
Abstract 

The Eftect ot Pre •• ure on the transition of Zr02 

by Osamu PUUNAGA, Shigeru MINOWRA, Sbinroku SAITO 

The Brd Diaeu •• ion on the Ba,ie Science ot Ceramics 
at Kyoto in 1965 

The ettect ot pre.sure on the monoclinic-tetragonal reversible 

tran,ition ot Zr02 was investigated. The pressure dependency of 

the above transition was estimat.d to be dTc/dP _ -8.02 x 10-2 

de,.bar-1 from the thermodynamic data of Zr02 by Whitney. As the 

experimental result has not b •• n obtained yet, the experiment of 

the pres.ure ettect on this transition was tried, to compare it 

with the calculated value. 

A Xennedy type piston-cylinder high pr ••• ure apparatul was used 

and the transition points were detected by the electrical resistance 

measurement ot ZrOa under high temperatures and high pr ••• ures. 

The measurements were carri,d out in the temperature and pressure 

rangel up to lSOOoC and 30 kb, reapectively. 

One sample ot Zr02 ueed in the pr.sent experiment is the Zr02 powder 

obtained by Kon.anto Chemical Co. Using the above sample. the 

transition point and the molar Tolum_ ohange were measured by High 

temperAture X-ray diffraetion at the atmoepheric pressure. The 

monoclinic-tetra.gonal tra.nsition point "tew .... r ".,.. 1140°0 and the 

molar volume change tV V~~T was -0.95 cm3/~ol. As the entropy 

change; S M04 T; the value by Coughlim and King waa used, which is 

S M-; T • 0.96 oa1/12101.deg. Using the Clausius-Clapeyron equation, 

the pr .. sure etfeo·t on the tranaion was calculated to be -1.2 x 10-2 

des. bar. On the other hand, the pressure aependency ot the tr nai

tion point obtained by the expe~im.nt was -1.6 s 10-2 deg.bar. 


