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ABSTRACT 

DL: method application to the controlled gaseous environment 
up to the temperature of 2600°C end TX method application in air 
using solar heating up to the 3OOO“C are considered. Phase trans 
formation5 in the highest refractory systems based on the lantha- 
nide oxides: zirconium, hafnium, yttrium oxides as veil as iIA 
subgroupe element oxides have studied by these methods. 

INTRODUCTION 

TA method has succeeded in phase equilibration investigation 

in salt and metal systems. The study of oxide systems with the me1 

ting temperature above 2000°C using DTA method has not yet found 

a sufficient development. It is due to the deficlences of the har 

aware, to the compatibility problem of the test material and con- 

tainer to the atmosphere reaction. The oxide 'PA systems radiation 

heating provides the measurements in air and in different gaseous 

environments. Since heating occurea only for the sake of radiate- 

on the test obJect contamination should be excluded. 

The idea of string thermocouple by J.A. KocherghinskyC'llis us- 

ed in this mvesti$ation. It lies in the base of DTA devise de- 

sign working in the controlled gaseous environment up to the 

2600°C. Thermodevise made of tungstem is used rJith the thermocoup 

lea !'Re 204, differentially connected. Termal curves record was 

performed by P.S. Khurnakov pyrometer, providing a lo:: noise level 

The devise calibration was done according to the fine metal and 

oxidea melting points. Phase transformation temperatures in the 

oxide systems were defined during heating, cooling curves were 

read with the am of quality picture obtaining owing to the oxide 

increased tendency to supercool=. 

Oxide systems L: is carried out on the solar furnace the capa- 

city of chich lo I,5 'r'> using the pyrometric systems ,.orkm; in 
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the pave length range from 0,65 to 2,Oym as a temperature transdu- 

cer. The temperature determination method according to the rots- 

li.ng blade[2] and according to partially melted sample surfase[J1 

was used for the oxide TA carring out. In both cases the cooling 

curves are recorded after the radiant flux 1-s cut off. Aluminium, 

yttrium, zirconium, hafnium oxides as well aalanthanide and scan- 

dium oxides were used as reference material in the temperature 

range 2000~2900°C. 

JEl?ERIIvEXVT RESULTS 

DTA method application has allowed to investigate high tempe- 

rature polymorphic transitions of the lanthanide pure oxides and 

to determine their melting temperatures. More precise melting tom 

peratures and rare earth oxides polymorphic transformations are 

aummarised in Table. 
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Hf02 mfluence on the mh temperature polymophic transitions 

of the lanthanide oxides was studied. At Hf02 introducing the po- 

lymorphic transition temperatures of the lanthanide oxides my re 

duce (K'H), (HZA) and increase (WB). The phase field bounderes 

for the given forms are determined by DTA data which allowed to 
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define cutcctoid range in the investigated systems. 

It was found out that Hf02 mcximum permissible solubilitg in 

polymorphic forms X, H, A and Fj reduces and in C-form cncrcascs 

with the lanthanidc atomic number growth. 

l!Ltectic melting temperature is raised with the lanthsnidc 

atomic number growth. It correlates with the pure oxide 

temperature increase[4] . 

melting 

-H ! 

2000 y 
H+C 2030 

$’ A+C cm 

P'ig. 1. Phase diagram elements of the lanthanide oxides-hafni 

um oxide. 

High temperature Golimorphism Zr02 and Hf02 was analyscd and 

the regularitg of rare earth oxide influence on the Hfo2 phase 

transformation temperature change was studied. It was found out 

that ??fC 2 mon.ttetr. transformation V occurcs at 

l&jOt- 20°C, the transformation in to cubic form occures at 25302 

50°C. ZrO2 tetr.=cub. transformation occures at 233OC_ 30°C. 

Ianthanli:e oxides reduce mon .rtetr. transition temperature' 

prom IEjti to 1750-1760°C along the lanthanide ro\d. Rare earth 

oxlf?es iffect the best cublcnl modlficstlon Ef02, extend- it 

concentration ard t:mperaturs. 

2-t the hqhest refrzctorx systems study (!-If02-CaO, Hf02-XgO) 

ewtcctlc and cntoctoid ijolnts retsrencea (YA) rfere established 

~.n,i 3:T:tems lquiuldua (1'~) was determrnedC5, 61. 

~,!eltm; temperature of the cowruently !lleltlng composltlon 

'~Yf0, equal to 2590%30°C vas defined ;nd for the first time It 

as I&nd out thzz composltlon to underc:o some reverse polymorp- 

iC tra~_r~orza$lon rhomb.=cub. modliicatzon[7]at EOOOtlO°C. 
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The analogous transformation temperature of the CaZrC, composl 
, 

tion was 2000510*C as sell, meltinE tempesarure ~,ts 25102 30°C, 

a 

t: c 

Fxg,2(a), (b). WA curves Lr02 and HfO2 and TA curves Hf02, 

i&o2 and Y203. 

The analogous transformation temperature of the CaZr03 composl 

tion was 2000-L lO*C as well, mcltxng temperature was 2310t 3W'G. 

Phase diagrams of the oxide systems formed by Hf02 rrith the 

rare earth oxides&J were studled using the above mentioned me- 

thods* 

In this paper we have shown the effectiveness of 3Td and TA 

application to the phase relatzons 111 the systems formed of the 

high refractory oxides, 
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