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Microstructure and Corrosion of Laser Cladding of NiCrAl-ceramic Coating

CHEN Qing-hua LONG Jin-ming WEI Lun
( Kunming University of Science and Technology, Kunming 650093)
Abstract A (TiO, + B,O; + AL O; + TiB, )/NiCrAl metal-ceramic coating was fabricated on a steel (Chinese brand
40Cr) by laser. TiB,, Al,O; were introduced by an in-situ reaction of Al, B,O; and TiO, during laser cladding process.
The microstructure, phase, element distribution and micro-hardness have been analyzed with the aid of microscope,
electron probe and micro-hardness tester. The hardness and the boundary strength are significantly enhanced due to the
present of ceramic particles (TiB,, Al,O;) in the coating. With the ceramic composition increasing in the range of 5% to
20% the wear resistance is enhanced.
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Fig.1 Structure of cladding zone
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Fig.2 Optical morphologies of the layer/substrate interface of NiCrAl coating (a) and ceramic introduced NiCrAl coating (b)
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Fig.3 SEM micrograph. (a) distribution of ceramic in the dendrite; (b) distribution of ceramic particle

at grain boundaries and in the grains
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Fig.4 FElemental maps taken from the cladding zone. (a) SEM images; (b) distribution of element Al;
(¢) distribution of element O; (d) distribution of element Ti; (e) distribution of element B
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Fig.5 Relationship between wear amount and the wear
testing time in abrasion test under the load of 0.027 MPa
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