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Fig.1 Schematic diagram of an object when it is exposed to radiation
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Fig. 2 Schematic diagram of directional spectral emissivity in three-dimensional space
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Fig. 3 Measurement schematic
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Fitting results
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Fig. 7 Relative percent error of hemispherical full emissivity for each sample under different conditions:
(a) different measurement times; (b) different working distances;

(c) different angles between the radiation source and the detector; (d) different radiation source temperatures
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Study on non-contact measurement of total hemispherical
emissivity of surface coatings

YE Chengjiong' , DONG Xuejin?, SHAO Hongliang®, LI Xiaodong®, ZHANG Dongsheng®
(1. School of Mechanics and Engineering Sciences, Shanghai University, Shanghai Institute of Applied Mathematics and Mechanics,
Shanghai 200444, China; 2. Shanghai Institute of Spacecraft Equipment, Shanghai 200240, China)

Abstract: Emissivity of coating surface is one of the key parameters of aircraft performance. Due to
the limitations of existing measurement methods, this paper establishes a mathematical model for non-
contact measurement of total hemispherical emissivity, and develops a non-contact measurement
device for coating emissivity which enables in-situ, real-time measurements, by means of an infrared
camera. Some key factors that affect measurement results are discussed. After the developed non-
contact measurement setup was constructed, it was utilized to calibrate and measure a variety of
coating specimens. The measurement results were compared with the existing device,and it was found
that the maximum relative error percentage of total hemispherical emissivity was less than 4. 1%,
which verified the validity of the measurement method.

Keywords: non-contact; infrared camera; total hemispherical emissivity; coating



