the value of  f i red 
AT.  The average linear thermal expansion coefficients f rom 1100 ° to 1400°C in heating and f rom 1400"C to the turning 
point in the cooling stage increased monotonously with increasing A T content. ( 2 ) The degree of  thermal expansion hys- 
teresis decreased with decreasing amount o f  A T  ( 3 ) The bending strength of  the composites containing 10-30 wt% A T  
was the highest, and decreased with further increase in the amount o f  AT.  ( 4 ) The decomposition of  A T  in the composites 
was restrained almost completely. [Receit~d November L 1985] 


