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Thin films of ZrO2:Y2O3 (YSZ) with a thickness of 4–5 microns were formed on NiO-YSZ 
anode substrates by magnetron sputtering in an atmosphere of argon and oxygen at various 
oxygen rates, followed by annealing in air at a temperature of 1200 °C. The films were stud-
ied by scanning, atomic force microscopy, and X-ray diffraction. The quantitative determi-
nation of residual stresses (macrostresses of the first kind) in YSZ thin films was carried out 
using the standard sin2ψ method. The elastic constants for each specific sample were deter-

mined from the results of nanoindentation. It is shown that in YSZ films deposited by mag-
netron sputtering, the internal stresses are compressive and amount to –2.7 GPa and 
–2.9 GPa during deposition in the oxygen-deficient transition and oxide modes, respectively. 
Deposition in the oxide regime leads to the formation of a dense and homogeneous YSZ film 
structure with single closed pores. The YSZ film obtained in the transient mode of magne-
tron sputtering contains a large number of defects in the form of pores, its porosity exceeds 
60 %. The transition from the deposition mode of oxygen-deficient YSZ films to the oxide 
mode leads to a 2-fold decrease in surface roughness.
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