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Fig. 2 Hysteresis loops of ribbons of
Pr,Feos_ B optimally annealed

(a) —x=12; (b) —x= 10.44; (¢) —x=9;
(d) —x=8; (e¢) —x=17

HE 1A, BE S ST P S BERED, A4
iy M —H HhE I IE T, IX R B A 4y Al
TG A AN R AR 22 TB) P A8 458 A5 A P 3 58 o T I [ 6
XV (R AN 7 B e TR & b Pr S R PRAG, § 3L
o Fe 3MARARTR 40 F00G K, AT AL mil ) T B . Bl
G Pr & (BRI B 12% BT R 8%,
A i R RE AT R, R REAR 52 R R AN T )
AN SRR AL AR RE R, T i 5 0 1 5 i e 1o
T T BRI S, SRR AR B e A . 4 Pr
TN 8% (o Fe RFRAMICH 27%) I, A&y BAT i

FERIREVERE: Bi= 1.29T, Hu= 461.7kA/m, (BH )=
165.6 K/ m’ . M ILJE Pr & EHE— B BRAR( W1 7%), o
Fe AR 43 B0k — 5 F+ 5 (35% ), G AN(H 3% 38
s, LR IFUR TR, Bl gk s REAG, BG4
IR RE RN B .l TEM WEE, K Pr &
ANFJ I, B4 1 ProFens B AH -7 35 ok )OS A2 4
ANK, #BZIH 30 nm, {H o Fe A1 ok R <) AR
K . 24 Pr & BN 10. 44% I, SEYY SRR ST N
13 nm; 734 Pr &4 7% W, ~F3 80k )]s h 30
nm XSRS IR ocFe B — GRS E )G
AC AT A it R 184 T ek 59 1) B R PR ARSI
2 5 Schrefl 25121 [ B 18 11 45 F1 Mendoza- Sudret
AT se G S SRR, SRR B R R 15 T3 —
A .

2.2 EAKLHT BRIEMN

Bl 3 K 4 JToR 53 9 45 1 B9 4 PrsFegr- By (%
=6, 8, 10, 12, 14) A 4y i T 1R f ih 28 A1
XRD i . A, x= 6 F1 8 i, IBHIHhZE 2ILR
UFR . — R R AR REAE,  JFAT B T P 8 R 4 i A
x= 6, G&MEREN: J.= 1.23T, Hy=
461. 4 kA/m, (BH )me= 166.4 kJ/m® . 24 x 210 I,
PF i RSB A it 2 0 AR 9 4737 A LR R W A8 1) 25 4,
Rl B I, BPBEWEIH K. Y= 140, FF
ARG 2k RIEALE L MTEAR, & et ae
Bek: Jo= 0.72T, H = 244.0kA/m, (BH) mu= 32.
5ki/m’.

14

12

10

JI(0.1T)

HI(79.6kA-m™1)

B3 Pr.Fey . Be & & a0 Bl £k
Fig.3 Demagnetization curves for
PrgFeq,_ . B, ribbons
(8] —w= 6 (B =8 () —w= 10;
(d) —x=12; (e) —x= 14



+ 416 * F AT (0 A AR

2003 1F 4 1

4 —g-Fe
*— Prl_lFe4B4

30 35 40 45 50
26/

4 Pere94, xB() ﬁﬁ%ﬂ/ﬂ XRD i/:élﬁ
Fig. 4 X-ray diffraction patterns for
P I‘gFegz_ x Bx I‘ibeIlS

(a) —x= 6; (b) —x=8; (¢) —x= 10;
(d) —x=12; (e) —x= 14

R 4 K, Za= 61, KL ProFeyB M aFeff]
g BES < B S EMIE N, Pr. i FeByAHIT 4R
HIL, JFZ W% . 1 Mossbauer 1% A1 TEM #F— 20
WS, IXLEE B AH AR AH AN R AR 1 G S
£ . 1T PryFesBoAHTE S T 2 NREAH, & AU
S Re AR R, T HLAE & A 0 AR 1S
RS A RO R A R TR ) A8 B R 5V FH 95 59 2 22 7
(UL 5) X AERE B &GN, A iR g th
LICARARIR, Wi )« TR ARG §E AR S [R) s B A )
HRA SR A

0.5

02+

M

_0_1 -

0 400 800 1200
Hi(kA-m™)

5 Pr.Fey .Be T S —H WL
Fig. 5 Variation of & with

externally applied magnetic field for alloy
ribbons of PrgFeq_ . B,

2.3 &mITE Cu BN
R1HHT Prs.s(Fep sCoo.2)s6 5- xCuyBs(x= 0,
0.5, 1.0, 2.0, 3.0) &4 I HITERE
R 1 Prgs(FeysCop2) s 5 +Cu,Bs
A M I B R R e
Table 1 Magnetic properties of
Prs 5( Feo. 5Coo.2) 86.5- » Cu, Bs ribbons

B,/ H ./ (BH ) mad Grain size/
(0.1T)  (79.6kA*m™ ")  (7.96 kJom™?) nm
0 10.3 5.8 16.2 40
0.5 10.9 7.4 20.1 20~ 25
1.0 10.3 6.9 17.3 -
2.0 9.8 6.2 13.9 -
3.0 9.1 5.5 10. 3 15~ 20
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Table 2 Distribution of Cu in
Prs 5( Feg. Coo.2) 86.5- » Cuy Bs ribbons

x(Cu)/ %

* ProFe 4B o ( FeCo) Boundary

0 10.3 5.8 0
0.5 10.9 7.4 16.33
1.0 10.3 6.9 26. 80
2.0 9.8 6.2 40.52
3.0 9.1 5.5 53.14

2 A W, ProFeyuB #HH Cu B EIRAL, F
aFe FHH JLFAE Cu, Cu JRF F B 5 LA KL
WHR L AEx=0.5WFE M P Culi FEHRALR
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Influence of compositions on microstructure and magnetic
properties of nanocomposite Pr:FesB/ a- Fe permanent alloys

BAO Xiao-gian, ZHOU Shou-zeng, WANG Zuo-cheng, ZHANG Mao-cai, QIAO Yi, LIU Xiang-hua
(State Key Laboratory for Advanced Metals and Materials,

University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Microstructure and magnetic properties of nanocomposite ProFeyyB/ o Fe ribbons with different Pr, B and Cu contents, prepared

by melt-spinning or subsequent annealing were investigated by the methods of XRD, TEM, Mossbauer and VSM. As a result, the excellent

magnetic properties with B,.= 1.29 T, H ;= 461.7 kA/m, (BH) .= 165. 6 kJ/ m® are obtained in Pr, Fegy_ , Bg ribbons with x = 8. High

performance is also achieved in Prg 5( Feg gCoq,2) g6.5- « Cu, Bs ribbons with x= 0. 5. As the content of B in PrgFeq,_ B, ribbons increases, the

distribution of B-rich phases at intergranular regions results in the weakening of exchange coupling and the decreasing of magnetic properties.

Key words: nanocomposite permanent magnets; melt-spinning; magnetic properties
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