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Fig. 1 Microscopic morphology and particle size distribution of the Ni-based alloy raw powder
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Fig. 2 The schematic diagram of the device to test the shear bonding strength between coating and substrate
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Fig. 3 The schematic diagram of the high temperature erosion tester and the micro morphology of the Al,O; grinding material
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Ni-based alloy coating
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Fig. 5 Microstructure images of the ultra-high speed laser cladding Ni-based alloy coating
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Fig. 6 EBSD analysis results of the ultra-high speed laser cladding Ni-based alloy coating
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Fig. 7 EDS surface scanning results of the ultra-high speed laser cladding Ni-based alloy coating
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Fig. 9 Shearing load-displacement curve of ultra-high speed laser cladding Ni-based alloy coating/substrate interface and coating fracture

morphology
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Fig. 10 High-temperature solid particle erosion testing results of the ultra-high speed laser cladding Ni-based alloy coating
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Fig. 11 SEM images of the ultra-high speed laser cladding Ni-based alloy coating surface morphologies after high-temperature erosion
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Microstructure, Mechanical Properties and High-Temperature Erosion
Resistant Performance of Ni-Based Alloy Coating Prepared by Ultra-High
Speed Laser Cladding
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Abstract:

To solve the fly-ash erosion damage of the heating surface in thermal power boiler, nickel-based alloy coating
with excellent high temperature erosion resistance was prepared on the surface of 15CrMo steel pipe by ultra-
high speed laser cladding technology. The microstructures of the coating were analyzed by SEM, EDS, EBSD
and so on, and the mechanical properties and high temperature erosion resistance of the coating were further
studied. The results show that the coating have thinner thickness (215 pm) and low surface roughness (14.56
um), and there is no obvious crack inside the coating and at the interface. The coating is mainly composed
of y-Ni dendrites and intergranular Laves phases, and from the coating interface to the surface, y-Ni grains
gradually transform from the planar crystal morphologies near the interface of the coating to the equiaxed
crystal morphologies near the surface of the coating. The average hardness of the coating is about 328.07HV,
which is about 1.8 times that of 15CrMo steel. The average shear strength at the interface between the coating
and the substrate is 414.26 MPa, which proves that the coating has good metallurgical bonding characteristics.
The coating showed better resistance to solid particle erosion at 600 °C , and the volume loss of erosion was
about 63% less than that of substrate. This is mainly attributed to its high hardness and high temperature
oxidation resistance.

Key words:
ultra-high speed laser cladding; Ni-based alloy coating; microstructure; mechanical property; high-temperature
erosion performance
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