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Preparation of Fe;Si.B;-(x=0, 1, 2, 3) Powders by Mechanical Alloying
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Abstract FeSiB. (x=0,1,2,3) powders were prepared by mechanical alloying in Ar atmosphere, and their crystal
structure and magnetic properties were investigated with the subsequent vacuum heat treatment. The Fe.B. powders
milled for 250 hours were found to have amorphous phase with a small part of crystallites. Heating the powders at 800
‘¢ for 2 hours resulted in two phases of FeB and Fe.B. In the case of Fe;Si:B, composition, complete amorphization was
achieved after milling for 250 hours and FeB phase was mainly obtained after the heat treatment. The particle size of
Si-substituted composition was about 10m, whereas it was 1ur for Fe;B; powder. 1t is revealed that the substitution of
Si for B enhance the amorphization of Fe:Si.B.. . powders, and reduce the synthesis time by mechanical alloying.
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Fig. 1. X-ray diffraction patterns of mechanically alloyed mix-
ture of 50 at.% Fe and 50 at.%B, (a) mixing state ; (b) after mill-
ing for 150h; (¢) after milling for 250h ;(d) after milling for
250h followed by annealing at a temperature of 800°C for 2h.
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Fig. 2. X-ray diffraction patterns of mechanically alloyed mix-
ture of 50 at.% Fe, 20at.% Si and 30at.%B, (a) after milling for
150h ; (b) after milling for 250h ; (c) after milling for 250h fol-
lowed by annealing at a temperature of 800°C for 2h.
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Fig. 3. X-ray diffraction patterns of mechanically alloyed mix-
ture of 50at.% Fe, 30at.% Si and 20at.%B (a) after milling for
150h ; (b) after milling for 250h ; (c) after milling for 250h fol-
lowed by annealing at a temperature of 800°C for 2h.
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Fig. 4. X-ray diffraction patterns of Fe;Si.Bs_
250h of milling.

{x=0, 2, 3) after

Heat Flow

X=1

A L i i 1 1 L
] 100 200 300 400 500 800 700
Temperature (°C)

Fig. 5. DSC thermograms of Fe;Si.B:.
of milling.
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Fig. 6. DSC thermograms of Fe:B; after 250h of milling and Fe;

SiBi-(x=1, 2) after 150h of milling.
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Fig. 7. Hysteresis loop of mechanically alloyed Fe.B: powder.

o 327k QA T Fe ol Feta glon, o)t uy

= ujARalabe] 3A AL Fol= Ao R gk

23 6& 250417 B A& Fe.B:ol §H&3 150417}

27 Halg FeSiB;- . (x=1,2) ] dRA A3lolc}

Fe:B; Aol 250410 EHAe|E sl 2709 4
o)

H A7} Bolrd whal FeB Ato] odofx]x] ¢k glor}, e,
Si\B;-. A ME 1504179 —"é'—%li gluto 2w ek7te]
a5

H

piLo a‘r*% DSC Az2F i Sig] #H7be 71AAT S
Ho g s od7) Hate] 2oy B A &5
o Q)

i=3

g o g glen, ol a4 A’k XRD Aie}

_>:

rot
o
&

7 z3e) Aol hske] VSM 4 shoich 27 7ol
950417k 29 22)g FeB, 249 dxe] 13 M-
Plole =g hetulsich. dxeld Az Askgtol
Ao gt Fe Aaghe debiled, ols 9 A
2] Eokell FeB, FeB 4te] HEo] 7)1 Holc}. wAlde
@A) Aells XRDo| Ao} 2ol WHd F2F 7442 9
of =i, @A) Fol FeB, Fe.B o) Zab4 alzh A4

w2 Torr
N

A2z (1998)
150 T | L R T T
i :FegBy, Ms : 109 emug
100 [= —— - FegSi,B, Ms : 78.5 emuig -
Annealing temp. : 800°C
50 |- -
@
3 L
s
§ °
g
& T
g
4
= 50 E
00 | 4
180 I R SRR SN ] |
8000 8000 4000 -2000 0 2000 4000 6000 8000

Magnetic field (Oe)

Fig. 8. Hysteresis loop of mechanically alloyed Fe:B; and FesSi.
B powder.
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