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Evaluation and application of giant elastic strain in Cu-based beta alloys
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We studied the huge elastic strain that appears in Cu-Al-Mn single crystals.

Using abnormal grain growth using cyclic heat treatment, Cu-Al-Mn single crystal sheets having an
orientation close to <100 > were prepared and tensile tested. As a result, it was confirmed that the
temperature dependence of Young®s modulus was extremely small, and good repeatability
characteristics could be obtained. In addition, in situ neutron diffraction measurements were
performed, and it was found that the parent phase was elastically deformed up to about 4% strain and

no martensitic phase appeared. Using the elastic modulus obtained by the vibration method, it was
clarified that the abnormality of Young®s modulus is mainly related to the value of C*, and it was
found that this softening phenomenon is due to the asymmetry of the interatomic potential. The same
phenomenon was confirmed for the Cu-Zn-Al system with high electric conductivity.
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