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Effect of annealing temperature on magnetic properties of

FeCulNbSiB nanocrystalline alloys
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(1. China Iron & Steel Research Institute Group Beijing 100081 China;
2. Advanced Technology & Materials Co Ltd Beijing 100081 China)
Abstract: Three FeCuNbSiB nanocrystalline alloy strips were prepared by meltHast quenching method and the ring-shaped magnetic ring
with dimensions of 50 mm X 32 mm x20 mm was prepared and then annealed at 530-620 °C  and the effect of the annealing temperature
on the magnetic properties of the FeCuNbSiB alloys was studied. The results show that with the increase of the annealing temperature the
grain size and volume fraction of the crystallization phase in the alloy are increased. After annealing at 550-600 °C the alloys have a
,is 1.04.5 A/m test condition: B, =100 mT f=10 kHz) and core loss value ( P, is 1. 44.8 W/kg test
condition: B, =300 mT f =10 kHz) especially after annealing at 570590 °C  the alloy has the best magnetic permeability in the

relatively low coercivity ( H,
frequency range of 1 kHz to 50 kHz. At the frequency range of 1 kHz to 10 MHz the optimum annealing temperature corresponding to the
impedance value of the alloy at different test frequencies is also different.
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Table 1 Chemical composition and corresponding 530 ~ 620 °C 10 °C .
number of the alloys( at%) 0
No. Fe Cu Nb Si B
FB 73.8 1 3 15.3 6.9 0.6
FE 73.4 1 2.9 15.8 6.9 _ oslh
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2 (110)

Table 2 Grain size and (110) plane intensity of the alloys

annealed at different temperatures

No. FB FE FW 2 .
Temperature/C 530 580 620 530 580 620 530 580 620
D/nm 22.1 24.4 29.4 24.9 28.6 29.3 23.9 27.3 28.6 w, = Lil‘“ (5)
e 2
Intensity/a.u. 544 586 890 636 656 804 541 637 650 MON Ac
(5) ‘n. L Mo
2.3 47 %10 H/m N
3 3 300 mT-10 kHz A, I, 3
o FB.FE F- 4
W 550 ~610 C F-W
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24} o . FE 570
ol C 1 kHz
g
50 1.8}
T o F-W
B 550 C | kHz
1.2+
0.9 ' ' : : :
520 540 560 580 600 620
Temperature/'C R 3 600 °C
3 12

Fig.3  Curves of coercivity with temperature of the alloys
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Fig.4 Curves of effective magnetic permeability (w,) with frequency of the alloys annealed at different temperatures
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