WaATHE 1 HBEERMBE1E Vol.47, No.1
2018 4 1A RARE METAL MATERIALS AND ENGINEERING January 2018

Ce $82% Nd-Fe-B ki & & WM R HIMERERR 5%

EAE, KEF EAMK

EHAL, A AER’

(1. MEZ K%, 1LV ME 330063)
(2. YLVGHEE T K%, YLVG &0 341000)

8 OE: Gl IR R P AR G T BATANA Ce SR MI(Nd LCey) FesB RAIG &M, WIFURIL, W E3H
ResFesB AR — 58 f 1) a-Fe AHAL . AN IR] 1 FEL AT 00 258 %ot A i K e e e St 2, 0 b FLA S 2 2 30 my/s 9T ol 4% 1Y 119
T PE R dp A o Bl Ce 1 5 3G 0, Y 1R Ik B A 52 R ke 35, 301 AN x=0 I ) 800 KA/m T B 3 x=0.5 K] 413 kA/m.
BTE x=0.2 B, i) mlik 594 kA/m, RILSCHEMING, X5V FMmEE MR, XHHET Ce IRAMESIT SN
HAS B x=0.25 0, AR Ce RS, B KBERERLT- WA T, XRW Ce M Lkt A E L E K.

KT EENEREN ;S AR RETERE
FEESES: TM273 TEFRIDED: A

XEHS: 1002-185X(2018)01-0146-05

s LK MEA R L BB L e M sr G ke, )z
TR MUR . BEI7 3 bk BT RE IRV S AR ) Kk L
AN . LT CHEE R R 02— B AE
M K AR RV RE o 4 B R R R I
s 4% 9 J& Nd. Pr. Dy Ml Tb 250 2 0k I A8 5 15k
Tl P2 R SGTTRE RE 00 1 o M 55 fi i e o
— R Ot Ce KIPMESN Nd. Pr (UE]= i
TR, AT TR T IH R RRES . I R &
SR T G FR IR P R TR R R R S AR O0
L, SR L IC R A LKA R i N A R
WA BIF 9T B . Pathak 25 AU 945 44 B e 4 A
#% 7 NdCeFeB R4y &4, WHKIL, Ce MMA
A RES S RA B, O A . E I IEal b E
I PRI H Al D B Co AT ZeC, Hidie KR ) R fig
3 AT ik 1504 kA/m A1 120 kI/m®. Pei 25 AUF5Y
T Ce 378X [(NdPr),.,Ce,]7FernB & 145 F ML fE
(I, I x=0.24 IS i R JFR 0 g 5 I I i 184 B
%, Bl )ik 676 kA/m, {EE X FRILGIE T 40
JIN R R % T G (1 A TR A o B R 9 B R
WA 4Tk, Hh—Fh Nd-Fe-B, 75 —F 4 (Nd,
Ce)-Fe-B, TG &M AW W Edl. 4%
&l JAB Kl T 48 O (N Cey)so(Fe, TM)pai B,
(x=0, 0.10, 0.15, 0.20, 0.30, 0.45)fJHitk. LA Ce
Tl 30 at%f, LR R K REBE A A 343 k/m’.

i HEA: 2017-01-10

LA EFSC RN, Ce 1M b kv (0 5 W 1 BR .

AR S 36 SR T HL SIAS R AT A PR R A i) 25 44 Sk
73 A (Nd,,Ce,).Fe B R B & 6, WF7EA R ALY
HJERT Ce 57 B AZAKIFE by WA 1l 7 R AL BE 1R 52 10
P DAy v 2 B A 0 SR AR R b KR P R N S B
& T2, R Ce & X HAMEAT AR HI B A
FENLIH

o

1 X I§

T 56 R H IR I 7 ik o A A B0 SO g
(Nd;.,Ce,),Fe;sB (x=0, 0.1, 0.2, 0.25, 0.3, 0.4, 0.5)
MR EE . B Be 20 il HUBRME IR o e 1k A0 038, fRaliE <
PRA AR BN Ak R A ZE AL 2 mm ALA%
(R A R A T rp g b, BRI HH %) 00 i L v e e e
(VR b, o 2% ) 25 A B AT IR FE o R T 2 i
SR 26, 28, FI 30 m/s. FH AT R0 7 R 52
TERCR A Y, TRRETIR K. B KR EIETE 600 C,
AR 5 mine A HIAE [F i 5t 404F3 B 72 7 41 4if i 4
SO A KRE S HEAT DSC KL 23 T o FE 5 1 04 2R
%[5 BRUKER/AXS A #] ) ADVANCE D8 %Y X Hff £k
FTHACGHEAT R I 3 A7 o K H 36 [ Quantum Design A ]
2L 7= 1) PPMS Dynalcool HEAT #EPE: fE MK .

2 FHRE5WE

EETH: EEXARBIEES (51401103, 11304146, 51564037); LV HARE 2434 (20151BAB216003, 20151BAB212005,

20161BAB206110); fiia3E4: (2014ZF56017) % B
TEZEN: Tt B,
yliangwong@163.com

1990 44, Wit:, mENS KEMRIRES TR, I 85 330063, Hi%: 0791-86453203, E-mail:



951

L% Ce A% Nd-Fe-B il £ 4 1 45 ¥4 K Hig 1 RERT T .« 147«

PRy A (KT — AR S A7 AE — B AR ARDY, A
SEHG T, DR R B LA S R AT, B SRS B 56 4 i
b, DRI 2Bk B — 30 0 B A it A o o 2815 BRI RE b 2 o
ASARN A s A0 RV A R o 30 AR S AT O R B 1 4
A, B 1 2R T (Nd,..Ce,)Fe B AiE ki ) DSC
M2k, RILARII Ce(x=0)F1¥3 I Ce(x=0.3) 315 23 31
76 625 Fl 621 CARAE /M, Ut B AR K
A AR AR . O T BRAE S R AR S AR, AR
DSC k& K, HILIE K T ZEHiwk 600 C, 5 min.
2.1 A[E Ce B EHTRIMHELHMN

JEAT LR 30 m/s 3B KHT G AN RS T (x=0,
0.2, 0.3) ) XRD KHEILE 2 fros. afLURIL, A[F%
fF R #ER YA B ReoFe 4B AR a-Fe 41pk. 7F Nd &
FONARAEAL 2 BB (2:14:1) B S1E TR, a-Fe A
TE R AERE AN H . x=0 I IR AT 2804 600 °C, 5 min iR
KJii s o-Fe FHAT I AR R BRI i, 1 x=0.2 Al
x=0.3 MW KT a-Fe AT UG 1 RH X ik i 44

x=0
x=0.3

Peak, 625.08 C

Exo/a.u.

Peak, 62093 'C

400 500 600 700 800
T/C

K1 (Ndi.Ceo)aFesB AR KFEM K DSC M4
Fig.1 DSC curves of unannealed (Nd;..Ce,)-Fe;4B ribbons
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Fig.2 XRD patterns of annealed and unannealed (Nd;.,Ce,)>-
Fe1sB (x=0, 0.2, 0.3) ribbons prepared at the wheel

velocity of 30 m/s
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Fig.3 Hysteresis loops of annealed (Nd;..Ce,).Fe 4B ribbons prepared at different wheel velocities:

(a) x=0, (b) x=0.1, (¢) x=0.2, and (d) x=0.3
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Fig.4 Hysteresis loops of annealed (Nd;.,Ce,).Fe 4B ribbons

prepared at wheel velocity of 30 m/s
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Fig.5 Dependence of magnetic properties on the Ce concentration
for (Nd;..Ce,)-Fe4B ribbons: (a) intrinsic coercivity,
(b) remanent magnetization, and (¢) maximum energy

product
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Fig.6 Henkel plots of (Nd,..Ce,),Fe;4B ribbons
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Effects of Ce Doping on the Structure and Magnetic Properties for Nd-Fe-B Alloy

Wang Yuanliang', Zhang Guoqing', Huang Youlin', Hou Yuhua', Guo Kaixiang', Zhong Zhenchen®
(1. Nanchang Hangkong University, Nanchang 330063, China)
(2. Jiangxi University of Science and Technology, Ganzhou 341000, China)

Abstract: (Nd;..Ce,) -Fe ;4B ribbons were prepared by arc melting followed by melt spinning. It is found that the ribbons are mainly
composed of the main phase Re,Fe 4B and a-Fe phase. The optimum magnetic properties can be obtained at the wheel velocity of 30 m/s.
With increasing the Ce content, the coercivity declines from 800 kA/m when x=0 to 413 kA/m when x=0.5. However, the coercivity is
anomalously high when 20% Nd is replaced by Ce. It is attributed to the phase segregation induced by mixed valence state of Ce. Almost
no reduction in the maximum energy product is demonstrated when x=0.25. It is suggested that Ce has a great potential application in the
permanent magnetic materials.
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