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[Abstract] At present, the second-generation high temperature superconductor (2G-HTS) has entered the initial
stage of industrialization. On the one hand, even though the length of its single piece reaches up to 100 m. even
1000 m, the yield of production is low because of complex production processes. On the other hand, the practical
demand for single piece tapesfar exceeds its single preparation capacity in preparation of large superconducting
devices. Therefore, Welding technology has become one of the key technologies for the large-scale application of the

second-generation high temperature superconductor. Joint resistance and its mechanical properties are known as
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important technical indexes for evaluating welded joints. In this paper, two kinds of joints newly developed.
improved joint (2 #-joint) and “invisible” joint (3 # and 4 # -joint), were prepared, and their joint resistance and
mechanical properties were characterized. While the differences between the two joints above and conventional lap
welding joints (1 #-lap joint) were analyzed. The results are as follows. (1) Compared with the conventional lap
joint, the thickness of the improved and "invisible" joint is reduced by 15% and 36 % , respectively. Through visual

" invisible

inspection, the difference of thickness between the joint and the non-joint is reduced and not
distinguished, which effectively improves the probability of mechanical damage in subsequent application; (2) The
minimum joint resistance is achieved for YBCO side-YBCO side wielding. For conventional welded joints, when the
joint length is less than 2 cm, the joint resistance decreases linearly with the joint length; when the joint length is >
2 cm, the joint resistance decreases nonlinearly with the joint length; (3) The tensile strength of conventional lap
joint, improved joint and “invisible” joint at room temperature is equivalent to that of non-joint tape. All of them
have good axial tensile properties. After the experiment of torsion and 8-day liquid nitrogen immersion,
superconducting performance did not decline and the joint resistance is consistent with the initial value (before
torsion and immersion). (4) The critical bending diameterof the improved and "invisible" joints is 20 mm, which is
equivalent to that of the non-joint tape. The critical bending diameter of the conventional lap joint is 40 mm, whichis
twice as much as that of the non-joint tape. When tested by reel-to-reel transport method, both the improved and
“invisible” joints were not damaged and the conventional lap joint cracked. The former shows better bending
performance than the latter. According todifferent application scenarios of superconductivity, selecting appropriate
joint style plays an important role in promoting the application and industrial development of the second-generation

high temperature superconductor (2G-HTS).
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[Abstract] Vibration characteristics are of great significance to various engineering applications of superconducting
magnets. Bolted flange connection is a common type of support structure for superconducting magnet systems.
However, the relevant research on the vibration characteristics of the bolt joint interface under low temperature
conditions has been rarely reported. In this study, a simplified connection structure was designed and processed,
and the vibration characteristics of the bolt joint interface were tested and analyzed at room temperature and liquid
nitrogen temperature. Next, the lumped mass method was used for modeling, and the stiffness matrix under
different bolt preloads was solved by the relationship of the mode shape, frequency, mass matrix and stiffness
matrix. The total stiffness of the system and the stiffness of the joint interface were obtained. By using the above
method to calculate the vibration measurement data, it was found that the total stiffness of the system and the
stiffness of the joint interface of the structure increased with the increasing of the preload. At the same time, the
low temperature condition of liquid nitrogen could further increase the total stiffness of the system and the stiffness

of the joint interface.
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