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ABSTRACT The effect of gallium added by blending method on the magnetic properties, thermal
stabilities and microstructures of Ndy geDys s2Feqs 33C014 83Bg. 5 sintered magnets was investigated.
The experimental results show that, by adding 1.5 {mass fraction, %)Ga, the { H, is increased from 1232
to 1819 kA/m and the irreversible loss of open fux after exposed at 200 0 for (.5 h is reduced from
above 33% to below 5%. The addition of proper amount Ga can also enhance { BH )., because of the
formation of newborn NdaFe;s ,Ga,B hard phases. Microstructure analysis indicates that the grain
boundaries of Ga—free ¥d-Fe-B magnets appear to be uneven. On the other hand, the boundaries of

Ga—containing magnets appear preferentially n straight and smooth shape.
EKEY WORDS XNd-Fe-B magnet. Ga addition, irreversible loss. microstructure

#£5 Nd-Fe-B #{&mi iRt —E R Nd-Fe-B # &
MHF R RHEEEE T — 0 LW i
B Nd-Fe-B g idmE L 2 Ol (Fox e
MHEERMEE . e Nd-Fe-B B Ik67i8 ity
W, 3T Dy fi Co P MEEEEMTE S Ga bl

* EEAREEELYATE 50071051
R A 0 2000-03-20, WEEMCR E R - 2001-08-Ug
EEEr 0 mET. B, 19652 F£E, M4

—HRERHTHTE IZEN: H— Ga B—iK
AT AN Nd-Fe-B B {kAY S0 4 L& H Curie B/
HHFHTTE. AR E Dy i Nd S E pEr R
HTFFREMA Co Bit Fe I5R30hyry Sgfa # T 79
H=Z Ga £EYETEaTILETLLE A NdyoFe B W
JRT 210, i H W 6 Fe [F69 4c. &)1 1 T6ks firi
mim, Ga ({HEREEHES (208 ©) MRS
(2237 ©) LUR BRI AT I AT S m e
M T A

Kou # A M & Nd{Feyss_.Ga, By ns)ss BEEE


http://www.cqvip.com

1272 E B

% 4y 3%

RN ENTOMREREEHTH R E M. Ga &
FEAEHZRIR TR FWREE - (M), HRA
FRIRE RE#E78E. SEIREEFESREEK.
EHERFREAAFINHLHESE. Ga BFENRTEE
S5w# Nd-Fe-B Bk GREWE L FRES RS
RIHEHR Ga HEFMEMETRL. B Ga 4y
FHE SRIEX—EZ FCRHRec&EWE
Ndz.e0Dys s2Fess 23C014.83B6.53 /Ga BeEEHEIR. #ER T
Ga WEEERHEMWERIR W, 33 Ga BERTLHET
THRiT

1 EREE

#38 NdrewDysuzFessasCoraaaBess 9B T A
t. FECHEREEN Tolaims, Hf B Ll B-Fe
AL

AEFRFPE Ar SETESRE Nd-Te-B 88 5
2. MoSHUN+EESSR Ga B SERHlT
HRE R T AEREENL. SHREDHRBE L FERESR
3.8—4.5 pm. B EMATEL 12728 kA/m (16kOe] H)
BT RERE, #F—F2EHE (2 t/am®) EHEE
1100 CHs5 2 h, 900 THE A 1 h, ¥£ 580 C#4bE 2 h
FAHE W KBTI E 2 8 mm, & E & mm (1) B,
2 R TIR R,

A JSM — 6400 {4 H 4 Fl AMRAY 1910FE 1
S i LB LR REE O ) 1 TR 7.

2 ERSERTIE
2.1 Fh Ga 3 Nd; gaDye s2Fess 33C015 53Bs 53
Bt 4 00 T M FOREE AN O 30 R S ) e )

FARAEN SR Ga G5 &Rk

BRIk TR TR L HE 2

F 1 (Nd7 suDys c2Fess 3300142386 53/ Gal  BE{EAYEE
s Ga SBH LR
Table 1 Depeudence of maguelic praoperties on (Ga contents

for (Md7,goDys ezFess 330014 3386 52 /Ga) mag-

nets
Mass fracticn of Ga B, iH. [BH jmax.
% T kA/m kl/m?
0 0.942 1232 ta3
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1.0 0.978 1913 185
15 N.Y60D 1912 178
2.0 0.933 1906 160

e L& 2 aRIE . Hindid (<0.5%) /) Ga T
LBk ) BT ) H e BERN. R enR A e R
Al A HERE AR, T B REEE) Be M (BH s 18
HERFEAREE. EE RIS I RE S Ga gt (e
20—100 ¢ XA af vl @ iR 1 RYGE TR B TR, Ry
1 {4 0 A T R T R ¥R TE (0.025—0.0285,/ C .2
[, X iEEREI Ga oFREHRay AT o o LT i, S
ik (4] FEHFFRIR I ND frogid Nd-Fe-B gifif A EFER
SRR PR B AT . XA, AREE Nd-Fe-B @
1A T 4 A A AL e i TR AT, TeHEs
o P B T AT AR SR ) T B R A T K

2 |Ndr gaDve s2Fegs 3aCora 3By 44/Ga) #IEET
FHEEES P U5 b ISAYENE ARk (W) 5 Ga ¥
Iy £

Table 2 Dependence of irreversible loas of open fux
nn Ga content (mass {raclion. %) after ex-

puosed for 0.5 b ac differenl temperatures for

{Nd7 waDyn warFeny aaCora wa By aa/Ga) magnets

Temperature Ga canlentl

C 0 026 05 10 t5 20
130 1.9 11 tn 08 I.I 1.4
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Fig.1 SEM (a) and FEM [b) mrcrcgraphs of the Fig.3 Lower (a2} and lacally higher (b] magnified tmages ol
Ndr yuDye o2Fegy 330 14 53B), 55 masgnel show- lhe Ndr sa Dy o oFeg 330010 83 B 54/ 1 0 G mag-
ing lhe uneven grain buundaries net showtny buaondarfes of grams and precipilates
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Fig.2 Typical FEM images of the Ndy goDyy goFegs aa- Fig.4 FEM images of the Nd; gaDvy, sz Fegs 25Cayyg aa-
Co1q 83Bp 53/0.5% Ga magnet, showing WdaFe 4B By .53/2.0%Ga magnet showing the straight and
phase at boundary conner (a}, and slraight and smuolh grain boundaries {a) refining of the pre-

petfect boundartes (b} cipitated NdzFe14-»Gar B phases {h)
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