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ABSTRACT Nanostructured thermal barrier coating was prepared by air plasma spraying with
the YSZ (8%Y203-ZrO2, mass fra,ctlon)nanopowder with particle size range of 30-50 nm and grain
size of about 12 nm. The microstructure of the nanocoatings was analyzed. The results show that the
average grain size of the coating is about 20-30 nm, while exit some abnormal coarse grains of about
200-300 nm. The coating composes of c-ZrO, and t'-ZrO, phase. The domain structure is found in
the t' phase. Pores in the coating are small, disperse and in closed shape. Lath-shape structure and

dislocation tangles appear as well.
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1 YSZ Bpkmigaiey TEM B
Fig.1 TEM micrograph of YSZ nanopowder

% 1 APSHBRI#HEYW
Table 1 Process parameters of APS

Paramter Value
Spraying current, A 540
Spraying voltage, V 55—60

Gas flowrate, L/min Primary: Ar, 80—100

Secondary: Hz, 10—15

Carrier gas Ar
Powder feed rate, g/min 40
Spraying distance, mm 140
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2 YSZ %2 SEM BE S5&HEE

Fig.2 SEM micrograph of YSZ coating structure (a) and
the sketch map of deposition (b)

B3 kM ASHoRERHEN YSZ REMTLF SEM Ri
Fig.3 SEM images of porosities in YSZ coatings prepared

by nanometer powder (a) and micron powder (b)
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Fig.4 TEM micrograph of the nanocrystalline coating
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Fig.5 TEM micrographs of structure defects in YSZ coat-
ing

(a) dislocation tangles

(b) lath—shaped structure with stacking faults
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Fig.6 XRD pattern of YSZ nanocoating
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W7 v HEPRERH
Fig.7 TEM microgaph of the domain structure in the t’
phase
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