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Abstract TE137875

This rescarch studicd the cffect of boron and the addition of phosphorus on the structurcs and
propertics of Fe-Si alloys rapid solidificd by uscd meclt spinning process. The work aim is to

improve magnetic propertics duc to decreascs hysteresis loss and cocrcivity and improve the casc of

production of amorphous ribbon.

The rescarch started with ingot melting of Fe-Si, Fe-Si-B and Fe-Si-B-P alloys. The ingots were
then remelted and rapid solidificd via melt spinning process. Microstructurcs were investigated

using optical and scanning clectron microscopes (SEM). Crystal structurcs were examined using X-

Ray Diffraction tcchnique (XRD). Magnctic propertics were mcasured using vibrating sample
magnctometer (VSM). Proccss paramcters of this cxperiment were the velocity of copper wheel

(spinning wheel), hence solidification ratc and chemical compositions.

The results showed that the microstructurc of rapid solidification Fe-Si alloys consistcd of mainly
columnar grains. X-Ray Diffraction pattcrn revealed that the crystal were ferrite [0-Fe(Si)] solid
solution. When about 16 at.% of boron was added, the structure become amorphous. At about 10
at.% boron, some ferrite crystals [0t-Fe(Si)] were obscrved. The crystal size was about 0.35-3 pm.
The addition of phosphorus about 2 at.% on Fe-Si-B at 10 at.% boron resulted in amorphous
structurc at the speed of 3500 rpm. At the rotating wheel speed of 2500 rpm some crystal were
observed. When the crystalline irrespective of the wheel speed.

Magnetic propertics of amorphous Fe,,Si,,B,, alloy were then measured along the longitudinal
dircction. The cocrcivity was found to be about 3.023 A/m and incrcased when crystals were
present. The Fe,Si,,B,, alloy, spun at the rotating speed of crystal in the structure, showed high
cocrcivity about 1270.972 A/m (about 15.971 Oc), and that of Fc,,Si,,B,P, alloy spun at rotating
wheel speed of 3500 rpm showed about 23.378 A/m. The saturation specific magnctic moment ()
mcasured in the longitudinal dircction of amorphous Fc,,Si,,B,, spun at rotating wheel speed of
3500 rpm was found to be 150.05 cmu/g. Those for Fe, Si;,B,, (at 2500 rpm) and Fe,,Si,,B,P, alloy
(at 3500 rpm) were 246.77 cmu/g and 164.914 cmu/g, respectively. The magnetic property in
transverse dircction showed cocrcivity was different but the saturation specific magnctic moment

was the same.

In conclusion, the addition of boron and phosphorus to Fc-Si alloys cnhancc the formation of
structure. Phosphorus can be used to replace some of boron in order to producc amorphous
structurc. Magnctic propertics of Fe-Si, Fe-Si-B and Fe-Si-B-P alloys very greatly, depending upon

compositions, solidification rate and structurcs.





