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Nanokrystalicke zliatiny

* FMig6.011TMp.giM5.31)NM gy
* FM: feromagneticky kov (Fe, Co, Ni)
* TM: prechodovy kov (Zr, Hf, Nb, Mo,...)
* M: polokov (Si, Al, B,...)
e NM: uslachtily kov (Au, Cu)
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Nanokrystalicke zliatiny

FM [66—91]T|vI [2-8] M [2-31] NM [0-1]

* TM: prechodovy kov (Zr, Hf, Nb, Mo,..
* M: polokov (Si, Al, B,...)
e NM: uslachtily kov (Au, Cu)

{uniform composition) Clustering of Cu

nucleation of a-{Fe Si)

FM: feromagneticky kov (Fe, Co, Ni)
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Konvencné zihanie

* Proces nanokrystalizacie
maximalizacia rychlost nukleacie (NM: Cu, Au,...)
minimalizacia rastu zfn (TM: Zr, Hf, Nb, Mo,...)
formovanie feromagnetickych zfn (T,~T,,)

e Konvencné tepelné spracovanie
Teplota Zihania: T,~T,,
Doba zZihania: t, ~ 0.5 - 1h




Rychle zihanie

FM [66-91]TM [2-8] M [2-31] NM [0-1] — FM [>80] M [<20] ( NM [0-1])
TAL
° ’ v 7 . T. I (nucleation rate), U (growth rate) .
Rychle zihanie <

Rychlost ohrevu: a ~ 10% — 10% K/s
Doba Zihania: t, ~ 101 - 10t s
Teplota zihania: T, > T, (~ T, resp. T,; + 100 degC)

. T, - crystallization temperature
/i T.. - melting temperature
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Rychle zihanie

FM[66-91]TM[2-8]M[2-31]NM[O-l] — FM[>80]M[<20](NM[O-1])

* Rychle zihanie
Rychlost ohrevu: a ~ 10% — 10% K/s
Doba Zihania: t, ~ 101 - 10t s
Teplota zihania: T, > T, (~ T, resp. T,; + 100 degC)

=




Rychle zihanie
FM[66-91]TM[2-8]M[2-31]NM[O-l] — FM[>80]M[<20](NM[O-1])
* Rychle zihanie
Rychlost ohrevu: a ~ 10% — 10% K/s

Doba Zihania: t, ~ 101 - 10t s
Teplota zihania: T, > T, (~ T, resp. T,; + 100 degC)




(FegsC0,1B15)9sCuy

Priprava pasok: melt — spinning
(FU SAV, Bratislava — dr. P. Svec)

Sirka: 1 cm
Priemerna hrubka: ~ 25um

J. Marcin et al. In: IEEE Trans. Magn.,
vol. 46, no. 2 (2010) pp. 416 - 419




Teplotnd zavislost magnetizacie

Vzorka: as-quenched

Interval tepl6t: 30 — 600 degC
Rychlost ohrevu: 10 K/min

Magnetické pole: 0.1 T

T,, (degC) | T,, (degC)
meranie 363 486
Marcin et al. 367 487
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Rychle zihanie

e Teplota zihania: 460 — 530 degC
* Dobazihania: 0.5s

* Rychlost ohrevu: ~10%K/s

* Ar atmosféra




Magnetické parametre rychlozihanych

vzoriek

* Rychle zihanie
0.5s @ 460 — 520 degC
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e Konvencné zihanie
(Marcin et al.)

K"(eA'r;I::’;ta ZFA | LFA | TFA
1h@300 degC | 29 | 2.2 | 21
1h@320 degC | 19 | 4.2 | 17
1h@330 degC | 60 | 29 | 32
1h@350 degC | 134 | 99 | 58




Magnetické parametre rychlozihanych
vzoriek

* Rychle zihanie
0.5s @ 460 — 520 degC
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Teplotna zavislost magnetizacie
tepelne spracovanych vzoriek
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Mikrostruktura - TEM

* Rychle zihanie e Konvencné zihanie
0.5s @ 500 degC (Marcin et al.)

1h@320 degC 1h@350 degC




M (Am?/kg)

Vysokoteplotné merania

hysteréznych sluciek
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M (Am?/kg)

Vysokoteplotné merania

hysteréznych sluciek
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