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EFFECT OF TRACE NI ELEMENT ON THE SOFT MAGNETIC
PROPERTIES OF FE-BASED AMORPHOUS/NANOCRYSTALLINE CORES
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JANG Da-guo,WENG Xing-wang, WANG Tong-shuai,LIU Qi-rui
(School of Mathematics and Physics, Jinggangshan University, Ji’an, Jiangxi 343009, China)

Abstract: Annular cores with an external diameter of 40mm and an internal diameter of 25mm were made after
the alloy strips Fe;; sCuiNb;Si35Bg and Fes; sNig3CuiNb;Sij4,Bg with a width of 20 mm and a thickness of 25
um were prepared by the single roll technique, and then annealed under different temperatures. The effect of trace
Ni element on the crystallization behavior of alloy strips and on the soft magnetic properties of
amorphous/nanocrystalline cores after annealing by transverse magnetic field were investigated. Results show that,
relative to Fe;35Cu;Nb;Sij3 5By alloy strips, Fess sNip;Cu;Nb;Siig,Bg alloy strips with trace Ni element have the
lower first-stage starting crystallization temperature 7y, and crystallization peak temperature 7,;, the higher
second-stage starting crystallization temperature Ty, and crystallization peak temperature 7j,, and a larger
difference between the first-stage and the second-stage starting crystallization temperatures ATy. After annealing

by transverse magnetic field, Fe,; sNip3Cu;Nb;Sij4,Bg cores have the lower initial permeability y; and saturation
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induction density B, and the higher coercive force H, as compared with Fes;sCuNbsSij;sBg
amorphous/nanocrystalline cores. Meanwhile, Fe;; 5Nip3Cu;Nb;Siy4,Bg cores have the larger effective amplitude
permeability yu,, and the special magnetic loss P, and smaller coercive force H. when the test frequency f and
maximum magnetic induction By, are constant, the larger inductance L; and quality factor Q when the test
frequency does not change, and the larger volt-ampere characteristic £ when the excitation current / is unchanged.
Key words: Fe;; sCuNb;Sij; 5By alloy strips; addition of trace Ni element; amorphous/nanocrystal cores; soft

magnetic properties; transverse magnetic field annealing
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Table 1 Effect of trace Ni element on DC soft magnetic properties of amorphous/nanocrystal cores
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Fig.6 Effect of trace Ni element on frequency characteristics curves of inductance and quality factors of amorphous/nanocrystal cores
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