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Fig. 5 Calibration results of three samples produced by the same process
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Off-site calibration of low temperature fluorescence
thermal imaging based on EuTFC

DENG Jihua"?, SU Xiyang'?, ZHANG Xingyi'*
(1. Key Laboratory of Mechanics on Disaster and Environment in Western China, The Ministry of Education of China, Lanzhou 730000,

Gansu, China; 2. College of Civil Engineering and Mechanics. Lanzhou University, Lanzhou 730000, Gansu, China)

Abstract: In extremely low temperature environment, the traditional method of temperature
measurement is usually a stick thermometer. However, this method is faced with some problems such
as point measurement, significant influence of electromagnetic field environment, and easy to fall off
during loading. In this paper, a low temperature fluorescence thermal imaging technique based on
Europium tris[ 3-(trifluoro-methylhydroxymethylene)-( -+ )-camphorate | (EuTFC) is proposed. The
method has the advantages of full-field non-contact measurement, no electromagnetic interference,
and is suitable for the loading process. It has a broad application prospect in the study of thermal
characteristics of high temperature superconducting materials. The traditional calibration needs to
select a temperature (corresponding to fluorescence intensity) as the benchmark in the experimental
process, and on this basis, obtains the calibration curve of fluorescence intensity and temperature
through image processing. However, this calibration is faced with the problem that it is difficult to
unify the process of multiple experiments. Therefore, this paper systematically studied the sample
production process of EuUTFC low temperature fluorescent reagent, established a fluorescence thermal
imaging test system, gave the fluorescence temperature dependence curve, verified the reliability of
the out-of-situ calibration, and proved the feasibility of this method for temperature measurement in
the process of low temperature deformation.

Keywords: EuTFC; fluorescent thermal imaging; film preparation; off-site calibration



