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ABSTRACT - Thin Fe-6. 4wt %S ribbons were produced by melt
spinning. High temperature recrystullizations, performed at
1025°C In a bydrogen atmosphere, were found to produce the
lowest IIc values (19 A/m). Further agings were carried out at
S0°C intervals In the range 400-700°C to optimize the magnetic
properties. For all ribboos we mensured "c (60 Hz and DC), the
maximum permeabllity Foaxt e saturation magnetostriction
ls. and the elTective anisotropy constant Kcu_ In general, the
agings did little to lmprove the magnetic properties, and those
around 6007C resulted In their deterioration. Extensive TEM
investigations of the ribbons Indicate that the dendritic
strocture of  the  as-cast  malerinl  disappesrs  after
reaystullization, leading to 8 more uniform distribution of Si as
well s 8 more homogeneous ordering, The 6007 C aging resuvlts
In 8 werked anisoteopy In the B2 autiphase boundaries nnd the
growth of exide particles, which lead to a8 deterioration of the
magnetic properties.

LINTRODUCHON

Adding silicon to electrical steels has become conunon because
sibcon increases the electrical resistivity with a consequent
reduction in magnetic losses. For compositions around 6.5w17%35i,
the magnetostriction is practically zero and hysteresis loss is
minimum  However, for compusitions above 4.5w19%Si there is a
drustic reduction in the ductility of the alloy, making it impossible
to use conventional casting and cold rolling techniques. The
development of rapid solidification technology, on the other
hand, has made it possible 1o obtain ribbons of Fe-6.5w1%5Si with
excellent magnetic properties [1].

For compositions above about 5wt%Si, the disordered becc
structure (A2) pives nse 1o ordered phases with the CsCl (B2) or
the ke A(DO,) structures |2] These phases in principle
influence the mechanical and magnetic 3] properties of the
ribbons and their presence has been commented on by various
authors. Narta ef al. [4] studied the elfect of the order-disorder
reaction on sheets of Fe-6 SwettSi which had been {oiged and
rolled, concluding that an aging at 500°C was more effective in
improving the magnelic propestics than trealments at higher
temperatures, which presumably produced B2 ordering Xeray
diffrection spectin indicned 1O order caused by the sging st
SWC. More recently, Degauque et al (3] studied  the influcnce
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ol ordering on the cocrcivity und hysteresia loss ol rapldly
solidificd Fe-6.5wt705i These authors found Josses to be lower in
ribbons aged at 700°C than in those aged at 500°C. TEM showed
that the high temperature aging (700°C) promoted the growth of
the B2 siructure, which was the
properties. In the present wark, we study the effect of aging
trealments in the temperature range 400-700°C on the
microstructure and ragnetic propertics of Fe-6 4wt 50 ribbons
produced by meltspr cing Extensive TEM investiy (ions were
carried out to follow “ie o crosttucture changes imdu
trecatments.
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1L EXPERIMENT

Master ingots wuoie preoared by are meliing eles
(99.99%%) and pure s on W9 P under anarpon
Ribbons were produsce

st iron
vinsphere
Vi planar How cadding onto o b carbon
steel wheel, using fle s argon gas to proteet the sbons from
oxidation. Continuo: - - ibbons of Immn width and 20000 thickness
were produced with o ep-ionally clean surfaces, indicuing the
absence of oxidationn Wt chemical analisis of the nibbons
indicated 6.4w19%S:, 0022%C, 0.006%Mn, 00035:Al  and
0.003%P. The as-cast ribbons were cut into 150mm long pieces
and recrystallized betrveen 950 and 1150°C for Th in fowing I!2
gas (1 mbar). Ribbous recrysiallized ar 1025°C for Th were then
anncaled flor 2h 400 and T00°C, alse in oa }{2
atmosphere, in order to develop the B2 and/or DO3 ordered
structures.

Measurements of the coercive field (60 Hz and DC) and the
maximum permeability ('umaw} were made with a hysteresis loop
tracer on 150mm Jong samples inscrted into a solenoid The

between

saturation magnetization (MSJ was obtained from s vibrating
(VSM)

was determined wusing the small-angie-

sample and the saturation

magnetostriction A
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magnetization-rotation method [S]. The eliective  amsotropy
encrgy was oblained from the initial magaetization coove using
the relation

Ao o= ’{M‘-H_MH {1}

Microstructural ¢b o te fzation wat coried out v SIEOL
TEMSCAN-200KN ! g CDAX copainliy The s 5 were
prepared by mecha prolsiing, i ed I ahe in an
clectrolyte consisiing 5 perchboa weton 27 har cthanol

(1= -10°C, 50V}
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