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Characteristics of Fe-6.5wt%Si Core Material by Chemical Vapor Deposition Method
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Abstract 1t has been well known that 6.5wt% Si steel sheets have excellent magnetic properties such as low core loss,
high maximum permeability and low magnetostriction. In this work, we studied a method for producing 6.5wt% Si
steel sheets using a chemical vapor deposition (CVD) method. The following is the procedure adopted in this work to
produce 6.5wt% Si steel sheets; SiCl, gas is applied onto a low content-Si steel sheet placed in a tube furnace. Silicon
atoms resulted from the decomposition of SiCl, are permeated through the surface of the steel sheet. Finally, by the
diffusion process maintaining it under a high temperature the silicon atoms diffuse uniformly into the sheet. Through
this process, 6.5wt% Si steel sheets can be obtained. The manufactured Fe-6.5wt% Si steel sheet with a thickness of
0.5mm exhibited a high frequency core loss (W) of 8.92 W/kg. Its permeability increased from 37,100 to 53,300 at 1
tesular(T). The mechanical properties of the manufactured steel sheets were also estimated and the result showed
that the workability was significantly improved by annealing in vacuum at 773K. Increased plastic deformation was
also observed prior to fracture and the amount of grain boundary rupture was reduced.
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Fig. 1. Principle of siliconizing for manufacturing 6.5wt%Si steel sheet.
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Fig. 2. Schematic diagram of chemical vapor deposition equipment for siliconizing
1. N: gas 2. Reservoir of SiCl 3. Vacuum pump 4. Flow meter 5. Vaporizer
6. Hot water 7. Tube furnace 8. Scrubber 9. Exhaust gas
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Fig. 3. Flow chart of pre-treatment on specimens before CVD
process.
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Table 1. Magnetic properties of 6.5%Si steel sheet.

Material Thickness Flux Density Permeability Iron Loss
{mm) (T) {2m) Wioso Wioran Wk Wionk
. 1.0
2.91%Si 0.2 37,100 2514 72.2 32.83 310.2
0.5 -
. 1.
6.5%Si 0 2 53,300 1.69 35.6 8.92 118.1
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Fig. 6. Control of deposition uniformity.
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g 7HA7] ARA A

AR

A A
—

e AolAn wekd Bed



SAA - AP - E el - olabe D Hu | E el oy} Fe-65wiXSidAME S R} 517

a) | 6u tb) B ' Em

(©) | S ()

(a) Tm by o

Fig. 10. Fractural surface of 6.5wt%Si(a) and annealed 6.5wt%Si(b) steel sheet.
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