L34 e=> Journd of the Korean Magnetics Society, Volume 22, Number 5, October 2012

S|ERF CHA| S7AMMel A7t

http://dx.doi.org/10.4283/IKMS.2012.22.5.188

gk I3 AZRIXA

Oln

SX&*

FAvsh Seskat, FAA) E- tH3E 608-737

(20123 89 28 Wk, 20129 9¢ 25% FHETTAE whe, 2012 99 26Y AlAIEA)

GRA e AN B SP 2olm ke A FEFO) Shiolk. oled FTANE N BEHOR ol
SFE P27} W SEF AGe] PSolth. ofp] We] Felxl Y AT AEF AV RS FFo sk 9, o]
et Ael] sl R AAROE HEF ko] Y B TF B o) WS Be BANEL Q45T Uk o) 3
257) Sl SRR JNE GTANES tlAS] 8 T WekSel ol Ha glon} WA Bee SR ulAl 37
Mol P54 Fe o ojd ANE itk B BRI ol A 54 Fol mBery AT tiad el

a4 ek,
Frlo] : AN, Y, HEF A

. M

rhu

FTARILS tiFEe] 7] HAF AFe] 4] REo= A}
S5 ek 53], 9, 2717, 7717, AsaE Sl o]
|5, A7) AxAEe] AU}, tos3t, AFs3t, 483}
Zdegs), uietys), g3 Fojttel wet A FoA
A Jar, aF7} 7S FED F e F83 UE
FEolg & 4 Sk A diEA] S8 FEe

L5 2% FH| AREE AAEE
TE7F &% A uErgs) Hojde)] wE) rkao] go]
o] 7Fsdt Woz Y= §
sl 71 23 Qhe A BA9)
o}, o5 0|83t o] 3-gEok TollM o
g At A9 & g oW A7t
TRIPER Aoz 12 o it} )
=7 V1 g F - 4% BEE R

)

E of\ ox rlo

QL

K

5
oflt

~

2,
o
o

o
H

of
o
b
ofl

2

ISkl

:.]_o

—

olf R H
o B oro
x

&

2 of

r>, nd
% T k
rlo

(

JEEER
% EE F U0 A ol F - 23 e
GFANE G FA% 9TL k. oleIF olfE, ABR
}1\_]__

¢

T
'
3%
N
=
2,
)
o,
]
1
rok

sl 77 Y Folt}, go2w
ol AFsA} AP AEH R WHS & Aol o
2Rs2t 2] s AY 2 Ve slolE=E Vel
Aolglal oA & 4= Sk, &Sk A Azt FAE
L e ArelluAdel sl th3l thiaiijte s 59

o it H

;

ST e A oluARolel thEk At A e
SRS Q] o] Ro oAl IS FTAA sfo] B

*Tel: (051) 629-5573, E-mail: hongj@pknu.ac.kr

A ez Auidsia o

AE7H A e GTARe] SRS TREshd =24 o
w3 o] 37H= ERET o

o GUIANFESFFA): Al1oARelglals EEn o]
a2 25490 st AR 7Ieh AEAS 71 A
SHeARE, Aol daslal Fofslrz 2A4d7keo] ofHH. &
g ol e k) Cort o ol 7HAe] =al A
AR 2733t Aol thell BAfZo] 2opr ARg-s)
717} ofHthAR o] HopAd Wi wEAge] AA Aste] gk
7§73 FEjHER o]F 7] S8 HAjHo] FoRIt}).

o A AL Hjto|EA AL o] 5 Fho] MaL AR 8
7gell tigk 2714 gebE bgAdol perslkE . AlA oA
FHWYFEOIANE v 2eollM o] AFH e 7 Bl ARSE
ol we} AAET} ks o] doje & gtk w
2P ARG SRS Asfolstarl, 3 ARt Edolng 1
S 7IARE=TE ofsle] 7he Aol HofuA] edof 2]
SAREAM FAgeith Telal AR} 5kGE EA
Fohe A whiEell AFslel ded AMdAEEAE B
gk o] Sl

o A39] AMe nlE FEF Aolt). SERF A4 8
EfaSy dolgs He] 557 siftes o83 A
oltt. BEF FTAS Aol F FTAel vl Hd) A
719214 (magnetic energy product; (BH)ma)©l 7F =M
7F88 2hdgoll BAIgle] 717 oldAlst Z1A1A elA]e]
FBPAREA] o2z} Aol APFA] A o] Fluhd
HE o8] 7l T A1 st 2%8 adsEE
el 2 JL sharlar dthErgel glode ¢ € I8
ot SER 7 TR ]l Jl2 sm-Co, Nd-



<FAEE> IEF A FTARe] A5

A

o},

FeB AlEY A& & &

. O[L4X| &2} 22X}
AJERS o
EsjA718), Aol g, el AFdEAC] 7K
2 QAT olURH, BAE, E7 S vIEEd aas
< AR aFsor "ot o5 ol 7P T2 v
© EfEo] nig duR|H 7 Balgoelot, A3t =R &
2 Edo| FEA7IFH)e] ZIIAE LRl Aol A8k
7 FARS BAL Fig. 19] VERR AAH 271Fo] 7l
Aol webx] s My JIsHA Setl oleigh 3438 A7)0l
gaidolalar gt 2 7RIS AWEsh] Haike E4
o] 7 = Aprlolgie] A4S wletslal A de) Bt
Ho] A 28-S 93 B0 EHR =S 2A}
ok gk}, FAR el o] 7Y F23 2 7R 249
RZ BRI gk ARE 9 Fg. 1049} 2 2
71018 34e B3l Aod 4= S, AMIERN Yep=

[83le] AR A2 A 018817 aiA
= wx

- =

o

o X

L

pu—

olelgh ApFleld S EAY i, &% 5ol dJalix ok
X ESHR712E MY
HEXIE M)

Fig. 1. (Color online) Scematic illustration of hysteresis curve and
energy product.
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Fig. 2. (Color online) Schematic illustration of exchange spring magnet.
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A Sudy for Replacement of Rare-earth Perment Magnets. Exchange Spring M agnets

Jisang Hong*
Department of Physics, Pukyong National University, Busan 608-737 Korea

(Received 28 August 2012, Received in final form 25 September 2012, Accepted 26 September 2012)

Permanent magnet is one of the most important parts in modern industry and the rare earth elements play an essentia role for
operation of permanent magnet. As is well known, the rare earth elements are mostly produced in China and the world is now facing
serious problems owing to supply and demand imbalances. Many attempts have been performed to replace these rare-earth based
permanent magnets by rare-earth free magnets, but they have not been successful so far. Regarding this issue, we discuss about an
exchange spring magnet as a potential rare earth free permanent magnet structure.

Keywords : permanent magnet. exchange spring, rare-earth free
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