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ABSTRACT

Nowadays, high-temperature superconducting tapes have attracted considerable
attention due to their outstanding electrical properties and have demonstrated
significant potential for entry into global markets, particularly in the field of
electric machines. These materials have become prominent within the domains of
electrical engineering and materials science, owing to their promising
performance and wide range of prospective applications. High-temperature
superconducting tapes, which are extensively employed in the fabrication of
superconducting coils, exhibit zero electrical resistance to the flow of electric
current under appropriate operating conditions. The absence of electrical
resistance leads to a substantial reduction in energy losses, an increase in system
efficiency, and an overall improvement in the performance of electrical
equipment. Consequently, a thorough understanding of the characteristics and
behavior of these materials, from both theoretical and scientific perspectives, is
of fundamental importance. This study provides a comprehensive review of the
superconducting phenomenon and systematically examines the fundamental
concepts of superconductivity.. Furthermore, the Meissner effect, as one of the
most distinctive features of superconductors, is examined in detail, and the
essential differences between type-I and type-II superconductors are clarified.
Finally, the technical applications of superconducting materials, particularly in
electrical systems and electric machines, are highlighted, emphasizing their role
in the development of advanced technologies and the enhancement of the
efficiency of modern electrical devices

Keywords: Superconductors, Meissner's effect, Zero electrical resistance.
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