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Outline of survey

In property- and reliability- designing for engineering application of superconducting
composite wires and tapes, it is required to reveal the stress response of the constituting
components in composites and to clarify quantitatively the correlation of the stress-state to
superconducting- and fracture- properties. In order to estimate them comprehensively in a wide
variety of stress- and temperature environments for a wide variety of the composite
superconductors, development of a new laboratory-scale experimental method is needed in
addition to the employment of big X-ray facility at photon factory. The aims of the present work
are to develop a laboratory-scale in-situ strain measurement system thorough a development of a
high accuracy new optical system for hard X-ray, to measure the necessary data for property- and
reliability- estimation by the developed system, and to describe them in a quantitative manner
based on the mesomechanical modeling.

Expected results

By combining a mesomechanical modeling of superconducting composites and novel
experimental methods to obtain strain of superconducting filaments in the composites
under stress, we plan to propose a quantitative method to understand and evaluate
reliability of superconducting tapes and wires under external applied loads. The novel
experimental methods of X-ray strain analysis are expected to contribute to wider range of
fields not only in the strain analysis but also powder diffractions and scattering, where a
focusing beam is useful.
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