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Effect of quenching rate and crystallization behavior on the magnetic
properties of annealed Nd-Fe-B ribbons
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Abstract The effect of quenching speed of melt-spinning on intrinsic coercivity GH.) of annealed ribbons and
the crystallization behavior from amorphous Nd.zFernssBss alloy have been studied. We have found that the
intrinsic coecivity for annealed melt-spun ribbon is reduced with increasing of quenching rate. a-Fe and Fe;B
were formed as intermediate phases prior to the formation of Nd:Fe,B phase during crystallization. The FesB is
disappeared with crystallization of Nd,Fe,,B phase. But the 0-Fe phase is retained in fully crystallized ribbor by
annealing. The intrinsic coercivity loss of annealed ribbon with increasing of quenching speed is believed to be
due to existence of soft magnetic phase a-Fe in annealed ribbons.
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Fig. 1. Differential thermal analysis for as quenched
NdyrFemeBss ribbons (a) Vs=22m/s (b) Vs=30m/s
(c) Vs=40 m/s.
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Fig. 2. Dependence of intrinsic coercivity GH.) on an-
nealing temperature for annealed Nd,;7:Fess6Bsso rib-
bons.



Melt-spun Nd-Fe-B 21¥9] 7|3 B4 vlale F45-5a4e 9 A3 A5 9% 657

ﬁ.

Intensity (Arbitrary unit)

20 25 30 35 40 45 50 55 60
X-ray diffraction angle (28)

Fig. 3. X-ray diffraction patterns of the crystallized
(T =600°C and t =30 minutes) Nd;,»FeseBss ribbons
at (a) Vs=22m/s, (b) Vs=30m/s (c) Vs=40 m/s.
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Fig. 4. TEM micrographs and selected area diffraction
pattern of annealed Nd;qzFeznseBeso ribbons (a) as melt
spun (b) at 450°C for 30 min (c) at 510°C for 30 min
(d) at 560°C for 30 min (e) at 625°C for 30 min.
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Fig. 5. TMA scans of the over quenched NdiuzFexsBsso

ribbon fabricated at the wheel surface velocity of 40
m/s.
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