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Magnetic Properties of High Coercivity Melt-Spun
Didymium-Fe-Co-Nb-Y-B System Ribbons and Their Bonded Magnets

H. Yamamoto, K. Furusawa, and N. Miyashita
School of Science and Technology, Meiji Univ., 1-1-1, Higashimita, Tama-ku, Kawasaki 214-8571, Japan

Melt-spun ribbons of Didymium-Fe-Co-Nb-Y-B system alloys were prepared by the single-roller liquid
rapid-quenching method. The effects of Y addition, wheel velocity, and heat treatment on the magnetic properties
were investigated. The optimum preparation conditions of the compounds were as follows: composition
Didymium2.5Fes9.8Co10Nb1Yo.7Bs; wheel velocity 20.0 m/s; heat treatment 650°C for 10 min. Magnetic properties of
this ribbon were (BH)max = 126.4 kJ/m3 and Hes = 1409.0 kA/m. The value of (BH)max for the isotropic compression
molding Didymiumiz 5Fe¢s.8Co10Nb1Yo.7B6 bonded magnet prepared by using the ribbons annealed at 650°C for 10 min
was 66.3 kJ/m3 and the density was 6.1 Mg/m3. The irreversible loss of this bonded magnet was ~3.58 % (at 150°C).
It was found that the irreversible loss was improved by Y addition.
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Fig. 1 DSC curve for melt-spun DiizsFes8Coi Nb1Y07Bs alloy
powders.
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Fig. 2 Magnetic properties of melt-spun DiizsFer05xCoi10Nb1
YxBe alloy ribbons.
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Fig. 3 Effect of the wheel velocity on the magnetic
properties of meltspun Di2sFegsCoioNb1YosBs alloy
ribbons.
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Fig. 4 Effect of the annealing temperature on the magnetic
properties of meltspun DisFessCowoNbiYo7Bs alloy
ribbons.
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Fig. 5 Effect of the annealing time on the magnetic
properties of melt-spun DizsFessCowNbiYorBs alloy
ribbons.
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Fig. 6 Demagnetization curves of melt-spun DiosFeeos
Co10Nb1Yo7Bs alloy ribbons annealed at 650°C for 10 min.
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Fig. 7 X-ray diffraction patterns of melt-spun DizsFess
Co10Nb1Yo7Bs alloy ribbons as a function of the annealing
temperature.
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Fig. 8 Temperature dependence of the magnetization of
melt-spun DirsFegos CooNb1Yo7Bs alloy ribbons annealed at
650°C for 10 min.
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Fig. 9 Temperature dependence of ¢ and Hu of melt-spun
DirsFess CooNb1Yo7Bs alloy ribbons annealed at 650°C for

10 min.
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Fig. 10 TEM photograph and electron diffraction
patterns of meltspun DiwsFessCo10Nb1Yo:Bs alloy
ribbons annealed at 650°C for 10 min.

Fig.913Di125Fes0sCo10Nb1 Yo :BeHALBMTER OBIR @ L {585
Hy? 25~125°CE TOREFAEZ R LTS, Bbibns L
NI, O, HotHBED LR L L LI+ 5EmERL, OOF]
WREIROTENT a(Phve = —0.03 % CThot. EELD
#HE CTdh 5DirzsFernsCoNbiBe il fi B H#7D, RO
Di125Fes9.5C010Nb1V1Be#H AL 245 T H T 0 SO RNEIEER
BOERIENTN, a(Phve = —0.03%°C, a(Phve = —
004 % CTHDHDT, b & B UAKREGERS TCIIRIEL
L EBERERE TS, I HaDR R BRI HE TR
3¢ a(fH) = —046 % CTh-oT-. 728, HalIBRET YL
Rk, WRedRARIE LI E X 0 B U

Jr=0.62 (M)
Hes = 1384.9 (kA/m), 17.40 (kOe)

Hce = 429.2 (kA/m), 5.39 (kOe) —0.8
(BH)max = 66.3 (kJ/m°), 8.33 (MGCQe)

(HHcd) X 100 = 25.4 (%) —o.7

Density = 6.1 (Mg/m?)

4,B(T)

| l | | | |
-1600 -1400 -1200 -1000 -BOO —600 -400 -200 0
H(kA/m)
Fig. 11 Demagnetization curves for the isotropic
compression molding Di2sFeessCoiNbiYo7Bs bonded
maghnet.
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Table 1 Magnetic properties of the isotropic compression molding Diiz2sFesasCo10Nb: Yo.7Bs, MQP-O, and

DiizsFer05Co10NbiBs bonded magnets.
N J‘ H : H 5 (BH) nax Irreversible Irreversij)le
Cor tio T c ¢ loss(125°C) | loss(150°C)
e (1] | [kA/m) | [ka/m] | [k3/0'] | g %]

Diiz25Fes9.8Co10 _ a
Nb,Yo1Bs 0.62 1384.9 429.2 66.3 1.38 3.58
MQP-0 069 | 10492 | 4646 79.1 —153 —4.50
DiizsFer0.5Co10 _
Nb;Bs 0.72 956.1 495.1 91.0 2.34
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Fig. 12 Temperature dependence of the irreversible
loss for the isotropic compression molding DisFesssCow
Nb1Y0.7Bs and MQP-O bonded magnets.
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