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Influence of Surface Roughness on The Emissivity of High Emissivity Coatings

Li Junfeng Lu Wu Luo Zhengping Zhao Libo

(Aerospace Research Tnstitute of Materials & Processing Technology , Beijing 100076)

Abstract The high emissivity coatings with different surface roughness using iron oxide, silicon carbide and co-
balt oxide as high emissivity fillers were fabricated by controlling the spray times and the solid loading of coating slur-
ry. The room—temperature emissivity of the high emissivity coatings with different surface roughness was measured by
AE radiometer,and the high-temperature emissivity at 800°C was determined according to GB/T 7287—2008. The
images of the high emissivity coatings were characterized by scanning electronic microscopy and optical microscopy,
and the surface roughness of the high emissivity coatings was measured by scanning probe microscopy. It is found that
the room-temperature emissivity of the high emissivity coatings had a change of 0. 02 to 0. 05 in the condition of radia-
tive heat transfer during the surface roughness of the high emissivity coatings changing from 2. 75 pm to 225.70 pm,
while the high-temperature emissivity of the high emissivity coatings had no change in the condition of heat conduction
during the surface roughness of the high emissivity coatings changing from 2.75 pm to 36.99 pm.
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Fig.1 Images of the high emissivity coatings using Fe, 0, as filler
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Fig.2 Images of the high emissivity coatings using SiC as filler
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Fig.3 Images and surface roughness of

the high emissivity coatings using cobalt oxide as filler
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Tab.1 Room-temperature emissivity of the high emissivity
coatings with different surface roughness filling with
Fe,O,, SiC or Co,0,
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/ pm

Fe, 0, 65.61 0.92

Fe, 0, 7.08 0.87

SiC 225.70 0.91

SiC 6.05 0.88

Co; 04 36.99 0.92

Co; 04 2.75 0.90
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Tab. 2 High-temperature emissivity of the high emissivity

coatings with different surface roughness
filling with TiC or Co,0,

Hok E%%ifﬁﬂg YR B
TiC 15.19 0.82
TiC 20.58 0.82
Co,0, 36.99 0.87
Co,0, 2.75 0.87
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