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Analysis of the development status and application prospect of high-temperature superconducting materials

Feng Feng

Hubei University, Wuhan, Hubei

[ Abstract] High-temperature superconducting materials have been a hot spot in condensed matter physics
and materials science research since their discovery in 1986. Such materials can exhibit zero resistance and complete
antimagnetism at temperatures higher than that of liquid nitrogen, paving the way for their practical application in
fields such as energy transmission, magnetic applications and transportation. This paper provides a comprehensive
overview of the fundamental theories of high-temperature superconducting materials, the development history of
various types of materials, preparation techniques, performance testing methods, as well as the current status of their
applications and the challenges they face. From the first generation of high-temperature superconducting materials
based on copper oxides to the latest discovery of iron-based superconducting materials, the technology has gradually
matured and the application prospect is broad. Meanwhile, advances in novel preparation processes and
microstructure modulation techniques offer the possibility of improving material properties and reducing costs.
Despite the challenges of stability and cost, high-temperature superconducting materials are expected to play a more
important role in the future through continuous technological innovation and application expansion. The aim of this
paper is to provide researchers with an overview of the development of high-temperature superconducting materials
and to analyse the prospects for their applications.
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