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Theoretical and experimental study on metal magnetic memory technique
WU Da-bo, XU Min-qiang

(School of Astronautics, Harbin Institute of Technology, 150001 Harbin, China)

Abstract: To decrease the free energy, ferromagnetic crystal would reduce the stress energy by changing its
magnetic state. Under the influence of stress-induced magnetic anisotropy in the interactions of stress and geo-
magnetic field, the physical mechanism of magnetic memory effect is studied. Crack propagation tests are per-
formed on plate specimens of 45 quenched and tempered steel and non-quenched and tempered steel speci-
men. By three-point bending fatigue experiment and measurement in situ of metallurgical microscope, the
magnetic signals were scanned by TSC-1M-4. The magnetic memory signals of quenched and tempered steel
specimen are significantly lower than that of the non-quenched and tempered steel specimen. After eliminating
stress by quenching the specimen, the results show that different stress states have significant effect on the
magnetic field characteristics of the specimen.
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