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Fig. 1 The schematic illustration of the equipment, which includes loading system,
magnet system and the monitoring and measurement system
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Fig. 2 Photo of the actual equipment of the measurement system
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Fig. 3 Schematic representation of the key components of the loading device
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Fig.4 Schematic representation of binary current lead. In the picture Q. and Qy represent the cooling load at

the cold end and heat loading at the Room temperature end. respectively. Qj is the difference between the heat

from the OFHC part at the joint, Q , and the heat to the HTS at the joint, Q. dQ. is the heat generation

rate over the length. Where Ti . T and Ty are the temperatures at the cold end, the joint and the Room tem-

perature end, respectively
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Fig. 6 The temperature profiles of the sample, Fixed Block
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and Motion Block during the whole process. Insert shows
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Fig. 5 Schematic representation of the key

the Fixed Block's minimum temperature is 6. 59K, Motion
Block's minimum temperature is 9. 19K and sample’s
components of the loading platform system minimum temperature is 8. 75K. At the controlling set

point the temperature fluctuation all smaller than +20mK
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Fig. 7 The schematic of magnetic-optical system
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Fig. 8 Voltage-current characteristics Fig. 9 Critical current as a function of tension
of Bi-2223 at liquid nitrogen and in our strain of Bi-2223 at liquid nitrogen and in
equipment 77K, respectively our equipment 77K, respectively
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Development Process of Multi-Field Characteristics Measurement
System for High Temperature Superconducting Tapes (II)

LIU Wei, ZHANG Xing-yi, LIU Cong, ZHANG Wen-tao, ZHOU Jun, ZHOU You-he

(Key Laboratory of Mechanics on Disaster and Environment in Western China attached to the Ministry of Education of China, College of

Civil Engineering and Mechanics, Lanzhou University, Lanzhou 730000, China)

Abstract: Application range of the first generation multi-field measurement system for high
temperature superconducting tapes characteristics is greatly limited due to using liquid nitrogen
immersion method to cool material. In addition, the electromagnetic characteristics of superconducting
material in deformation process are difficult to achieve effective observation due to closed Dewar
structure, which becomes the main bottleneck to understand the physical mechanism of current
carrying capacity decline for superconducting material due to its deformation. To this end, direct
cooling method was adopted by using commercial GM refrigerator, and the lowest 6. 59K sample
temperature was obtained. PID temperature control was used to realize sample temperature precise
control from 6. 59K to 300K, with 0. 1K temperature control precision. External loading device was
adopted to realize quasi-static tension of specimen by mechanical transmission, and the maximum
tensile strain can reach 20%. A high temperature superconducting wire was designed, by using
refrigerator cold head, direct cooling was realized, based on which, the maximum input current is
reached up to 600A in closed Dewar container. Finally, an optical observation window with 50mm
diameter is set on Dewar flask. By using magneto optical method., in situ observation of
electromagnetic properties of superconducting material is realized.

Keywords: high temperature superconducting tapes; multi-fields coupling; meausrement system



