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Amorphous melt-spun Nd,Fe,, ,Co,V,Nb B, (x = 0-3) alloy
ribbons were prepared by the single-roller melt-spinning
method, and the effects of their composition and annealing
condition on their magnetic properties were investigated. The
optimum condition for preparation of Nd,Fe,, Co,V,Nb B,
alloy ribbons and some properties are as follows:
composition, Nd;Fe,,Co,V.Nb B,: wheel velocity, 15 m/s;
annealing condition, 700 C 0 min; magnetic properties,
(BH),,, = 166.4 kJ/m’> (20.9 MGOe). TEM observation
showedthat the average particle sizes of Nd;Fe,,Co,V,Nb B,
and Nd,Fe,,Co,V,Nb,B, ribbons were about 30 nm and 20 nm,
respectively. Fine grains were randomly distributed from
spotty rings of electron diffraction. The value of (BH),,_ for
an isotropic compressed bonded magnet prepared by using
Nd;Fe,,Co,V,Nb, B, alloy ribbons annealedat 700 T X0 min
was 96.7 kJ/m’> (12.1 MGOe), and the density was 6.38

Mg/m®.

Key words: Nd,Fe,, ,Co,V,Nb B, alloy ribbons, magnetic

properties, exchange spring magnet, bonded magnet
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Fig. 1 D.S.C curves for melt-spun Nd;Fe,,Co,V,Nb B, and
Nd,Fe,, Co,V,Nb,B, alloy ribbons.
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Fig. 2 Magnetic properties of melt-spun Nd;Fe,,

.Co,V,Nb_B, alloy ribbons.
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Fig. 3 X-ray diffraction patterns of melt-spun Nd;Fe,,
.Co,V,Nb_ B, alloy ribbons.
Annealing condition: 700 C ¥ 0 min

KT Nd;Fe,,Co,V,Nb,B, #2846 ¥ #712 BV TN IR
EZE 700 C—E & UK Z 0~20 min E 2L I €/
HRETH. ZOME, J1Z0~5min TRELI WL,
FORWERAICHL L. H, H,y30~5 min THEML,
FORITETHEA LU~ (BH),, IBBEBFOENE S
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min N —F RIFaEEE R L.

Figd4 CHEAEB TR S OBEBIREEZH L
Nd,Fe,,Co,V,Nb, B, #lER R M EH D ik (21.5 C) Tk 5
REZHAR 2R, 7R3, BLEEMT 700 T X0 min & L
. M&b, ok oM (BH),,, = 166.4 kI/m*® (20.9
MGOe), J,=1.12T, H,=557.0 kA/m (7.0 kQe), H,=470.5
kA/m (5.9 kOe), H/H_,=34.3 % &lzo7m. RBAMFEMNS

BAEH# A SE Vol 24, No. 4-2, 2000

NI | -El ectronic Library Service



The Magnetics Society of Japan

WRERLIZEZDAT) TNy 7RI 346 &7 5

2. 728, x=0, 2, 3OEEDODAT) )Ny IRITFN

FI134.5 %, 42.2 %, 46.7 % &0, No BEXHIMET 2

ERT VTN DRINKELIRD Z ENHI SN,
Jr=112T

He = 557.0 kA/m (7.0 kQe)
Hes = 470.5 kA/m (5.9 kOe)

{(BH)mex = 166.4 kJ/m3 (20.9 MGOe) dio
HHw X100 =34.3 % ]
Recoil ratio = 34.6 % T -
_ — ,,/ H10
7 /
J-H - s
’ /! Hos
/ ) .
B-H
// o
/ Ho6 %
/o
qo04
/ / =
/ / _—
/ / e
/ T o2
/ A/’
7
1 //I// _ 1 1
600 500 400 300 200 100 0
—H (kA/m)

Fig. 4 Demagnetization curve and recoil loop of melt-spun
Nd,Fe,,Co,V,Nb, B, alloy ribbons.
Annealing condition: 700 C X0 min
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Fig. 5 Temperature dependence of J, and H, in melt-spun
Nd,Fe,,Co,V,Nb, B, alloy ribbons.
Annealing condition: 700 C <0 min
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Fig. 6 TEM photographs of melt-spun Nd,Fe,,Co,V,Nb B,
and N, Fe, Co,V Nb,B, alloy ribbons.
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Fig. 7 Temperature dependence of the irreversible loss for

isotropic compression molding magnets.
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Fig. 8 Temperature dependence of the coercivity in a bonded
magnet prepared by using melt-spun Nd,Fe,;Co,V,Nb,B,
alloy ribbons.
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1)Nd,Fe,, ,Co,V,Nb B, i i35 i ORSAEMEIT N B #
B)N% <3O0 T, (BH),, DERAMEZEZ &5 BIHIRE
NERTLZERMBN. T 6 ORFRIZ DSC DRIE#E
F 5 Nb BN & 12 Nd,Fe,, B type DS LIRED
BEH2EMSBEATES. INSHERTHREDHRER
PR LTV BT NdFe,,Co,V,Nb,B, T, O— )L EHEE
% 15.0m/s, BLIESEMEZE 700 CTX0min &L/ &EETH
N, WEREMIIBH),, =166.4k]/m’, (20.9 MGOe) , J, =
1.12 T, H,=557.0kA/m (7.0 kOe) , H,=470.5 kA/m (5.9
kOe) , H/H,=34.3 %, a(J)= —0.058 %/C, a(H) =
-0.33 %/C, T,=424 CTHo/x.

2)Nd,Fe,, .Co,V,Nb B, Ml D X BEHF#E RN S, x=0D
MEX T3 @ -Fe type & Nd,Fe,,Btype O ZHEAETH 5%, x
= 1~3 DO#LL TIE a-Fe type & N4, Fe B type IZ Fe,B type
Ninh b =Ml TH S ZEnHm e k.

3)N4,Fe,, ,Co,V,Nb, B, #lpRa A DWW THAME N I 2
SHREPRLIZEEDAT ) TNy ZRIZDWTIE L
HRICPNTx=0~3 &I EEE, 345~467 % &
750, Nb BT 2 EAT ) TNy ZBINKELSD
ZENHme N, TRSITTEMBZEROMRE, x=3 Tldx =
1 ObDLD, FHRBINI KR TNBIIET, T
HENWRS D ZENS BHNTES.
4)Nd,Fe,,Co,V,Nb,B, #lk O R > R A D REHRER,
(BH),,, =96.7 kJ/m®> (12.1 MGOe) , J,=0.84 T, H,=525.5
kA/m (6.6 kOe), H,, =398.1 kA/m(5.0 kOe) ,H/H,=30.3 %
Ehote. i, BEIZ638Mg/m’ TH-=. ZhoR>
REGHE ORAERE R Z 25~125 TETHELEEZ 3,
MQP-D /R REEA LD /NS <25 T EAH S Nz,
5)Nd,Fe,, ,Co,V,Nb B, M HEH A B2 AW TIERIL 72
R REEDKEREE T x =1.0,x=3.0nwFhH—130 T
METAE AN Ty F—a »AEE, mfkes bl
IR THRE N2 T B EmA S .
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