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In the present study, we present results of soft magnetic alloys - QTHER IMPORIANT CHARACTERISTICS =
(produced by mechanical alloying) that are candidates to be used in . [N e Ay Nd-Fe-B b
composite materials (soft-hard) with the aim of increasing the saturation . s, s e meias s uo . —
magnetization of the hard phase (without significantly decreasing its &l Aniso Bonded Nd-Fe-B \
coercivity). Thus, optimizing the magnetic energy product. In magnetism, & iso Bonded Nd-Fe-8 \ /
the magnetic energy product is a figure-of-merit linked to the strength of g % | e |
a permanent magnet material. It is energy by unit volume. fﬁ .

o, | Alnico 9 : b
Some Fe based nanocrystalline soft ferromagnetic alloys have good %\
magnetic properties: High effective permeability (~20,000) and low 10 ] 2ot ‘
coercivity (<3 A/m) and core loss (<100 W/kg) at room temperature!. ks steel CEEEL
Recent magnetic results on Fe rich powdered alloys were analyzed and ¢ T

compared with those previously reported in Fe-Co and Fe-Mn based
alloys!2l.
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It is found that the controlled addition of Co, Ni, B, Nb or Zr permits the
adjustment of the magnetic response. Complementary chemical analysis
confirms low contamination from the milling tools. The bcc Fe rich solid
solution is always formed (crystalline size 10 — 12 nm). Furthermore,
thermal analysis has been performed. The annealing at low
temperatures (600 K) favors the thermal stability (> 870 K) and the
reduction of the coercivity to ~5 Oe: without a significant change in the
magnetization of saturation (~¥170 emu/g). These alloys will be applied in
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the development of soft-hard L1,spring magnets. If the exchange 4. %", SoF AV

coupling is controlled and optimized, theoretic approach indicates that
the magnetic energy product will increase a factor 1.5.

SEM micrographs

P9-40

200

FeggMn1

B11

150 B13 ﬁ
B15

100

'__h-

4

Heat Flow (a.u)

Intensity (a.u)

|

Magnetization (emu/q)
o

100

e _-.-—-'*':'.'.:— P . )
e — | - !
ﬁ -150 n
i | | L L - _200 I I ] ]
400 500 500 700 300 900 1000 . . -1.5 i -0.5 0 0.5 1 1.5

Temperature (K) 30 40 50 60 70 80 90 100 110 120 Applied field (Oe) «10%

20 (°)
Hysteresis: Finemet alloys

DSC: Finemet alloys

200

I. Feg8MrI12

FeggMn1

Fe%Mn2

FEEIEIM"l_I 150 -
Fe__Nn_.
;l‘:l Z

100 -

50 |

-

-50

Intensity (a.u)
Magnetization (emu/q)
o

Heat Flow (a.u)

-100

N A

_200 | | | |
30 40 50 60 70 80 90 100 110 120 1.5 -1 -0.5 0 0.5 1 1.5

J - L i J : i ' J 20 (°) Applied field (Oe) 104
450 500 550 600 650 70O 750 800 350 900 950
| Fpermtre 1 XRD: Fe-Mn alloys is: Fe-
DSC: Fe-Mn alloys Y Hysteresis: Fe-Mn alloys

The authors agree the financial support of the project PID2020-115215RB-C22. Universitat de Girona

[1] A. Carrillo, J. Daza et al. Materials. 2021, 14, 1896. Grup de Recerca en Materials

[2] J. Daza, W. Ben Mbarek et al. Metals. 2021, 11, 1896. i Termodinamica



