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g Nd-Fe-BAlo Coot Alg H7& ANFFS AFTHE=EA 2N Axd olE Fa5&
@& o2 melt-spunAlA FUEEIEE AU ARE FEAE] PAEEd ME A7 FH HAH ¥
38 ZAslE T, HHo FIPEEAA AFE 2lES FH 5o resin bond AN & MEIPF oM, o
& F9¥el® 2 bond AN A7AH AE, oAd7R, dY TR @& AF, 2AFRAG. o8 Y
2B A7Y HALe gY¥sgsd uwel A AEdon 20m/secHFAA HHo Ar]H HHAS B
At olmel FWalEe v AZ3& Nd-riche] JAAo] mAld NdFe . BAAHE 8 celld 9
FTrYgoen, B3] Alo]l 2lat% HI7E YEARAAME iHe=15.5K0e, Br=7.8KG,(BH)max=38.
5MGOe2] #2713 A AL et HAo FUKolr A2E #1#S polyamide resind} 2.5wt%
o] g2 &3tstd FeoM A4, AFAIA AE bondzpA o] 2714 AL iHe=10.2K0e, Br=
4.4KG, (BH)max=3.3MGOeo| %l t}. =3 hot-press#}2] & overquenched ribbon& H7t¢tEsle A
sgHon ool 7Y 4AL bond AAeA BT HAZ FYHAow FAATe] 8EA H$
iHec=10.8K0¢, Br=7.3KG, (BH)max=8.0MGOe¢ < 7}#Ht}. 38, A7+ %X maze paiterno) 3
2 #aslo] #3tgo)Egl CHo] s Ao bondzA o] A Bt} hot-press R4l A 7o) W}
ESpig=

Abstract Co-and/or Al-added Nd-Fe-B-based magnetic alloys were fabricated by using vacuum in-
duction melting frunace, and melt-spun ribbons were made of the magnetic alloys with single roll rapid
quenching method. The variation of magnetic properties of the melt-spun ribbons as a function of Cu~
wheel velocity (Vs) were investigated. Bonded magnets were made of the optimally quenched ribbon
fragments, and the magnetic properties of the melt-spun ribbons and the bonded magnets were studied,
relating to the microstructure and crystalline structure. Cu-wheel surface velocity had a strong effect on
the magnetic properties of the melt-spun ribbons, and the maximum properties were obtained around Vs
=20m/sec. The optimally quenched ribbon had a cellura-type microstructure, in which fine Nd.Fe, B
grains were surrounded by thin Nd-rich phase. In case of a 2.1at% Al-added melt-spun ribbon, the mag-
netic properties were as follows : iHe, Br, and (BH)max were 15.5KQ0e, 7.8KG and 8.5MGOe
respectively. And resin bonded magnets were fabricated by mixing optimally quenched ribbon fragments
with 2.5wt% polyamide resin, compacting and binding at room temperature. The iHe, Br and (BH)max
of bonded magnet were 10.2KQe, 4.4KG and 3.3MGOe respectively. And hot-pressed magnets were
made by pressing the overquenched ribbons at high temperature. The magnetic properties of hot-pressed
magnets were better than those of bonded magnets, and when the holding time was 8 minutes, the tHc,
Br, and (BH)max of the hot-pressed magnet were 10.8KQ0e, 7.3KG and 8.0MGOe respectively. Domain
structure was mainly maze pattern, which means that the easy magnetization axis could be aligned, and

the domain width of the hot-pressed magnets was smaller than that of bonded magnets.
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Table. 1. Chemical composition of various master
alloys. (at%)

Nd | Fe | B | Co | Al
SAMPLE 1] 15.1 | 63.3 | 57 | 159 | -
SAMPLE II| 151 | 623 | 67 | 159 | —
SAMPLE m| 15.1 | 61.1 | 58 | 159 | 2.04

SAMPLE V| 15.1 | 60.1 m 15.9 | 2.10
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Fig. 1. Magnetic properties of melt-spun ribbons
as a function of wheel velocity.
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Fig. 3. XRD patterns of Nd15 1F960 1Bﬁ,BCO|5 9A12 1
melt-spun ribbons quenched at Vs=20.7m/sec, 24.
5m/sec and 32.7m/sec.
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Fig. 4. SEM micrographs of (a) Nds 1F663 3B5 7C015 95 (b) Ndxs lFeaz 3Bb 7C015 9 (C) Nd15 1F851 zBs 3C015,9A12 045
(d) Nds5 ,Few 1B sCois sAl 1 melt-spun ribbons quenched at optimum wheel velocity.

Ndis. 1Fesz. 3Bs. 7C015. 9 Ndis. 1Fesi 2Bs sCois. 9Alz 04

Fig. 5. TEM micrographs of various melt-spun ribbons. ( X 100,000)
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Fig. 6. TEM micrographs of Nd-Fe-B-Co-Al melt-spun ribbons and electron diffraction spot.
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Table. 2. Magnetic properties of the Bonded

Magnets.
COMPOSITION Br | iHe | (BH)max
(kG) | (kOe) | (MGOe)
Ndis \Fess 3Bs :Cois g 4.3 7.0 2.5
Nd;s 1F662 3Bs.7C015 9 4.2 9.8 2.7
Ndls |Fet,-1 zBs 8C015 9A12 04 4.1 6.3 2.3
Ndis \Few 1Bs sCoissAl; 1| 4.4 102 | 3.3

T N s Fee gL aBs slagy g 4TI, B(KG)
e Ndys.Fep2, 386,000 5.9

""" Nd 5. 1Feel. 285 80015, 9A12 04
T Ndys  Feen. 1Be, 8lors, 98l )
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Fig. 7. Demagnetization curves of various Bonded
Magnets after magnetized in the pulsed field of
60K Oe.
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Fig. 8. Schematic representation of experimental
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Fig. 9. Magnetic properties of hot-pressed magnets

as a function of holding time.
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e Fig. 11. Optical micrographs of ribbon shape in the
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Fig. 10. Demagnetization curves of Ndis Feg 1Bss
Cois.9Alz 1 Hot-pressed Magnets after magnetized
in the pulsed field of 60KQe.
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