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Abstract The microstructures, temperature stability and magnetic properties of melt-spun (Nd - Dy)-(Fe - Co - Al
-B ribbons with the addition of Sn and Mo were studied. The addition of Sn and Mo greatly increased the Curie tem-
perature of {Nd - Dy)-(Fe - Co - Al)-B ribbon and improved magnetic properties, especially the coercivity over 1KQe.
It was considered that disturbed grain boundary, a kind of defects of the grain boundary region, could be observed
along the grain boundaries by HREM(high resolution electron microscopy) which seemed to be responsible for the
marked improvement of coercivity. Also, the additive element of Sn and Mo decreased the irreversible loss to 3% and 6
%, respectively and improved the temperature stability of the ribbons. It seemed that the additions of Sn and Mo were
resulted in higher coercivity. A linear relationship was found between HRT(heat resistance temperature) of (Nd - Dy)-

(Fe - Co - Al - M)-B ribbons and irreversible loss.
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Table 1. Chemical composition of base alloys
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Fig. 1. X-ray diffraction patterns of ribbons before heat treat-
ment (a) (NdDy)(FeCoAl)B (b) Sn addition (c) Mo addition
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Fig. 2. X-ray diffraction patterns of ribbons after heat treat-
ment (750C, 10min) (a) (NdDy)(FeCoADB (b) Sn addition (c)
Mo addition
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Fig. 3. DSC curves for (a) (NdDy)}FeCoADB (b) Sn addition ()
Mo addition, showing curie temperature and crystallization
temperature
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Fig. 4. Demagnetization curves of ribbon samples (a) (NdDy)
(FeCoAlB (b) Sn addition (¢} Mo addition
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Fig. 5. Magnetic properties of rapidly quenched ribbons at 21m/
sec wheel velocity
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Fig. 6. SEM micrographs of (a) (NdDy)(FeCoAlB
addition {c) Mo addition
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Fig. 7. TEM micrographs showing microstructure of (a) (NdDy)(FeCoADB (b) Sn addition {c) Mo addition
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Fig. 8. TEM micrograph of (Nd,Dy)-rich phase at {Nd,Dy)-(Fe,
Co,Al)-B ribbon
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Fig. 9. Energy dispersive X-ray spectra at grain boundary of
(Nd,Dy)-(Fe,Co, Al)-B ribbon
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Fig. 10. Energy dispersive X-ray spectra in grain of (Nd,Dy)-
(Fe,Co,Al)-B ribbon
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Fig. 11. Energy dispersive X-ray spectra at grain boundary of
Mo added ribbon
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Fig. 12. Energy dispersive X-ray spectra in grain of Mo added
ribbon
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Fig. 14. Irreversible loss behavior of rapidly quenched ribbons
after exposure to elevated temperature at Pc=d/t=3.5 (a)
(NdDy)(FeCoADB (b) Sn addition (¢) Mo addition
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