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Abstract

Mullite/Zirconia ~ composites ~ with
various zirconia contents, fabricated by hot
pressing, were exposed in '*O/Ar atmosphere
at 1000 /5Hr, 1200 /3Hr and 1350 /2Hr.
This study aims at the effect of zirconia
content on the oxygen diffusion in mullite/
zirconia composites. The oxygen diffusion
coefficient has been measured by the '°0/'*0
isotope exchange technique using second ion
mass spectroscopy (SIMS) depth profiling.
The result of this study is as follows Oxygen
diffusivities and surface exchange coefficient
of mullite/zirconia composites are increased
with increase of zirconia content. The
activation energies are decreased with
increase of zirconia content. Oxygen
diffusivities of low =zirconia content
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composites (MZYO05, MZY15) are less than
mullite, duo to the formation of zircon.
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mullite
KM-mullite, Kyoritsu Ceramic Material
Co., Nagoya, Japan ~ 3mol% Y,0; partially
stabilized zirconia(3Y-PSZ) TZ-3Y,
Toyo Soda Mfg., Co., Tokyo, Japan
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Table I

Sample Composition HP Condition Relative Density (%) XRD phase
Mullite 100v/omullite 1600 /45min 97.8 M
MZYO05 95v/o mullite + 5v/o 3Y-PSZ 1600 /45min 97.1 M, t-z, m-z, Z
MZY15 85v/o mullite + 15v/0 3Y-PSZ 1600 /45min 95.1 M, t-z, m-z, Z
MZY20 80v/o mullite + 20v/0 3Y-PSZ 1600 /45min 95.4 M, t-z, m-z
MZY30 70v/o mullite + 30v/o 3Y-PSZ 1600 /45min 96.7 M, t-z, m-z
MZY 40 60v/0 mullite + 40v/0 3Y-PSZ 1600 /45min 97.5 M, t-z, m-z
MZYS80 20v/o mullite + 80v/o 3Y-PSZ 1600 /45min 97.7 M, t-z, m-z
TZ3Y 100v/o 3Y-PSZ 1600 /45min 99.9 t-z, m-z
30MPa latm
annealing(1360 /4Hr) M=mullite , t-z = tetragonal-ZrO, , m-z = monoclinic-ZrO, , Z = zircon

Table | $IMS Instrumental Condition

Instrument PHI Quad 6600
Elements Monitored %0, "*0
Primary Ion Beam Cs'
Primary lon Energy SkeV
Current 100nA
Rastered Area 300y mx300p m
Diameter of Analyzed Zone 750 m
Incident Angle 60°
E-gun Compensation Rate 2x107"" m/s

(c)MZY30

Fig. 1 MZY05~MZY80

(b)MZY 15
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