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Hot-Pressed and Die-Upset Mischmetal-Ferroboron
Permanent Magnets

K. Y. Ko, H. J. Al-Kanani, S. K. Cho, W. J. Choi and S. K. Kim

Abstract

The magnetic and metallurgical characteristics of Mischmetal(MM)-Ferroboron(FeB) permanent magnets
have been investigated by X-ray diffractometer, scanning and transmission electron microscope and
vibrating sample magnetometer under hot-pressing and die-upsetting process. The best magnetic properties
obtained in these studies were He=5.8 kOe, B:=5.0 kG with (BH)max=7.6 MGQe for melt-spun ribbons, He=3.0
kOe, Bi=46 kG with (BH)mx=29 MGOe for hot—pressed magnets and He=1.8 kOe, B:=b5 kG with
BH)max=4.1 MGQOe for die-upset magnets. The higher magnetic properties in die-upset magnets were
resulted from alignment of the c-axis along the die-upsetting direction.
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Table 1 Chemical analyses of mischmetal and
ferroboron

Ferroboron(FeB)
Elements Fe B C Si Al
Weight % | 855 | 9.0 | 1.0 | 4.0 0.5
Mischmetal(MM)
Elements Ce| La| Nd| Pr| Fe| Ba
Weight % [51.90126.09| 14.25{ 533 | 1.4310.12
* Others:0.88

Table 2 Chemical analyses of alloys fabricated

Specimens MM Fe B

MM_Fep | 125 78.9 86
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Fig. 1 X-ray diffraction patterns of melt-spun ribbon
with wheel velocity
(a) 10m/sec, (b) 20m/sec, (¢) 25m/sec, (d) 40m/sec.
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Fig. 2 (a) Transmission electron microscopy an
microanalyses at triple junction of melt-
ribbon with wheel velocity of about 25m/sec
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Fig. 3 X-ray diffraction patterns of hot- presse
die- upset magnets
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Fig. 4 Hysteresis loops of melt-spun MMi2sFe

ribbon with surface velocity of about 25m/s
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Fig. 5 Optical and STEM micrographs of (a) hot-pressed

and (b) die-upset magnets
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Table 3 Magnetic parameters determined for specimens
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arameters | B, | H, | oHe | (BFDm
Specimer (KG) | kOe) | (kOe) |(MGOe)
Hot-pressed |46~50]30~37|21~25|29~31
Die~upset 55~59|18~26{18~20|34~41

AFAA ) B AT

() 4x1{B(G)
Br = 4.641E+03 Gauss
iHc = 3.036E+03 Qe 10K
bHe = 2.054E+03 Ce
BHmax = 2.890E+00 MGOe
ggr
I
max _J___gﬁ?_a_____
P = 08 | |
| Bd
o e N = —
i i
/ HCE ! t
+ At
5K Heff(0e) 2.5K/ B Ha 0 BHmalx
() 471{B(G)
Br = 5.450E+03 Gauss 10K
iHe = 1753E+03 Qe
bHe = 1.752E+03 Qe
BHmex = 4.123E+00 MGOe
5
|
|
BHmax __}. _____ Ba__
P = N
~ ! Bd
_FA‘J“_ -
(I
| Mg
| bHg Mk
5K  Heff(0e) 25K |H He 0 BHmax

Fig. 6 Demagnetization curves of (a) hot-pressed and (b)
die-upset magnets

4. 2 B

sy~ MM-FeB A& H=30 kOe, B~=46 kG,
(BH)mx=2.9 MGOe ©I13L, o] tholgAld Ao 7
ol He=1.8 kOe, B=55 kG, BHmx=4.1 MGOe °]%i
o} tholdAl AL oAl HAFO - AARA}Y
ool & FUME RAFITh TR 2= A2
He=35 kQe, B=40 kG, BH)mx=24 MGOeE YERS
. MM FeB 724 Mzl thelgdal A&
Azt EA d7AT AAE F dE ol MM-FeB
BEAA Az {83 =724 AHEE 5 Qv

SR AMyEsHE X|/A 1078 A13, 20014/33

T



289 - H. J. Al-Kanani -

7|

o

Faeted 588 74 9= Sheffield 3}
B H W. Davies ¢ UMISTS H Y. Lee =AM
PAFE =gk ®3 o] A= EPSRC % KOSEFA
che] x

1ol st} = Zor ofo HA=HYT

o

o g9

(1) K. H. J. Buschow, 1991, Rep. Prog. Phys., Vol. &4,
p. 1123.

(2) S. Sinnema, R. J. Radwauski, J. J. M. France, D.B.
Mooji and K. H. ]J. Buschow, 1984, J. Magn. Magn.
Mater., Vol. 44, p. 333.

(3) J. Yamasaki, H. Soeda, M. Yanagida and K. Mohri,
1985, Japan IEEE meeting on Magn., Sendai, vol. 101,
p. 11.

(4) ]. Yamasaki, H. Soeda, M. Yanagida, K. Mohri, N.
Teshima, O. Kohmoto, T. Yoneyama and N.
Yamaguchi, 1986, IEEE Trans. Magn., Vol. 22, p.
763.

H/=E 2 MIIS SR /A 104 AlLE, 20014

4% A9 - 4

(5) KY. Ko and J. G. Booth, 199, Proc. on 3rd
international symposium on phys. of Magn. Mater.,
Vol. 2, p. 771

6) 44, 199, JEF 74 Aaek 1 &4 &
EH;—‘T’— EH% p. 453

(7 A& 1990, 72359 M &87]%,
A, A 7S B AE,

(8) R. K. Mishra, 1987, J. Appl. Phys., Vol. 62, pp. 967.

(9 R. K. Mishra, 1986, ]J. Magn. Magn. Mater., Vol.
54-57, p. 450.

10) J. J. Croat, J. F. Herbst, R. W. Lee and F. E.
Pinkerton, 1984, J. Appl. Phys., Vol. 55, pp. 2078,
(11) W. Gong and G. C. Hadjipanayis, 1988, J. Appl.

Phys., Vol. 53, pp. 3513.

(12) G. B. Clements, J. E. Keem and ]. P. Bradley,
1988, J. Appl. Phys., Vol. 64, pp. 5299.

(13) &7, 1996, HetolE % Nd-Fe-B A i‘:x}“ 9]
olubA sl A Bkl et A, sFapshAg
66~91.

(14) C. D. Fuerst and E. G. Brewer, 1991, J. Appl
Phys., Vol. 70, p. 6444.

2

2



