<Q9=> Journal of The Korean Magnetics Society, Volume 11, Number 6, December 2001

b

o

S E 2az2E CAPAYHSE NH=
NdFeB GTXtMo| XPJ|X £

ZSER T . ARH* - HPBFF - B
a7, 9 305-600
wesjoku Avyel A AF<4a), Bk 545-703
*eeg Ho) by Al 4a)Fal, A& 561-756

r

(20014 99 3¢ %S, 20019 129 1Y FHEFAR WL

Y5822 2|25 NdFeB 42 RE] Current applied(CA)-press & Current applied(CA)-deformation 2ol €]
l SHA 2 olA) NdFeB TR S A28}, o] 29| 2714 54 2Bl $44 NdFeB A2 B
A Agel 7RI sHEel ohel =24 o208, AdA oz 22 A BAlFo] IA vepdo) vk AR5Abst
ARl ZHiA §H o AR el BAglel Aol YAk S A1l A AR Hlr)elu R H ol
15 MGOe °]/J°]™, CA-deformationel] ]3] 40 MGOe °]42] o]H}A NdFeB o3 7AM o] dojzt}. ojupid AJAe] 7}
FE7F E55 B2 IR Ql3le HuAp|eux|F o] Zrtslgl on, AlHe] 71EET) 81 %Y o 44.2 MGOe2) o

YAAE 713 oA NdFeB o372 o] dojzict.
FEH0] : NdFeB, 44, o|ukAd, CAPA

LM B

NdFeB °J7AM o] g F v Q7S] &l
A1EA 3E 8 AR 24 Al zHbd el i) A
o] o]Foz] 23 g} oHHAd NdFeB °37AME& A
Z3= - A YA Z pEd. shls Egobd
H[11°% NdFeB 2835 71AH 22 B3 F A4
FoM AAES AEAA 248 Aot 2 b
T8 (MQ process)>2ZA] FY¥-8-100l] 2J3iM A=
¥ NdFeB ¥2245€ 594 AYAE AZ8= hot-
press[2] DA 2 T AAF ol Ao o
3] NdFe,B YA AEAIA 94 A& H+ hot-
deformation[3] A Z We] A}, Fr8-23ne]] 2)3) )
3 2] 73, AR vlsle] FAFAA F WE-
AAde] 71, = m|A e Basl = Ha Alee] AP
A EA4S a2 FA3lER o[k EExMe] YRR
AR = QleH4). AR A BAdo] 3k oA B
2E d7] M TEA2E 9535 ojuby A|H
AL 7 Fote] 87953, I A]H L 71X o)t
3 NdFeB A4 2] A|Z7} $-AlEe]o} g} 2= 343
S 2eM A7 71EE AREA R HAAk 9

*Tel: (042)868-5161, E-mail: ybkim @kriss.re kr

g A7) 43¢ A3}, 53] Ao o] 7hAsl= A
A& vep L gl

T2oMe] 20 Azt Fg AAshaL g2 A7) el
FTAE A2 4= AU M2 ubiell 3 7= A
Ex 3 9le}. F8 (Shock compression)yS- FHef Zwkz
Ql&t 4> GP2®] FA7K(Shock wave)Z ZH-E A7k o]
FRNE] A A ubgelo5-7]. WAl Eel=n}
2AY-E AR 2ol AC AFE F2iFo] £ 4=t
o] v fedt 5 T2 2fsle] S 1o 2y
NdFeB 425 AAFAAE #2381 whgo|o}s-11].
ol WSS dHHQl A o' AxT) o2 1
3 Ftelu} Al B 5o 246 o]4=E ubye
2A] NdFeB 1AM S A Z3h=d 3422 45
I et

£ A7 ME NdFeB 37-A 9 A28 A2 7159
dgtew vgH 471 IRNE, AEi, B3l B2
YT 2AAE A s o] 48l SR AT
W[12-141 3831, 9822 A %% NdFeB ¥
B2 RE] S GRS AlRg 3 54 TR
S A AA o9 NdFeB o3 7AH-& Al 33kt
=3k A2 270 WE A R0 7] 71X A)H BA (B,
iHe, (BH)ma e W) FAFRO 24 93} of AP A2
o] W&t 7|28 E A AR} slgic).

-250 -



LAFE=E> IS
IL A8 4y

Aol AH-%l NdFeB ¥4 G542 2 AlxF
o] AHgHoz FEI 9l MQPAMagnequench
International) do]w, Y =FM7| 5 AMS3sle] ¥ate] =
715 A3 Aol o} JF Y== 236 ume) Gt B
1 NdFeB 93 7-AA 9] Alzubd-& o83} 2o} 97
45mm, 7 20mm, ¥°] 40mm F7)9 Fd EZ=
(IS063) Wil ¥t 15 gS 4147 F 27 20 mm,
o] 20 mm 3718 A, S S HAMGY12)E A
gt A3 5 a0 W9} A gl A, 31
F AT Alelo] =5 A7 AFEE 4X107
Torr= FAIAIZ] F Ar 7k 91710 A A, 815 ]
£ 7RI} Al AFARE Q718 ol 711741011
HA|EE= LVDT] Ao] Wizl e Bde] % H=E
WA ko] o] Frhe A AN AfFe
< TR A2 AR o1 % oF 600 °C/mm«1
WAEES J<43] 7hslsle] FFH R oF 20 mm(P)X
7 mm(H9] 27]%'_— Zhe= SHAd NdFeB A Al2319]
©}. 0|2} 2+-2- FAE Current-Applied press(CA-press)eh

3 sl en, Fig. 1(apl] /R A4S 23k
el old e} sFe] Wb} Az AlHe
27 BAell pix|E o3Fg AR S8, ME o
A A H 2 A 8E Az3lg)

oA NdFeB 74| Alznbd-& o554 2o}, 20
mm(®)X7 mm(h)®] Z71E ZH= CA-pressed 534 A
AE W 6 A= Z7|2 At F, B= AN
A A, S EQ A MGY12) Abelol] A
AFEE 4X 107 TorrZ 418 F Ar 7} 8917 3lel]
Al CA-press FA oM} 2Fol §H=} A FAFE FAll
713re 2y ARl WS sl ol Hie
1500 A°)T ¢} 60~70 MPagith. x] Alolel] $1x)4t
A AL T sk A Rl g e a5
Shal pAEke 2= QAR Seo] S dod)w
257 15Ao BAS= LVDT Ao Wz} shks|= =)
Ao AFe T ST 27H] 2 3. o
9} 2 Ao FEFH o2 dof= AR Wy
oF 70~80 %°]%-2H, W3gke] 27| EAel] w2
5 oty 9isled AlBe] Ao Wk} F43] Yolrt
eI A TS FHAA oF 50 % WY
= 7HE ABE Alx3lv). Fig. byl Z-2olx] 24
W& Fobsle ]l S vehien, of A9

2l B2 HE] CAPA 22 )23k NdFeB -

=R - ZE - A - ZlEk ~251-
ISUU UL
electrode / ram NdFeB magnet
(graphite) S
unch i X | | ( I
(araphite) —1FF Ed S2
die
(graphite) I{
melt-spun
NdFeB
powder
CA-press process CA-deformation process
(a) CAPA processes
melt-spun isotropic
NdFeB powder NdF.eB compact
o 8 -] 8
o <] 8
o o <3 <3
o o o Q
o o (=] Q
o e 8 2
8 b =] 8
: s s
gL I3 g

Induction coil

Hot-press process Hot-deformation process
(b) Conventional hot-working processes

Fig. 1. Schematics of the CAPA (Current-Applied Pressure-
Assisted) process and the conventional hot-working process.
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Fig. 2. Magnetic properties and density of the CA-pressed
NdFeB magnets produced at 2000 and 3000 A as a function
of applied pressure.
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Fig. 3. Magnetic properties and density of the CA-pressed
NdFeB magnets produced at 70 MPa as a function of applied
current.
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Fig. 4. Demagnetization curves of (a) raw powder, (b) CA-
pressed magnet, (c) hot-deformed magnet, and (d) CA-
deformed magnets.
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Fig. 5. XRD patterns of (a) CA-pressed and (b) CA-
deformed NdFeB magnet.
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Magnetic Properties of NdFeB Permanent Magnets Fabricated
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Magnetic properties of the isotropic and anisotropic NdFeB magnets obtained by the Current-Applied Pressure-Assisted
(CAPA) process from a melt-spun NdFeB powder were investigated using B-H loop analyser. The coercivity of the isotropic
magnets is sensitive to the applied pressure in the CA-pressing and increases with increasing the pressure. The remanence of
the anisofropic magnet increases with increasing the degree of deformation, and it results in the increase of a maximum
energy product. The best magnetic properies of the isotropic and anistropic magnet are B,= 8.7 kG, ;H.= 16.9 kOe, (BH)nax
=16.5 and B,=13.6 kG, ;H,=10.9 kOe, (BH)m.x = 44.2 MGQe, respectively.
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