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THE ROLE OF MICROSTRUCTURE AND PHASE
DISTRIBUTION IN THE FAILURE MECHANISMS
AND LIFE PREDICTION MODEL FOR PSZ COATINGS

R.D. Sisson, Jr., Ichiro Sone, and R.R. Biederman
Worcester Polytechnic Institute
Worcester, Massachusetts 01609

Partially Stabilized Zirconia (PSZ) may become widely used for Thermal
Barrier Coatings (TBC). Failure of these coatings can occur due to thermal
fatigue in oxidizing atmospheres. The failure is due to the strains that
develop due to thermal gradients, differences in thermal expansion coeffi-
cient and oxidation of the bond coating. The role of microstructure and
the cubic, tetragonal and monoclinic phase distribution in the strain
development and subsequent failure will be discussed. A new x-ray diffrac-
tion technique for accurate determination of the fraction of each phase in
PSZ will be applied to understanding the phase transformations and strain
development. These results will be discussed in terms of developing a
model for life prediction in PSZ coatings during thermal cycling.
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FAILURE OF PSZ COATING DURING PHASE TRANSFORMATIONS IN PSZ
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Table I.

COATING POWDER
~ Heat TreaTep | As SPRAYED || THERMALLY | As RECEIVED
(CENTER) (CorNER) (CvycLED)

PHASE TET - 91.9 98.3 78.9 80.0
(more) FRACTION
oLE . CuBIC 3.0 0.9 20.7 18.4

’ MON l 5] 0.8 5 1.6
PEAK INTENSITY | 400 TET 66,6 100.6 -
ooy REGION | 00w TET | 338 | 298
(UNIT ARBITRARY) 400 FCC 3.7 1.4 - -
PEAK INTENSITY 111 (F+T) 882.9 1138.0 ——— —
(111) REGION 111 M-N 37.3 7.7 - -
UNIT ARBITRARY i Ron T - 20.1 4,2 — —
INTENSITY RATIO
I ooy T 1.97 3,38
I o) 7 TEXTURE
THEORETICAL VALUE FFFECT
= 3,15 '
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