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Fig.1 Monolayer (a) and multi-layer (b) deposition methods for YBCO thick films
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Table 1 Optimal heating temperature and texture of YBCO multi-layer films

Layer Thickness/nm Heating temperature, 7/°C  Oxygen partial pressure, P, /uL-L™" I, ancowosy Laooy  (005) FWHM/(?)
2 418 820 100 0.001 0.403
2 390 845 100 0.052 0.163
5 1080 845 100 0.011 0.226
5 1010 855 100 0.120 0.138
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Research Progress of Structure Evolution and Superconducting Properties of
Superconducting Thick Films in YBa,Cu,0,, Coated Conductors

Chen Yu'?, Wang Wentao', Wu Yun'?, Han Leilei'’, Wang Ming’, Chen Jiajun'?, Zhao Yong"*
(1. Key Laboratory of Magnetic Levitation and Maglev Trains (Ministry of Education of China), School of Electrical Engineering, Southwest
Jiaotong University, Chengdu 610031, China)
(2. School of Materials Science and Engineering, Southwest Jiaotong University, Chengdu 610031, China)
(3. School of Physical Science and Technology, Southwest Jiaotong University, Chengdu 610031, China)
(4. College of Physics and Energy, Fujian Normal University, Fujian 350117, China)

Abstract: REBa,Cu

superconducting tapes, with excellent current carrying properties and mechanical behavior, are potentially applied in the fields of power,

,0, (YBCO) high-temperature superconducting coated conductors (CCs), i. e. the second-generation high-temperature

transportation, medical care, and military, receiving extensive attention from superconductor research teams in recent years. Increasing the
thickness of the superconducting layer in CCs is facilitated to enhance the superconducting current transmission capability and to increase the
engineering critical current density, thus being one of the major routes to reduce the cost of CCs. The “thickness effect”, i.e. the critical current
density (J,) decreases with the increase in film thickness, mainly hinders the fabrication of high-quality superconducting thick films. This study
introduced the preparation methods and epitaxial growth mechanism of YBCO thick films, discussed various factors that affect J, and main ways
to improve J, and summarized the latest research progress of YBCO thick films from major international teams.

Key words: YBCO coated conductors; superconducting thick film; thickness effect; structure evolution; critical current density
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