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Fig. 1. Microstructure of amorphous alloy (a) before and (b) after heat
treatment.
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Fig. 2. Wettability of amorphous alloy ribbon (a, b) and effect of wettability angle by surface modification (c, d, €): (a) roll side (b)surface side (c)

acetone washing, (d) ethanol washing, (e) UV lamp & O, gas.
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Fig. 3. Change of insulation layer thickness as a function of Sol
viscosity.
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Fig. 4. Microstructure of amorphous ribbon insulated by sol-gel
process. (a) 1 cP, (b) 3 P, (c) 5 cP, (d) 10 cP.
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Fig. 5. AFM analysis of amorphous ribbon.
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Fig. 6. AFM analysis of amorphous ribbon with surface insulating layer.

Fig. 7. EDS analysis of amorphous ribbon with surface insulating
layer.
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Fig. 8. Resistivity of amorphous ribbon as a function of viscosity.
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Fig. 9. Permeability and power loss of magnetic core with surface
insulating layer.
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Fig. 10. Insertion loss of inductive coupler using the insulated
magnetic core.
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The Effects of Surface Insulation Layer on the Magnetic Properties
of Nanocrystalline Alloy Ribbons
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High frequency loss property of nanocrystalline amorphous ribbon with a high resistivity insulation layer of TiO, and SiO, was
studied. The insulation layer was fabricated by sol-gel method using dip-coating. The optimum composition ratio of metal alkoxide
and slurry for fabrication of insulation layer was established and insulation layer with high adhesion was coated on the nanocrystalline
amorphous ribbon. Frequency loss of magnetic core material manufactured on nanocrystalline amorphous ribbon with the surface
insulation layer decreased over 40 % compared with that of magnetic core material without surface insulation layer. The insertion loss
of an inductive coupler, which was prepared by using magnetic core material coated insulation layer, decreased due to reduction of
frequency loss for magnetic core material and insertion loss decreased in proportion to frequency.

Keywords : nanocrystalline alloy, sol-gel method, resistivity, power loss, inductive coupler



