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Linear measurement of spectral emissivity device based on

improved double diaphragm method
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(1. School of Mechanical-Electronic and Vehicle Engineering, Beijing University of Civil
Engineering and Architecture, Beijing 10044, China)
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Abstract: Aiming at the linearity problem of the material spectral emissivity measurement device under vacuum and low-
temperature conditions, a method using a mid-infrared neutral spectral filter combined with a double diaphragm was proposed
to evaluate the system linearity, and the linearity of the emissivity at the non-proportional points was given. The linearity of
the emissivity measurement system for typical materials at different wavelengths at 60°C =1°C and 80°C ==1°C was measured.
At 60°C+1°C, the system linearity at different wavelengths is 0.936 to 1.013, and at 80°C£1°C, the system linearity at differ-
ent wavelengths is 0.992 to 1.114. The results show that when the wavelengths are 8um, 12pm, and 16pm, the lower the
emissivity, the worse the linearity of the corresponding system. Based on this result, the emissivity measured by the material
vacuum low-temperature emissivity measurement device was linearly corrected , which improved the accuracy of the measure-
ment results.
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