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Effect of high static magnetic field on microstructure of
electrodeposited NiFe film
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Abstract: NiFe alloy films were electrodeposited in the high static magnetic fields with magnetic flux perpendicular
to the electric current, and the effects of the magnetic flux density (MFD) on the micromorphology, preferential ori-
entation, composition and saturation magnetization of the samples were studied. The results show that, with the in-
crease of MFD, the crystal grains on the surface of the samples are coarsened firstly, then refined, and finally
formed spherical crystal grains with several hundreds of nanometers in size, distributing uniformly. At the same
time, the microstructure of across-section experiences a series of changes from lamellar crystal to firtree crystal to
carinate crystal and finally to strip structure, and when MFD reaches 12 T, the strip crystals are broken along the
magnetic field direction and form spherical microcrystallites. With increase of MFD, the crystal plane(111) is orien-
ted distinctly, and Fe* ion is preferential deposited with the increasing static magnetic field, which results in the in-

creases of iron concentration and saturation magnetization of the samples.
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Fig.2 SEM images of surface of NiFe films electrodeposited

in various magnetic fields
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Fig.3 SEM images of across-section of NiFe films electrodeposited in various magnetic fields
(a) —0T; (b) —4T; (¢) —6T; (d) —8T; (e) —10T; (f) —127T
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Fig. 4 XRD patterns of samples electrodeposited

in various magnetic fields
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and external magnetic flux density
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Fig. 6 EDS analysis of samples electrodeposited
in different magnetic fields
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