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Abstract

Residual stress, especially the thermal stress, d®minant factor causing reliability
problems of high-temperature coatings and may émibe some key performances of
coatings, such as the resistance to spalling, de&mon, surface crack, etc. The failure
expected in a coating system can be predicted base¢lde knowledge on residual stresses,
their redistribution, and the external loads, adl a® the interface response. Generally, the
magnitudes and distributions of the residual saessgithin a high-temperature coating are
dependent not only on the thermal history durin@tie@ deposition process and the
deposition characteristics.

The study has been done on AMS 5599 type alloy WJitHifferent type of ceramic
coatings. In all the specimens Ni23Co17Cr12,5Al¥,48°S-sprayed powder was employed
as the interlayer. Rare earth zirconates powders wszd for the outer layer air plasma
spraying of GgZr,0;, LaxZr,07, SmZr,0;, NdLZr,07 type, and for comparison conventional
8YSZ (yttria stabilized zirconia) powder. In addiito that, microstructural analysis has been
done.

The stress measurement was made with accordar#e Kational Measurement Good
Practice Guide. No 52. Determination of residusdsst by X-ray diffraction — Issue 2”. X-ray
measurements in the mo®e-20 angles in the range of 20-80° using Gu (KO0 kV, 20 mA)
radiation in steps of 0.02 were performed in otdeaccess the structural characterization of
the coatings. Residual stresses were determinédrhy diffraction using the sfiy technique
(omega method). Measurements of lattice plane oh dgpe of ceramic coatings were
performed to obtain the coatings surface straifse diffraction angle for those planes
occurred for example at aboud 2=144.58 for 8YSZ and@ =146,45 for Sn¥r,0O; coating
and. They angle was scanned from -25° to 25° by steps ah ®tder to get the interplanar
distance ¢. The biaxial stresses in the plane parallel to ithterface were calculated
considering an isotropic biaxial stress distribatwith $3:=0. The XRD spectra were acquired
for the as-sprayed coatings at initial conditions.
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