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Nanocrystalline Alloys - Features

e two-phase structural and magnetic behaviour
e high saturation magnetization and permeability
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e NANOPERM: Fe-Zr-(Cu)-B Lo NOPERM
e HITPERM: Fe-Co-Zr-(Cu)-B e HITPERM
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e nanocrystalline grains 0 Fe am
origin of soft magnetic properties si steel
thermal stabilization of the structure :iz T reco @

00 05 10 15 20 25
B (T)

2



Motivation

e influence of Fe/B ratio on hyperfine interactions in
nanocrystalline NANOPERM-type alloys

e system: Feq;  ,MogCuB,: x=12,15,17, 20

planar-flow casting

ribbons: 6-8 mm wide, 20 um thick tube
annealing in vacuum -> nanocrystalline —

. melt

e experimental methods: induction
DSC colil
XRD quenching gz ™ i5bon
TEM, HREM =
MoOssbauer spectrometry
e TMS, CEMS

AFM, MFM
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TEM + HREM
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Mossbauer Spectrometry
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CEMS + TMS:
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As-quenched B12
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Structural relaxation
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relative emission

relative transmission
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Amorphous State
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Onset of Crystallization
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Feg  MogCu,B,

Annealed alloys
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Fitting Model

e amorphous (AM)
non-magnetic regions
magnetic regions

e crystalline phase (CR)
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Conclusions

e Fe/B ratio affects the hyperfine interactions

increase in T with x (270, 316, 346, and 379 K)

changes in amorphous rest after onset of crystallization
e polarization
e topological and/or chemical SRO

e identification of structural arrangement

as-quenched state
e traces of bcc-Feinx =12
o wheel and air side of the ribbon (TEM, XRD, CEMS, AFM)
e structural relaxation (DSC, MS)

nanocrystalline state

o evolution of hyperfine interaction in the amorphous rest (MS)

o identification of crystalline phases (MS, XRD, AFM, TEM + DSC)

 size (~10 nm), relative contents, T, ,, bcc-Fe + Fey g7sM0g 155, FE53Bg, FE,04,
Fe;B, FeO, Mo,FeB, (P4/mbm, tetragonal but fccol 8) 012> 370 ¥
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