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Preparation of FegsNb7;B9 nanocrystalline soft
magnetic bulk alloy under high- pressure
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Abstract: Feg,Nb;Bg soft magnetic powders and bulk alloys were prepared by MA and low-temperature high-pressure
sintering process, respectively. Phase structure, grain size and thermal stability of microstructure in M A powders and bulk
alloys were studied by XRD, DSC and SEM. After MA for 15 h, nanocrystalline(less than 10 nm) supersaturated solid
solution powders of single phase with bec structure can be obtained. Under normal pressure, single phase nanocrystalline
supersaturated solid solution alloys show excellent microstructure thermal stability and phase thermal stability at tempera-
ture being less than 550, 770 C, respectively; and under the conditions of p= 5.5 GPa, ¢t= 3 min, when P 2820W,
single phase bec nanocrystalline( less than 10 nm) bulk alloys, which has relative density of more than 98. 4%, can be ob-
tained.
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Fig.1 SEM images of morphology of FegaNb7Bg powders in MA process
(a) =5 h; (b) —15 h; () —25 h; (d) —35 h; (&) —60 h; (f) —95 h
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Fig.2 XRD patterns of FegaNb;Bg
powders during M A process
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Fig. 3 Grain size changes of FessNb7By
pow ders during M A process
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Fig. 4 DSC curve of FessNbsBg
powders for MA 45 h
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Fig. 5 XRD patterns of FegsNb7Bg powders

at different annealing temperatures
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Fig. 6 Effect of Ta on average grain
size of FegaNb7Bg powders
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Fig. 7 Effect of P, on relative density of
FegaNb7Bg bulk alloys
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Fig. 8 Optical microscopy images of
FesaNb7Bg bulk alloys under different P,

(a) —P,= 530 W; (b) —P,= 660 W;
(c) —P,= 820 W
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Fig. 9 XRD patterns of FegsNb7Bg bulk
alloys under different P,
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