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NiCoCrAl-Y, O, and Al;0;-13% TiO, (mass fraction) coatings, formed with means of laser cladding on
submicron particles embedded in the TiO,-rich matrix, three-dimensional net structure formed in ceramic coating.,

nickel-based alloy, are heated using high frequency induction sources. The coating and the cross-section are analysed

by SEM., XRD. and EDS respectively. The results show that. MCrAlY/Al,O,-13% TiO, ceramic coating has an
excellent chemical combination due to elements obvious diffused in the interface

which could decrease inner stress between different material
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It is found that Al, O;-rich

ials. Meanwhile, thermal shock experiment of samples is
tested which shows that Al;0;-13% TiO, ceramic coating have excellent high temperature property
laser technique; Al,0;-13% TiO, ; laser cladding; high frequency induction; thermal shock resistance
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Fig.1 Microstructures of the laser sintered samples with different sizes. (a) 10~45 pum conventional powder;

(b) 80~110 pm conventional powder; (¢) 10~50 pm nano-agglomerates
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Fig. 2 Schematic of laser cadding process
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Table 1 Parameters of laser cladding heated by

using high frequency induction sources

Coating Bor_ld Ceramic
coating coating
Laser power /W 1000 800
Beam radius /mm 1 3
Scanning speed /(mm/min) 900 1200
Scanning interval /mm 0.8 2.5
High frequency heat power /W 20 35
Coil diameter /mm 40 40

B3 AR il B O AR A IR RE . (2) NiCoCrALY, 05 26452 (b) ALO,-13% TiO, M%)2
Fig. 3 Specimen prepared through laser cladding heated by using high frequency induction sources.
(a) NiCoCrAl-Y,0; bond coating; (a) Al,0;-13% TiO, ceramic coating
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Fig. 4 Cross-sectional morphology of the coating. (a) Secondary electron image; (b) back scatter image
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Fig. 5 High magnification of cross-sectional of the coating. (a) Bond coating/substrate; (b) ceramic coating/bond coating
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Fig. 6 Schematic of the microstructural evolution model

indicating the evolution of the ceramic powders
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Fig. 8 Photograph of the coating after thermal shock experiment at 1100 ‘C. (a) 10 thermal cycling;

(b) 42 thermal cycling; (¢) 53 thermal cycling; (d) 68 thermal cycling
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Fig. 9 SEM image of failed coating surface after thermal shock. (a) Retained on the bond coating; (b) spalling zone
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