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(54) Title: METHOD FOR FABRICATING SAMARIUM-COBALT BASED MAGNET WITH HIGH MAGNETIC ENERGY
PRODUCT BY MODIFICATION OF SAMARIC HYDRIDE NANOMETER POWDER
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(57) Abstract: Method for fabricating samarium-cobalt based magnet with high magnetic energy product by modification ot samaric
hydride nanometer powder, relating to permanent magnetic material technical field. SmCoCuFeZr alloy micrometer particles with
25.4-26.4 wt.% of Sm, 57.0-58.0 wt.% of Co, 5.5 wt.% of Fe, 7.8 wt.% of Cu, 3.3 wt.% of Zr are fabricated. The samarium-cobalt
micrometer particles are uniformly mixed with 1-3 % ot samaric hydride nanometer powder, and are compress-molded under a mag-
netic field of 2T. And then a pressed compact is press formed. The pressed compact is placed in a vacuum sintering furnace for sin-
tering, and is subjected to solution treatment, and is wind cooled to room temperature. After solution and aging treatment, it can be
naturally cooled to room temperature. The SmCoFeCuZr alloy fabricated by the method has higher remanence and high magnetic
energy product, and has wider application range.

57 TWE: AR B & L RE RS AR B KR R T i, B T KB B R Tt . )& A AN Sme
25.426.4wt.% Co: 57.0~~58.0wt.%. Fe: 5.5wt.%. Cu: 7.8wit%-. Zr: 3.3wt.%] SmCoCuFeZr && WK TR, 4 1-
3% EALE GRS SEECR BRI 2R G, 1E 2T M IEFIRA, FEHRIER,; BANETREN R
gh, HARHBLEE, NAZRE, HTEENSUCHE, R ERAEERER ., RHIZJ7 6 %1 SmCo-
FeCuZr &4 B F S MBIREA SRR R, B N u .



WO 2013/104264 PCT/CN2012/088028

145

G4 B R M B B B AR R - B R AR ) T ik
HASE
AR A o vk, LB A B A4S R B

G S AEERARES - A RORBEIRGG T R, B TR BT AR AT,

4 — A FOREPH AR B R R B, W BOR A AT, BT

[
“liv
N
I~z
N
i}
t
By
N
i
BaD
23
[
T ‘y
e
e
(53]
3y
7
vyt
2}
s
i
~

G BAF BT #8508k, MAE 34
AR MR L R F R A AL R HHOR 7~ etk 5 B, 44
AT B Sk B B

BOAT, 45 - 4 EOREEATENGG 2A 5 S 217 B SmCoFeCufr A2, 5 B B
KA AR, SmiCoFeCulZr A~ 690 Z A2 A LA B8 eg 4,
KR R T 100 CVL T, 2R 20000 A 4,
b TAERE R E T 380°C. B —# ., SmCoFeCuZr 4%

s

ok AR B A A BURA

4..3‘

E PR, BRI B B A LR

/.n‘

/3 A4 Bk, d--F
/"7 T )}(./Lr!f% ’bﬁmg{_%‘q? ,HA :TE: .-

—FPAR & SlCoFeCuly A8 F AT AT R F EAREA LT Fe . Co

%5 SmCoFeCulr 4444 B Ao B4 AUR,

AT, BRI EAR N AR AR E T, &S
R AR R R S BRR  fe BE ARG A R R L R KL sk, 2 F
& SmCoFeCuZr 24 R B A 5§
AEUHE

A6 B & AT Bk FAR, R R AL B RS S BN AS  ik l E

ARG — AR R F ) S YR B U MOR B RS, 1T

BAG A RBALG G oA 48T SmCoFeCuZr 48Pl d. RA BN AL
IR gk e AT AL 3, AR SmCoFeCulZr 4. Bl In A Ko aG

PN,
@ R Y

oAl RHACE B H SS9 SmCoFeCuZr 4284 F 59
A, BB E 58 FTE.

A AR — B & SR - SRR ok, AR E T, Adf
VATE R

(1) MBI SAE R h Sm25.4-264wt%. Co57.0~58.0wt.%. Fe:5.5wt.%.



WO 2013/104264 PCT/CN2012/088028

Cw7.8wi%. Zr:3.3wh%4) SmColaFelr A-245 4,

(2y BFH (1) #1489 SmCoCuFefr &2 44tdhit. BT IRGE T2

G

3 - § 40K 4% SmCoCuFeZr U8 A

«_ \\

(3) BB AR 20 - 100 HA AL M AN F B (2) FE &4

SmCoCuFeZr #oR A F F, G404 4 £ 22 &gt b SmCoCuFeZr R4

0n AR RS B B KX NGE S IR EALT , S FA R K e

N

(4y BFIR (3) RSN Y B AR Y EA A 2T 4§ B HIARE,

42 200MPa 9 /% iyézf«—;%%z.ﬁz_aﬁaj, AR AR

(5)
GrAR, R 122000 ~1230°C 8UAUIRET TR 90 4P,

Y 0 bl TE . Ve T ) = B Ao s ud A 4 8 = “
BlAsL 3 210 4%, RE NS ZER, a7 ERaaub i, £ 4 24070

B (1) e (2) $ ik A ARSIRE LI R F ik,

KB A E B A RS B B B4 - SR BUR B AR R0 A A
FERAG R, ERRER S 1.3% - 13.5%, BT, fRAEAMREII IR 3 04 8 8 40 AF
FEREARAL KRG IRE 3.9% - 21%, TR L T B4R AL E .
Blst, SRR AT R4 G- a9 B £ e /2 6y SR T H

BAR AT X,

PATF B 51 BT iR SmCoCuFeZr LR A O #1474 ik T

(1) B GAR g Ah

Sme2s5.4~26.4wt. %, Co:57.0~58.0wi. %, Fe5.5wt%,
Ca7.8wit%, Zr33wt% 4358 I Sm dT R RAMES A 10wt.%, Cu 891540

AMES A Swide: WBAHE R AP PIIE, BB AR S b 41 E

(2) FF BB a0 sk 2 5 X s B S sl 5 i 40 8 490
FAZE T 380 MORASCRIN R, BEIRR AGF R A AN e RS
AR A 5 A, sREe S 51, Bh BAT AP TSR EEE 3-5

PR SmCoCuFedr BRI £,

ES!



WO 2013/104264 PCT/CN2012/088028

R IR R R AR K E & SmCoCuFelr A& 244, R4 5
S25.4wt.%; Co838.0wt%; Felds.5wt.%: Cw7.8witb%; Zr3.3wit%, SREH sk

& T MR 3 ROR R 2 B

4.‘,%:

- & SmCoCuFeZr #UR A F T H ok 1949,

|\\,

TR 20 SR A BALE B RIS 22 B Rk AT, B RS E.
MR EY R R 2T R R SR, B2 J00MPa 89 R AEHERS, K
AR FRIEE OCE TR R, AHEASE OO CE TR0 44, K

FEI220°C BURRIF RS 00 o04F, B2 IB0CERAE 210 04, RERLEY

By ZJE AT E A AL IR, A A SA0C TR 12k, B A 0.4 C/min 89420

X n e o NSO A . = A= J2dn E 2
g 420°0, 7;,["{71'[‘1«_'3% 16h, HLE éf ,,l,,/ éP ?? AN zg, Eitd ‘fﬁ iff] 4 i} £a Jr?

-3 [FLRES O N o8 B o -3
MEGE R Lk A, ARG SRR R RS T A1,

%46 2

F B F AN A AS S SmCoCuFeZr 4244, Mmoo Hh Sm
26.4wt.%; Co: 57.0wt.%: Fo5.5wt.%:; Cuw7.8wit%:; Zr3.3wt%, AREa%Haus
FHPRRE A BORE A LB E SmCoCuFeZr AWM R ET G4 2%8. P
o

=

B EE A A 2T GG T R SURAE, B2 200MPa 495 ) FEE R4,

ol

Lo . AF

i) 4 B BN

¥k % 30 #h R SRS B RIS B Rl andbipy Ak, H

\
iy

s

N

JRIR, KERAEREANATRE YA, AL AE HO0CH T 30 4, B

JEAE 1225 C RAMMAF RS 90 4-4F, F 42 1185 C BRI 210 o047, RENEE

s

TR, ZEHATEIE N AATE, 5 840°C THRIE 12h, SIS VL 0.4°C/min 49528

j .&W

ok 4y By 72! b L5 dut
HE A ERR, BERLY MRS

A E 4200, FRIE 0

A TIPSt a2 o NI
By AR R BER, BEIR GG R TR AR ML A S

F)JH R AR B AL b R AR S SmCoCuFelZy S 244, A% Sme
26.0wWt%; Co57.4wt.%; Fe:5.5wt.%; Cu7.8wt%:; Zr3.3wto%, ABHLamd
* Ljf‘ 55 ZL*\E".-Z}

Z 100 #R & BALE R a R B Bk andbr K R, B SRS MY K
LGB G KR 2T B R AR, B2 200MPa 89 R H EHERS, R

WA, 258 SmCoCuPeZr WA AR T T T o-bb 3%485. P

)

RIR, RERREEALSEE A, S RAE 1I90C A EHIE 30 54, &

o Y

A A230°C RARS L 00 4P, B4 190 C BIEA I 210 o4F, B R4 E



WO 2013/104264 PCT/CN2012/088028

]

TG ZEEATE AR AL IR, B R40C TR 12h, A E VL 0.4°C/min 5454
A E AT, FHRIE 10h, MEARSHETE, B e kndg 408

I b Al VR Bk 734 \' K
G PR BN, BRRAS AIR B R R BT A 1.

wFskAe] |
BE P B R RS S SmCoCuFeZr &2 44, A4 H4 Sm
26.0wt.%; Co:57.4wt%; Fe:S. 5wt % Cu7.8wi%: Zri33wt%., KRG Haimd

PFIE 5 BORAOH R PR E OT 8085 EALEAL, B4 200MPa 695 7

~>r‘

FHEAE, FAFAE, RABEREREIEANATREFA, ABELE 110TCA

TR 30 404, KB A 1230°C BUVARI KRS 90 4T, B48 1190°C Bl AL 38 210

A, ARG RS BER, ZEHATEENSULE, & CFARE 12h, RS

. -~ e v e c s s S5 gl A

VA 0.4°C/min 8% i3 5 HE M, 138 A
By sk nAE &b Bb 1k

45 40 R 3522 6 B it fR R 4 T4 1.

A Ih G5 RS B 48

BdkGs) (BH)pas (MGO0)
KA 10.22 e
52 7649 10.50 75 53

sk

;. [7..

o} b 4]

11.45
10.09

(4
=

gﬁ
O PR N

A3

b2

!

[\
o N2 N
N

Vi EE LR, KR A RH A R &0 B B R s 4 - SR L BEIR B AR )
S8

ZemgipAare, LR E 1.3% - 13.5%, B, RArsdaciii®iseg

\\\\

o T frn Y e sb k)
FEGGAE R 0L Bk, SRR AT RS0 B



WO 2013/104264 PCT/CN2012/088028

(1)

(2)

(3) ~

(4) 4

5

—Ff A B R MBS SRR - S EOREBHRG Ak, AT, ksl T

e

i

Nt k$
SHE

3?-

H A B RAH St25.4~26.4wt.%. Co:57.0~58.0wt.%. Fe:S.5wt.%. Cu7.8wi%.
Zr:3.3wt.%49 SmCoCuFeZr A-ar454a
HEHE (1) #1469 SmloCuFeZr &
SmCoCuFedr U A

P AR 20 - 100 MRS B4R e 0P BE (2 W SRS SmCoCuFeZr Bk 4
AP, GAb4S g R ds A 6 b0 SmCoCuFeZy MOk £ &85 1 - 3%, b blad s
S FANR KB , A R E R ARG 4T A

WER (3 AASE S ENS FEMOGERE Y AEE A 2T iR T RS R A, B2 200MPa

o /ﬁ. 11ag°C full
4L 1220°C~1230°C 85 AR 49 TR 90 4040, B42 LIROT~1190°C B4

ERAEZ TR, RGEATEEN AR, AL S40CTIRE 12h, A

FONAE

AR JEAE 4207, R I0h, B GRS EER, HIadksr



INTERNATIONAL SEARCH REPORT Imernational application No.
PCT/CN2012/088028

A. CLASSIFICATION OF SUBJECT MATTER

See the extra sheet
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC: HO1F 41/-; B22F 3/-; C22C 19/-

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
CNPAT, CNKI, WPI, EPODOC: magnetic energy product; samaric hydride; smh; magnet; samarium; cobalt; energy product; sm; co;
hydrogen

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 102543418 A (BEIJING UNIVERSITY OF TECHNOLOGY), 04 July 2012 1
(04.07.2012), claim 1
Y YANG, Jianjun et al., Structure and magnetic properties of bulk nanocrystalline Sm 1

(COp74Cug 12Feq 1 710 04)7 5 sintered magnet, JOURNAL OF FUNCTIONAL MATERIALS
AND DEVICES, December 2009, vol. 15, no. 6, pages 595-598, ISSN 1007-4252

Y PENG, Long et al., Influence of sintering temperature on magnetic properties of rare Earth 1
permanent magnets Sm (COq7,Fe0.15Cuq 171 93)7 5, JOURNAL OF FUNCTIONAL
MATERIALS AND DEVICES, October 2006, vol. 12, no. 5, pages 409-412 and 422, ISSN

1007-4252
A CN 101064206 A (CENTRAL SOUTH UNIVERSITY), 31 October 2007 (31.10.2007), the 1
whole document
A CN 101265529 A (BEIIING UNIVERSITY OF TECHNOLOGY), 17 September 2008 1
(17.09.2008), the whole document
[ Further documents are listed in the continuation of Box C. X See patent family annex.
* Special categories of cited documents: “T” later document published after the international filing date

or priority date and not in conflict with the application but

“A” document defining the general state of the art which is not cited to understand the principle or theory underlying the

considered to be of particular relevance invention
“E” earlier application or patent but published on or after the “X” document of particular relevance; the claimed invention
international filing date cannot be considered novel or cannot be considered to involve

. o . an inventive step when the document is taken alone
“L”  document which may throw doubts on priority claim(s) or

which is cited to establish the publication date of another
citation or other special reason (as specified)

“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such

“0” document referring to an oral disclosure, use, exhibition or documents, such combination being obvious to a person
other means skilled in the art

“P” document published prior to the international filing date & document member of the same patent family

but later than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

19 March 2013 (19.03.2013) 04 April 2013 (04.04.2013)

Name and mailing address of the ISA/CN: Authorized officer
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao WANG, Nanye
Haidian District, Beijing 100088, China .

Facsimile No.: (86-10) 62019451 Telephone No.: (86-10) 62411620

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT

. ) International application No.
Information on patent family members

PCT/CN2012/088028
Patent Documents referred Publication Date Patent Family Publication Date
in the Report
CN 102543418 A 04.07.2012 None
CN 101064206 A 31.10.2007 None
CN 101265529 A 17.09.2008 None

Form PCT/ISA/210 (patent family annex) (July 2009)



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2012/088028

According to International Patent Classification (IPC) or to both national classification and IPC
HO1F 41/02 (2006.01) i
B22F 3/16 (2006.01) i

C22C 19/07 (2006.01) i

Form PCT/ISA/210 (extra sheet) (July 2009)



ERERRE

[ fr &5
PCT/CN2012/088028

A, EFEE

UG
2 B R0 SR (AIPC) B[R] 12 R B 570 A TPC B i 2%

B. W&

T 2R K PR B SCHR (b 1A 7 RAR G 73 2R5)
IPC: HOIF 41/-B22F 3/-,C22C 19/-

B AR R U A B B IR PR B SCHR LA AR PR 28 SR

7 B A 28 I 25 58] 1 L B0 PECEOE FE 0048 Ak, A R 2e) Cafsi ) )
CNPAT,CNKI, WPLEPODOC: #4: 42, £, sm; co; ik BEFN . V.42 ;smh; magnet;samarium; cobalt;energy

product;sm;co;hydrogen

C. faxxH

25 R SIRSCeE, LER, FEUMEE PP =
PX CN 102543418 A (kIR Tk k=) 04.7 H 2012 (04.07.2012) #UFIE sk 1 1

Y BRFEEN, Sm(Coq74Cuo12Fe01Zr0 0a)r 5 AN EEBEEL AR 1) 25 ) FORETE fiE 1

ISSN 1007-4252

Theebt Bl 52824, 12 H 2009, 55 15 %55 6 £, 8 595—598 11,

Y ﬁﬁﬁ%Ar ﬁ%ﬁﬁgXﬂ‘%iﬂ(ﬁﬁ Sm(C00_72 Feo_15CUO_1Zro_o3)7_5 E‘Jﬁfﬁ‘ﬁﬁﬁ E’J}%ﬂ]ﬁj 1

ISSN 1007-4252

TheeM kL5 823, 10 A 2006, 55 12 4555 5 8, 26 409—412. 422 T4,

A CN 101064206 A (FEFA%) 31.10 H 2007 (31.10.2007) 43¢ 1

A CN 101265529 A (dbAE T RZ) 17.9 A 2008 (17.09.2008) £ X 1

O stprpete C 108 F0PFIH.

DA et R

* SIS AR,

“A” NANRFRARRINERS T I EAR BRI

“B” fEERr AR S AT R E R

“L” W] REX LS BB SR M BE IO, BURBE 7R
SIHICAR A7 H T 5] s B AR R B T 5 ]
RS AnBARREIED

“O° WROKAIT. fEML RIEEHA I AT

“P* A SE T ERR BE DMEIR T E RS H

“T” FERIEHBEN 5 A%, SRiEA ik, HA4T

Hf R W B R 7 5 oA

X7 R RIARRIICH:, B RO, AR ERARI

R —HA BN B A S

Y7 AFRIARRIICH, RIS B R 2 R iRt

4 53 HAXR 45 6060 T AU AN 5 4 21 2 WL,
ERGA IR AR AN

“&” TIRRE RIS

[T sy 38 5K o 2 A 14 1 54
19.3 H 2013 (19.03.2013)

Ptz & B Ay 5 3
04.4 H 2013 (04.04.2013)

ISA/CN f 42 F5 RO R 2L

FR A N TR [ S AT = U
Hh E AL T HEE X & T T R3S 6 5 100088

FES:  (86-10)62019451

ZRE R
Ty
HiL 5 (86-10) 62411620

PCT/ISA/210 FR(E 2 T) (2009 £ 7 H)




ERERRE

EFEn

R R PCT/CN2012/088028
BRI 5 A ATE KL AT E
LR
CN 102543418 A 04.07.2012 I
CN 101064206 A 31.10.2007 x
CN 101265529 A 17.09.2008 o

PCT/SA210 FR(RIIEERIH) (2009 4 7 A)




EiRiERIR &

b FRIE S
PCT/CN2012/088028

B o T R 22 2R (IPC) A R 2 BB 03 AN TPC B 756
HO1F 41/02 (2006.01) i
B22F 3/16 (2006.01) i

C22C 19/07 (2006.01) i

PCT/ISA/210 R IHT) (2009 %7 B)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - claims
	Page 7 - wo-search-report
	Page 8 - wo-search-report
	Page 9 - wo-search-report
	Page 10 - wo-search-report
	Page 11 - wo-search-report
	Page 12 - wo-search-report

