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Y20s-doped cermet based single-layer nano-composite solar

selective absorbing coating by laser cladding
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Abstract: The solar selective absorption coating with wide temperature range solar absorption is helpful
to realize the high photothermal conversion efficiency of solar thermal system. Therefore, a single-layer
nanocomposite solar selective absorption coating with TiN/TiC-Ni/Mo-Y20; cermet substrate was prepared
on stainless steel substrate by laser cladding technology. Through the simulation of the temperature field of
the coating, the reasonable process parameters of laser cladding are P=1kW, D=3mm and V=3mm/s.
Through the comparison of simulation and experimental results, it is proved that the process parameters
after simulation are reasonable. When the content of Y03 is 3wt%, the optical properties of the coating are
the best, the absorption rate a is 0.9, the emissivity ¢ is 0.028, and the photothermal conversion efficiency is
0.86. After treatment at 800°C for 24h, the absorptivity and emissivity of the coating were 0.81 and 0.029,
respectively, indicating that the coating was a single-layer absorption coating with excellent performance.
Meanwhile, the surface hardness of the coating was 0.75 times higher than that of the substrate, reaching
364HV. The steady state average friction coefficient is 1.4 times of the matrix, and the corrosion resistance
is greatly improved. Therefore, the developed cermet coating shows the potential of low cost coating with
wide temperature range corrosion resistance and hard protection, and has the optical properties and thermal
stability required for solar thermal applications.
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