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Abstract: The MnO, and VB, co-doped NiCr,O, coatings(MV ) with different ratios of moles are prepared
by atmospheric plasma spraying (APS) , and the phase composition, microstructure, infrared emissivity
and thermal shock resistance of the coatings are investigated. The results show that the co-doping of
NiCr,O, with MnO, and VB, can more effectively improve the infrared emissivity of the coatings than the
doping of MnO, or VB,, thus the coating with MnO, and VB, doping ratio of 1: 1 (MV11) has the highest
emissivity. In the 0.75-2.5 pm wavelength ranges, the room temperature band emissivity of the MV11
coating is 0.928, and in the 2.5-25 pum, the infrared emissivity of the coating increases from 0.884 at room
temperature to 0.918 at 1000 °C. It is mainly attributed to the transition metal ions and B ions enter the
spinel lattice, increasing the concentration of oxygen vacancy in the lattice, introducing partial energy levels
into the bandgap, and causing lattice distortions, enhancing free carrier transition absorption and infrared
lattice vibration absorption. In addition, after 30 thermal cycles of water cooling at 25-750 “C, microcracks
appear in the coating, but the phase structure did not change significantly, and the emissivity decreases
slightly, indicating that the coating has good thermal shock resistance.
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Table 1  Atmospheric plasma spraying parameters

Conti Arc Arc Spray Powder feed rate/ Traverse speed rate/ Argon gas flow/ Hydrogen gas Nitrogen gas
oatin,
ne voltage/V  current/A distance/mm (g-min~ ') (mm-s 1) (L-min~ 1) flow/(L+min~!)  flow/(L+-min™")
Bonding 68-70 400 90 22-25 300 40 7-8 1
Ceramic 75-78 500 130 25-30 300 40 13-14 1
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Fig.1 XRD patterns of powder(a) and coatings(b)
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Fig.2 Micro morphologies of surface(a) and cross-section(b) of MV11 coatings
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Table 2 Content of each Ols state in samples

Mole fraction/ %

Sample
O O Oy
NiCr,0, 19.27 37.02 43.71
MV 30 21.07 38.31 40.62
MV21 21.00 39.36 39.64
MV11 20.85 40.04 39.11
MV12 20.92 38.79 40.29
MVO03 20.11 38.29 41.60
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Table 3 Infrared emissivity of coatings
Wavelength range/pm NiCr,Oy MV30 MV21 MV11 MV12 MV03
0.75-2.5 0.915 0.923 0.926 0.928 0.925 0.923
2.5-25 0.865 0.874 0.878 0.884 0.880 0.874
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