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Fig.1 XRD spectra of the amorphous SmsFegyCu;SisB3;C, 57135

alloys as-annealed and annealed at 400 ‘C
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Fig.2 XRD spectra of the amorphous SmsFegoCu;SisB3Cs 5Zr3 5
alloy annealed at 750 C for 30 min before and after
annealed at 400 C

MTEARIEAAR L, 1 W A AR I Rl A ] . 2R AR Al
ik, EATHAROS TS a-Fe M CERIBER
Im3m) A1 ThyZn,, B £ # Smy(Fe,Si),,C, A0 (= [a]
0 RABm) e ABON EE AR I, 25 AH IR S5 A7 59 g i 52
Fp s s = A T — 2 AR, X3 400 CHAbEE
AR T AR A A R S A 1 R RS FIAR AR R A

i Scherrer A A& A 51, 2 400 Cil K ALPE 5
(144 a-Fe A& R RSFZ) 8 36.5 nm,  HEIE A
GG a-Fe AR &R ST (50.6 nm) Jik)
T 25 14.1 nm; {H 400 CHALFLXT & 4 Smy(Fe,Si)7C,
AR SR ROST 5 m E S/, A JEUR ) 20.56 nm B fil
K% 24.4 nm. [FHF, 7E 400 CHALFE 48 T Sk
ST AR5, f a-Fe MR Smy(Fe,
Si)17C, AHIAERFR 53 F 3 I N ROR ) 71.1%H0 28.9% 4
A5 76.7%H1 23.3%.



%561

GRS AR A5 a-Fe/SmoFe,Co K B A5 7Kl £ SR PE RE LI 5T <997 -

K 3 o SmsFegoCu;SisBsCysZrss & 44 400 CI&
W AAEHEHT JE 4 750 "CIR K TEM MR R 747
SR . BT LUGE H, £ 400 CHAULEE A k)5
B AR RS B Sl gk L3357 934 o Bl 4 45 1 SmisFego-
Cu;SisB3Co sZrs s JRIA A AR di & 4 ML A 400 °C #hkb 2
J . FHE 750 C i g Rl 2 AT DL
JRURASAE S A 4 HLEEAE 750 °C b AbaR KR R 1R 2k 2
WPARAT R, Ut B G G b R R AR RS S P RRAR 225 T
2400 “CARIEL AL HH S A 4 1 v R] 2 2 I AR AT
Oy, RWIILER . AR A AR R L I R A AR U

3 dERGEZ 400 CHACHTTE S 750 TR KK TEM
WL R T T S A A
Fig.3 TEM bright field images and electron diffraction pattern
of the amorphous alloy annealed at 750 “C before and
after annealed at 400 'C  (a: As-quenched, b: annealed
at 400 C)
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Fig.4 Hysteresis loops of the a-Fe/Sm;(Fe,Si);7C, nanoco-
mposite magnets prepared by SmsFegoCu,Zr; 5SisB3

C,sannealed at 750 C
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Enhancement of Magnetic Properties by Annealing at Low Temperature
for the a-Fe/Sm,Fe;C, Nano Composite Alloy

Zhang Pengyue', Ge Hongliang', Chen Liangfu', Chen Kuiyu', Liu Jianhua®
(1. Magnetism Key Lab of Zhejiang Province, China Jiliang University, Hangzhou 310018, China)
(2. State Key Laboratory of Metastable Materials Science and Technology, Yanshan University, Qinhuangdao 066004, China)

Abstract: The effects of pre-annealing below the crystallization temperature of an amorphous alloy on the amorphous microstructure, the
nano crystalline structure and the magnetic properties of a-Fe/Sm;Fe;;C, nano composite alloy have been investigated by XRD, TEM, and
VSM. Experimental results show that, the short-range order range and the coordination number increase, whereas the nearest neighbor
atomic distance decreases, as the amorphous SmsFegoCu;SisB3C,5Zr; s is annealed at 400 ‘C for 30 min. The change of microstructure
parameter of the amorphous alloy is helpful for the formation of a-Fe/Sm;,(Fe,Si),7C, composite with a fine and an uniform grain size. The
grain size of the o-Fe phase of 36.5 nm is smaller than that of the a-Fe phase of 50.6 nm in the alloy without preannealing treatment for
the a-Fe/Sm,(Fe,Si),7C, nano composites prepared at 750 ‘C for 30 min after pre-annealing at 400 ‘C. Moreover, both the coercivity and
the remanent magnetization of the a-Fe/Sm,(Fe,Si);7C, nano composite magnets prepared by preannealing the amorphous alloy are higher
than those of the nano composites prepared without preannealing treatment.

Key words: amorphous alloy; nano composite magnet; radial distribution function; a-Fe/Smy(Fe,Si);7Cy
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