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Grain size: 0.1~5 mm

Cluster size: ~2 nm

Nanocrystalline grain size:
10~20 nm

Fe-based crystalline soft magnetic
alloys (Si-steels)

Fe-based amorphous soft
magnetic alloys

Fe-based nanocrystalline soft
magnetic alloys
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Fig.1 Schematic illustration of the development history of Fe-based soft magnetic alloys!"!
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Alloy Typical composition/at% BJT HJ/A'm’ ue (1 kHz) TJ/K Grain size/nm
FINEMET Fe73.5Si13.5BoNbsCuy 1.24 0.53 100000 573 10~12
NANOPERM Feq1Zr7B, 1.70 7.2 14000 ~750 10~20
HITPERM Fe44C044Zr7B4Cuy 1.61 10 1800 980 10~17
NANOMET FegsSiBsP4Cuy 1.85 5.8 27000 728 ~20
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Research Progress and Application Prospect of Fe-Based
Nanocrystalline Soft Magnetic Alloys

Ma Haijian', Wei Wengqing', Bao Wenke', Shen Xiangbo', Wang Changchun', Wang Weimin®
(1. Weifang University, Weifang 261061, China)
(2. Key Laboratory for Liquid-Solid Structural Evolution and Processing of Materials,

Ministry of Education, Shandong University, Jinan 250061, China)

Abstract: Due to the unique amorphous/nanocrystal dual-phase structure, Fe-based nanocrystalline alloys have excellent soft magnetic
properties; their development is profound in the research of soft magnetic materials. In this paper, the research history of the Fe-based
nanocrystalline soft magnetic alloys is reviewed. The development and properties of the typical Fe-based nanocrystalline alloys are
introduced, and the nanocrystallization mechanism, the soft magnetic mechanism and the corrosion resistant properties of Fe-based
nanocrystalline alloys are depicted. At the end, the application and prospect of the Fe-based nanocrystalline alloys in the power and
electronic information are proposed. The major objective of this paper is to provide help for the material researchers in designing and
developing of new Fe-based nanocrystalline alloy and other advanced functional materials.
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