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Effect of Si Addition on Microstructure and Magnetic Properties
of Permalloy Fabricated by Melt Drag Casting

K.M.Lim, J.S.Kang, C.G.Park, J. Namkung and M.C.Kim
Abstract

Permalloys were successfully fabricated by melt drag casting in the present study, and their microstructure and
consequent magnetic properties have been investigated as a function of Si content. In order to understand the relationship
between magnetic properties and Si content, microstructure and texture were observed and phase analysis were
performed by TEM. The effective permeability went through a maximum value at 2% Si and then decreased with
increasing Si content. Increasing Si content enlarged grain size, which resulted in improvement of permeability. However,
over-added Si caused the formation of Ni;Fe order phase so that 5% Si added permalioys had the smallest permeability.
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Fig. 3 Optical microstructure of permalloys after
ann -ealing at 1100°C; (a) 1% Si, (b) 2% Si
and (b) 5% Si
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Fig. 4 Oxide inclusions of permalloys after
annealihg at 1100°C; ; (a) 1% Si, (b) 2% Si
and (b) 5% Si
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Fig. 5 TEM micrographs showing the microstruc-
ture of permalloys depending on Si contents;
(a) 1%Si, (b) 2% Si, and (¢) 5% Si
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Fig. 6 Optical microstructure of 2%Si permalloys
after annealing at (a) 1000°C and (b)
1200°C
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Fig. 7 TEM micrographs showing the microstruc-

ture of 2% Si added permalloy, which were
anneal-ed at 1200°C for 3hours
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