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Electrodeposition and magnetic property of rare earth magnetic
function alloy film
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(Shenzhen Key Laboratory of Special Functional Materials, School of Science, Shenzhen University,
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Abstract: The rare earth-iron series of Sm-Co alloy film on Si substrate were electrodeposited in urea- NaBr-KBr-formamide
solution. The results that obtained by XRD, SEM, EDS and XPS and magnetic measurement show that the silver gray
alloy film belongs to SmCos hexagonal crystal. The film is dense, homogeneity and smooth. The magnetic properties for
Sm-Co alloy film was studied, such as the saturation magnetization, coercive force and (BH)p.x. A polyvinyl alcohol film
is deposited on the Sm-Co film for protection of oxidation.
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Fig.1 Influence of current density on content of rare earth

alloy settled layer
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Fig.2 Influence of molar ratio of n(CoCl,):n(SmCl;) on

content of rare earth alloy settled layer
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Table 1 Influence of time of electrodeposition on content and form of rare earth alloy settled layer

Current density/  Electrodeposition Ratio of

Mass fraction of

_ . Surf: hol
(kA'm?) time/ks n(SmCly):n(CoCly) SmCo/% Hrtace motploiogy
3 0.6 1:5 77.37 Gray, porous, granulation
3 1.0 1:5 81.78 Gray, porous, granulation
3 1.5 1:5 89.20 Light gray, relative smooth, relative dense
3 1.8 1:5 94.56 Light gray, relative smooth, relative dense
3 2.0 15 89.67 Light gray, relative smooth, relative dense
3 2.5 15 85.36 Light gray, relative smooth, relative dense
3 3.0 1:5 88.67 Light gray, relative smooth, relative dense
3 3.6 1:5 85.13 Gray, porous, granulation
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Table 2 Influence of pH on content and form of rare earth

alloy settled layer

M
Curr.ent Electrodepo- ? 5 Surface
density/ sition time/ks pH  fraction of morpholo
(kA'm?) SmCo/% O PHOOBY
Light gray,
3 1.8 1 89.46 relative
smooth,
relative dense
Light gray,
3 1.8 2 94.56 smooth,
dense
Light gray,
3 1.8 3 90.86 smooth,
dense
Light gray,
3 1.8 4 87.23 smooth,
dense
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Fig.3 X-ray energy spectrum
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Table 3 X-ray energy spectrum analysis data

Element wi% x/%
C 0.241£0.01 1.25£0.01
(0] 5.201+0.01 20.05£0.01
Co 62.601+0.01 65.5810.01
Sm 31.96 13.12
Total 100.00

M 3 [%EE T LLEF], Co A1 Sm ¥ EE IR LEZ)h
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SmCos /N7 iR 45 R4
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Fig.4 SEM image settled layer with current density of 3
kA/m’
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Fig.5 SEM image of alloy settled layer with current density
of 1 kA/m’
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Fig.6 XRD pattern of alloy settled layer
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Fig.8 Hysteresis loop of Sm-Co alloy settled layer
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Fig.7 XPS diagrams of alloy settled
layer after Ar ion sputtering: (a) Whole
spectrum; (b) XPS diagram of La in 3d
field; (c¢) XPS diagram of Co in 2p field
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