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Long term and thermal stability of
magnetic Fe- Cr fibers

SUN Shrqing
(School of Materials Science and Engineering,
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Abstract: The micron and sub-micron Fe Cr fibers were extracted from Cu-Fe Cr in situ composite wires. The
effects of deformation strain, long-term preservation condition and heat treatment on structure and magnetic proper-
ties of Fe Cr fibers samples were investigated. The structures and morphologies of samples were analyzed by XRD
and SEM, respectively, and the magnetic properties of samples were measured by vibrating sample magnetometer
(VSM) . The thermal stabilities of Fe-Cr fibers at different deformation strains were compared by TGA-DTA in air.
The results show that with the increase of deformation strains and thinning of Fe-Cr fibers, the saturation magneti-
zation are about 140 A * m*/ kg constantly, and the remanent magnetism and coercivity increase gradually. The mag-
netic properties of Fe Cr fibers are invariant when the Fe Cr fibers were preserved in absolute alcohol or air for more
than 1 a. After Fe Cr fibers heated in air at temperature higher than 300 C for 1h, the Fe Cr fibers transform from
ferromagnetic & (Fe, Cr) (BCC structure) solution to paramagnetic ( Fe, Cr)203( hexagonal structure), and the satu-
ration magnetization of samples decreases remarkably. With the increase of deformation strains, the thermal stability

of thinner Fe Cr fibers decreases.
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Fig. 1 SEM images of Fe-Cr fibers at different deformation strains
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Fig.2 Magnetic properties of Fe-Cr fibers at different deformation strains
(a) —ms; (b) —mr, Hc
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Fig. 3 Magnetic properties of Fe-Cr fibers during long-term
preservation in absolute alcohol
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Fig. 4 Magnetic properties of Fe-Cr fibers during long-term preservation in air
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Fig. 6 SEM images of Fe Cr fibers after heated in air at 400 C for 1 h( T 3. 79)

(a) —Lower magnification; (b) —Higher magnification
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Fig.8 TGA-DTA curves of FeCr fibers at different deformation strains
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