Calculation of Phase
Equilibriain the
Y 203-Yb203-Zr02 System

Rare arth oxide stabilized zirconias
have awide range of appli cations—from
solid eledrolytes to therma barrier
coatings. An understanding of phase
equilibria is esential  for these
applicaions. The Y,03-ZrO, system is
the most widely used, however stabili zed
zirconias with ather rare eath oxides or
combinations of these earth oxides may
show improved properties, such as
reduced thermal conductivity. Thereis
a good ceal of experimenta information
on the Y,03-ZrO, system, bu only
limited information onthe other systems.

In this fgudy we do a Calphad-type
thermodynamic asessment of the Y ,03-
ZrO,, szOg-ZfOz, and YzOg-szOg
psuedo-binary systems. The oxide units
are treaed as components and lattice
stabilities are taken from the SGTE
database and estimated where necessary.
The solutions are modeled wvia the
standard formalism:
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Here Gi(T) is the Gibbs energy of eath
phase, X; is the mole fradion, G; is the
Gibbs energy of eath comporent, R is
the gas constant, and T is the &solute
temperature. The excessGibbs energy is
expresed as a Redlich Kister
poynomia with parameters derived
from experimental data. Standard
computational  thermodynamic codes
wereused .

The eperimental data for ead psuedo-
binary isreviewed. Thereisagoodded
of excdlent phase boundxry data for the
Y,03-ZrO, system, bu only limited
thermodynamic data. There is only a
small amourt of phase boundxry data for
the Yb,03-ZrO, system. Idea solution
behavior was asaumed for the Y,0s-
Yb,03 system. The calculated psuedo-
binary diagrams $how good agreement
with the experimenta data. All known

phase boundxries and invariant points
are reproduwced. Then the binaries are
put together to form isothermal sedions
for the Y,03-Yb,Os-ZrO, psuedo-
ternary. Additional ternary interaction
parameters are alded and the basic
fedures of the experimental ternaries are
reproduced.
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