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Effects of Thermal Treatments on Microstructural Features and
Magnetic Properties of Rapidly Quenched Fe-6.5%Si Strip

Jin-Kyung Sung and Mun-Chul Kim

Abstract

The objectives of this study are first, to expand our understanding of relationship between magnetic
properties and microstructural features such as grain size and texture, and second to reduce core loss
of Fe-6.5%Si strip through optimizing heat treatment conditions. A rapid solidification technique, pla-
nar flow casting(PFC), was adopted to produce Fe-6.5%Si strips. The strips were heat treated under
various conditions. The results show that heat treatment conditions can change not only grain size but
also (200) texture formation on the strip surface. Variation in magnetic properties of Fe-6.5%S31 strip
1s analyzed in terms of the change in grain size as well as {200) texture on the strip surface. The heat

treatment conditions of 1100°C over 2 hr or 1150°C 1~2hr in N,+5%H, appear to minimize core loss
of Fe-6.5%SI strips.
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Fig. 1. Magnetic properties of Fe-Si crystalline
alloys
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2.1 Planar Flow Casting(PFC)
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Fig. 2. Schematic diagram of PFC system
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Fig. 3. Optical micrographs of Fe-6.5%Si heat treated at N,+5%H,, (a) as-quenched,
(b) 1050 4hr, (c¢) 1100 4hr, and (d) 1150 4hr
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(a) Bright field image

(b) [110] zone axis patterns

Fig. 4. TEM micrographs of Fe-6.5%Si heat treat-
ed at 1100 for lhr
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Fig. 5. Effect of heat treatment on grain growth be-
havior of Fe-6.5%S1
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treated Fe-6.5% S strip
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