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Fig.1 Orientation of sample in the magnetic field
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Fig.2 Longitudinal microstructure of directionally solidified Fe-25Cr-12Co alloy with different speed: (a) 200 um/s, (b) 400 um/s, and (c)
1000 um/s
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Fig.3 Microstructures and corresponding SAED patterns of the
Fe-25Cr-12Co alloy treated at 640 ‘C for 1 h with a
different magnetic fields: (a) 0 Tand (b) 12 T
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Fig.5 Microstructures of the Fe-25Cr-12Co alloy under MO, HO, H12 process route: (a) MO (annealed under 0 T, tempered under 0 T);
(b) HO (annealed under 12 T, tempered under 0 T); (c) H12 (annealed under 12 T, tempered under 12 T)
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Fig.6 Remanence (a, b) and coercivity (c, d) of Fe-25Cr-12Co alloy under different fabrication routes: (a, c) parallel to the direction of

magnetic field; (b, d) perpendicular to the direction of magnetic field
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Microstructure and Performance of FeCrCo Alloys Fabricated by Heat
Treatment under Magnetic Field

Xiang Zhaolong *?, Zhang Lin*?, Huang Minghao?, Zhang Xiaorong*?,
Jia Peng™®, Wang Engang™?
(1. Key Laboratory of Electromagnetic Processing of Materials of Ministry of Education, Northeastern University, Shenyang 110819,
China)
(2. School of Materials Science and Engineering, Northeastern University, Shenyang 110819, China)
(3. School of Metallurgy, Northeastern University, Shenyang 110819, China)

Abstract: Fe-25Cr-12Co alloys were fabricated by directional solidification combined with heat treatment under magnetic field. The
influence of drawing speed and magnetic field on the microstructure and magnetic performance of the alloys was investigated. The
microstructure was characterized by Metallurgical Microscopy and Transmission Electron Microscopy (TEM). The magnetic properties
were also tested by a magnetometer. The results show that the increment of drawing speed of directional solidification can decrease the
precipitation of ¢ phase, but it is harmful to the directional regular arrangement of microstructure. Annealing treatment under magnetic
field promotes the formation of long-rod-shaped a; particles, and changes the remanence and coercivity of alloys. The alloy parallel to the
magnetic field shows better magnetic performance than that under 0 T magnetic field; however, the alloy perpendicular to magnetic field
exhibits worse magnetic performance than that under 0 T magnetic field.

Key words: Fe-Cr-Co alloy; directional solidification; high magnetic fields; spinodal decomposition; magnetic performance
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