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Measurement for thermal diffusivity of YBCO high temperature
superconducting tapes based on laser photo-thermal method

Li Xiang®, Wu Gang', Zhou Gang?, Bi Ke!, Tang Zhiyin, Zhang Qingzhi*, Ma Ji*

(1. Power Engineering School, Naval University of Engineering, Wuhan 430033, China;
2. Key Laboratory of Cryogenics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: According to laser photo -thermal method, the measurement system of high temperature
superconducting (HTS) tapes thermal diffusivity was built in low temperature and vacuum condition.
Through the research on the relationship among thermal diffusivity, modulation frequency of heating laser
and phase difference of heat wave when passing through specimen, novel idea to deal with experimental
data from the thermal diffusivity testing by using laser photo-thermal method was put forward, and the
systematic error influence was eliminated. To verify the reliability of the measurement system, the copper
was used as reference material and the thermal diffusivity of copper was measured. On that basis, the
thermal diffusivity of YBCO HTS tape was measured by using laser photo -thermal method, and the
thermal diffusivity of YBCO HTS tape has been got when the temperature scope was from 40 K to
120 K. The thermal diffusivity decreases with the temperature increasing. Especially, decreasing sharply in
the temperature range of 40-60 K.
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Fig.3 Principle of material thermal diffusivity measurement

based on laser photo-thermal method
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Fig.5 Changes of YBCO tapes thermal diffusivity with temperature
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