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Fig.1 XRD patterns of the ribbons: (a) Vo and (b) V24
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Fig.3 Thermomagnetic curves for the as-spun ribbons (a) and the curves of dM/dT dependence on temperature (b)
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Fig.4 Magnetic hysteresis loops of the annealed ribbons (local
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Table 1 Static magnetic properties of annealed ribbons

Annealed
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Fig.5 Amplitude permeability (ux,) and core loss (P) as a

functions of frequency for annealed ribbons
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Table 2 Mechanical properties of as-spun ribbons
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ribbons Average Standard Average Standard
& deviation g deviation
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Fig.7 Multi-point test results and standard deviation of Vickers

hardness of ribbons
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Structure and Properties of Finemet-type Fe;3Si;55Nb;1V,4B;Cu; Ribbons

Du Shuailong', Zhang Ce ', Bian Lupeng', Sun Jibing', Zhang Lei*, Bu Shaojing'
(1. Key Lab. for New Type of Functional Materials in Hebei Province, Hebei University of Technology, Tianjin 300130, China)
(2. Tianjin Sun Hope New Energy Technology Co., Ltd, Tianjin 300401, China)

Abstract: The Finemet-type amorphous-nanocrystalline ribbons with original Fes;Si;sNbsBgCu; and optimized composition
Fe73Si15.5Nby.1V24B7Cu,y, through substituting V for partial Nb as well as appropriately adjusting Si and B, were prepared by single-roller
rapid quenching and isothermal annealing. The microstructure and magnetic properties of the ribbons were studied by transmission
electron microscopy, X-ray diffraction and magnetic performance testers. The results show that the two types of as-spun ribbons are
mainly composed of amorphous phase, and they have good amorphous forming ability. According to Luborsky principle, the fracture
strain J, of the V-containing ribbon is 5.05x107, indicating its poor toughness. The nanocrystalline grain size of the two kinds of annealed
ribbons is 14.8 and 13.2 nm, respectively. Compared with those of the original-composition ribbons, Curie temperature 7¢ and first
crystallization temperature Tx; of V-containing ribbons are slightly decreased. The saturation magnetization of the V-containing ribbon is
slightly lower than that of the V-free ribbon; however, the coercivity of the V-containing ribbon is small. Initial permeability and static
loss of the ring-shaped V-containing magnetic core samples reach 1.269x10° and 1.748 J/m’, respectively, and their AC iron loss
advantage is superior to that of V-free ones with the increasing frequency.

Key words: iron-based amorphous; thermo-magnetic curve; soft magnetic properties; fracture strain
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