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Enhanced magnetic properties of FeCo alloys by engineering crystallinity and composition
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% & Novel soft magnetic materials can be achieved by altering material properties such as morphology, composition,
crystallinity, and grain size of soft magnetic alloys. Especially, magnetic properties (i.e., saturation magnetization,
coarcivity) of soft magnetics are significantly affected by grain boundaries which act as a control of magnetic domain
wall movement. Thus, we herein develop a two-step electroless plating method to control morphology and grain size
of FeCo films for excellent magnetic properties. Accordingly, the chemical composition to control the degree of
polarization of FeCo alloys was altered by electroless deposition parameters; for example, electrolyte concentration and
temperature. The grain size and crystallinity of FeCo alloys was dramatically affected by the reaction temperature
because the grain growth mechanism dominantly occurs at 90 °C where as the neucleation only happens at 50 °C. By
simply controlling the temperature, the micron-sized FeCo grains embedded FeCo film was synthesized where the
large grains allow high magnetization originated from larger magnetic domain with low corecivity and the nano-sized

grains allow excellent soft magnetic properties due to the magnetic correlation length.

A-15 2018EHE St=2HHZSIS

— =

M
X
Qo
>
=
ot
rir
HO
i}

A AsAL, AR ok Tol AREHI dve AF WA 7Vl 1A T3, AEE 2 1 HsE Fske HAE gl
v, a2 3343 d4E AA A2 R e B2 do] dAska, o8 d2 HA U7 B A E +H
9= 5 dlol "k oo wel A BT dS EdHo R WEAAFE W7 H tF #Alol Suista Stk
g 549 waErHE NEE A e BErIwE FASE 7133 S Aeld] HERAE FAE A edre]
FZolth mEtA, B AFoAs A4 wdr|del ArEstE3 s 239 FAVIN 29 AP E Tt o] ¢
T3¢ 55 AFIEFT FA4o dF AFE IPsATh dsta HEr|HS AAEAe AYste WwErd A -OH
718 #A4% T Ayl AYE T3 38d ARE A7, PA-TIO, HHdES st A5 713 Alole Latg
FFE EREAT FAHS =85S Fd PA-TiO, A49F #odl 5% W53 FA3 ¥ cross-hatch test I =T A
2EE st DREL S EASAT LA 55 AF ¥ty AN S Glsk] st €54 AEE WY 3
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