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Abstract: Thermal spraying ceramic coating has excellent wear resistance, corrosion resistance, thermal insulation and
other properties, which can give metal/alloy parts good extreme environmental service properties. It is one of the best
choices for surface protection of extreme environmental service parts, and is widely used in mechanical parts in aerospace,
military, transportation and other fields. In order to reduce the stress gradient between the substrate and the ceramic coating,
the alloy/ metal bond-coats is usually prepared on the surface of the substrate. Because the thermal expansion coefficient, e-
lastic modulus and crystal structure of ceramic top-coats are quite different from the metal/alloy bond-coats, the interface
mechanical properties directly determine the service life of the entire material, which has become one of the bottlenecks re-
stricting the rapid development of this field. Based on this, the recent research progress of the interface between the thermal
spraying bond-coats and the ceramic top-coats is reviewed. The coupling interface of the double layer structure coating, the
in-situ oxide nailing interface of the double layer structure coating, the continuous gradient transition interface that blurs the
interface and the optimized nanocomposite continuous gradient transition interface are introduced. The coating bond strength
with different interface structures is compared. Finally, the outstanding problems and the future development direction of the
interface between thermal spraying bond-coats and ceramic top-coats are summarized.
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Fig. 1 Microstructure and mechanical properties of Cu-AT40 double layer interface by thermal spraying[zo] . (a) SEM image of the coupling

interface, (b) EBSD analysis of the coupling interface, (c, d) hardness change from the ceramic top-coats to the bond-coats by mi-

cro-indentation and nanoindentation test
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Fig. 2 Microstructure of in-situ oxide nailing interface in FeCrAl-AT40 double layer by thermal spraying
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Fig. 3 Microstructure and mechanical properties of FeCrAl-AT40 double layer with the in-situ oxide nailing-elastic modulus gradient transi-

tion interface 2 . (a, b, d, e) EDX element analysis results of bond-coats, (¢, f) hardness and Young’s modulus variations from

the substrate to the ceramic top-coats by micro-indentation
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Fig. 4 EPMA result (a) and three point bending load-displacement curve (b) of ceramic-amorphous continuous gradient transition interface
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Fig. 5 Comparison of microstructure and stress distribution of traditional double layer structure coats and continuous gradient transition in-

terface between ceramic and alloy (NiAl) (18]
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Fig. 6 EBSD analysis and mechanical properties of interface between amorphous nanocomposite bond-coat with the thermally induced crys-

tallization and AT40 ceramic coating[m
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Fig. 7  Microstructure of Cu/Ti;AlC, nanocomposite bond-coat?’
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Fig. 8 Microstructure and mechanical properties of interface between Cu/Ti;AlC, gradient nanocomposite bond-coat and ceramic coating
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Fig.9 Load-displacement curves (a) and interfacial bond strength (b) of coatings with different interfacial structures measured by bonding-

tensile method
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