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Influence of protection atmosphere on surface features and magnetic
properties of melt-spun Fe,, Si,B,, amorphous alloy
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Abstract:; Surface features have an important influence on the magnetic properties of amorphous ribbons. In this
paper, in order to study the effect of CO atmosphere on the formation of scaly figures on the surface and the
magnetic properties of amorphous ribbons, Fey, SigB,, amorphous ribbons were fabricated with planar flow casting
(PFC). The effect of CO flow on the surface features, microstructures, and magnetic properties of amorphous
ribbons were studied by optical microscopy ,X-ray diffraction(XRD) , and magnetic performance testing instrument.
The results show that ribbons prepared with different CO flow are amorphous, and the CO flow exert a little role on
the thickness of ribbons. With increasing CO flow, the air density, and pressure around the molten pool decrease,
the stability of molten pool enhances, and less gas will be wrapped in molten pool, causing a decrease in the air
bubble size and number, and an increase in the scaly spacing on the ribbon surface. The ribbon prepared without
CO flow shows no scaly feature, and the ribbon surface is rough. When the CO flow is 0.25 and 0.5 m’/h, the
scaly spacing on the ribbon surface is 1.5 and 2.3 mm, respectively. With increasing CO flow, the coercivity and
iron loss of the ribbons decrease, and the amplitude permeability increases due to the pinning effect of air bubbles
on domain wall and refined magnetic domain by scaly feature. The result of iron loss separation shows that with
increasing CO flow, the hysteresis loss decreases while the eddy current loss increases. The decrease of iron loss
can be mainly attributed to the decrease in the hysteresis loss.
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Fig.1 XRD patterns of ribbons prepared with different
CO flow
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Fig.2  Air bubbleson on the wheel side surface of ribbons
prepared with different CO flow
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pared with different CO flow
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Table 1  Dynamic magnetic properties for ribbons prepared
with different CO flow
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N AT CO P Tl i 0 6 LA K 30 I
BFErnT, 2T 3(8) PS5 SR IER R,
TS L B B 7 0 BRI A TR 0 S, 2
WK 6 Fron. MIE 6 W LIE i, # i 5t FEBE CO
Ui BB DR AR, 09 AL £ FE Rl CO 3 b 18 T g
R X 2B AR T LA bR 1 4 28 T G P RE 1Y
5T o

B 7 O A [ b IR I B i 2 1k A il 2%

2B THE S A A A Y BTG TR RE . AR T
Je A& 2 AL R I RE IR FERE CO It L3S K
RAAIG X SR 20 8 A 45 SR AH — B0 B J1 Bl CO
T I RRAIG , 3 5 32 T R 1 B AR Ak ka3 11
SE UM — 3K B KRG 5 R M7 R 80 A/m Y
REIR N SR B, (Bl CO YR R AR, AEdE M
BREE A AP REAR SRR B s Rl 26 32 A RHPE BE 1Y
e BN BR B 285 M 0 S 0 A R R R AR
BT AT TR A 2R S L A A 2R T R T B
B P FETE XTI G B ELAT 5T FLAE AR
FEHUR—3 . I, Bl CO Ji a3 A, S Bl Ik
D RGN SRIE B, (MK PIL, S S RGP RE 1 AR
At 328 A R A R gl AR e R

0.15 | %\

wO0I0F —P

K —-Pp,

£ —a-P,

X

0.05 |
/I/A
/—A
k3 : : L : A
0 0.1 0.2 0.3 0.4 0.5
Vi(m-h™)

B6 A[ECORETHEHFMNRRESBLER
Fig.6  Split of iron loss for ribbons prepared with different

CO flow
0.15F F//,
010
= — V=0
2 —V=0.25 m’h
—V=0.5m’h
0.05
0 20 40 60 80

HI(A>m™)

7 AR CO RETH EFHEMHIBLL 2k
Fig.7 Magnetization curves for ribbons prepared with

different CO flow

F2 AR CORETHIETHIFHSHERE
Table 2 Static magnetic properties for ribbons prepared with
different CO flow
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0 106.2 20.34 1.373 3.77
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0.50 819.2 7.130 1.588 1.14
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