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Preparation and Infrared Emissivity of Ni2Cr(BO3)O: Coating
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Abstract: Ni2Cr(BO3)O2 coating, a high infrared emitting coating, was prepared via atmospheric plasma spraying after
Ni2Cr(BO3)O2 powder was prepared by spray granulation and calcining at high temperature. The infrared emissivity of the
coating was studied. The surface and section morphology of the coating were observed by SEM and it is found that the coating
is closely combined with the matrix. The phase composition of calcined powder was characterized by XRD, mainly containing
Ni2Cr(BO3)02. According to test result, infrared emissivity of the Ni2Cr(BO3)O:2 coating in the wave band of 0.76—
2.5 pm is 0.896 while that in the wave band of 2.5—14 um is 0.925, which indicates that the coating possesses excellent
infrared emission performance. Lattice distortion, asymmetry and electron transfer transition in the Ni2Cr(BO3)Oz structure
cell are the main reasons for high infrared emissivity. Ni2Cr(BO3)O2 coating can withstand thermal shock circles of 37 times
from 900 °C to 20 °C of water. The coating has high practical application value due to its high infrared emissivity, good
thermal shock resistance and thermal stability.
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Fig.1 Crystal structure of Ni2Cr(BO3)Oz along the [001] direction
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Table | Parameters of plasma spraying

Parameters Bonding coating Ceramic coating

Current / A 420 500
Voltage / V 66 78
Flow rate of Ar/ (L-min™") 30 30
Flow rate of H2 / (L'min™) 1 5

Flow rate of N2/ (L-min™") 1 4

Speed / (m's™) 400 500
Distance / mm 130 90
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Table 2  Fluidity and apparent density of precursor and calcined

powders

Powder Fluidity / (s*(50g)™") Apparent density / (g'cm™)

Precursor powder 66.5 0.3206
Calcined powder 117.2 0.7392
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(c) Calcined powder, low magnification
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(d) Calcined powder, high magnification
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Fig.2 SEM images of precursor and calcined powders
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(a) Surface

(b) Cross section
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Fig.3 Surface and cross section SEM images of the coating
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Fig.4 XRD patterns of calcined powder
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Fig.5 Infrared absorption spectrum of coating A in wave band
from 0.76—2.5 um
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2.5-14 pm
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Table 3 Infrared emissivity of Ni2Cr(BO3)O: coatings

Wave band / um A B C D  Average value

0.76-2.5 0.894 0.900 0.896 0.893 0.896
2.5-14 0.928 0.924 0.926 0.924 0.925
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Table 4 Infrared emissivity of Ni2Cr(BO3)Oz coatings at high
temperature

Temperature / C Infrared emissivity (2.5-14 um)

Room temperature 0.925
600 0.905

800 0.904

1000 0.902
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Table 5 Thermal shock test results of Ni2Cr(BO3)O2 coatings

Temperature /  10% of abscission Infrared emissivity

C area / times

0.76-2.5um  2.5-14 um

900 37 0.878 0.898
1000 12 0.879 0.897
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