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Structure and magnetic properties of bulk nanocrystalline SmCos
sintered magnet
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Abstract: The bulk nanocrystalline SmCos sintered magnet was prepared by spark plasma sintering technique (SPS). The
structure and magnetic properties of the magnet were studied. XRD patterns show that the mill powder exhibits
amorphous structure and the magnet exhibits CaCus structure. TEM observation indicates that the microstructure of the
magnet is composed of SmCos single phase grains with an average grain size of 30 nm. The magnetic measurement
shows that the coercivity of the magnet reaches as high as 2.28 MA/m. The high ratio M,/M; of 0.7 demonstrates the

existence of strong intergrain exchange coupling among the nanograins. The magnet exhibits a good thermal stability

with coercivity of 0.72 MA/m at 773 K, and the coercivity temperature coefficient f of —0.146%/K.
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Fig.1 XRD patterns of as-milled powders and sintered

magnet
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Fig.2 TEM image and SAED analysis of SmCos sintered

magnet
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Fig.3 Magnetic hysteresis loop of SmCos sintered magnet at

temperature of 300 K
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Fig.4 AM—H curve of SmCos sintered magnet at magnetic

field of 1.6 MA/m

SRIASHAEEE . T2 AE 1.6 MA/m 415 T
PIARIE BIRGABFIRGS B AHENIAE S m AMid I 1
L[] R SR AT A AT S A7 A

A, SR R IR HAT A 2.28 MA/m (1) 14 5L
Hemi)) Heo 5EFLIRIR, T5EIA N SmCos 845 Wb 1A o
Hemi g8 1 S G % ) 5 Hao SmCos RALGH)
() Hy—fK 28~32 MA/m(‘%E i ). SmCos [ [ 5
P37 F RV T 2¢ S Co JETPY, 7 SmCos T,
2c SRPIA SN, 3g dfh Bhifn. EAR 3g efii Co
X Gy A ) ¢ B AR )50, {H Co-Co Z[H][1)
L RAZ R L-S B4 1B AN 537 1 L [ 4 FHAE SmCos
SRAF RIS ) ek HAPT . ok, IR SERER I 4G
A M Ze (W1 3) ERIN, HANRRIACERIN, AR
ETHLIORAE . [, AER — 5 BRI AR i it £ m] LA
i, SRR A B SR BT AR A A
FEAEARTE Z B0 RS, T ad ST AR ET 400, 0 s
BERT DGR EVETFLIET, R, ASTEH N, 9k dh
SmCos Ke 45 HER IR T A2 EH iy S A 1 I B 437 % P 428
TR, T A A AR LA e IR e AR T iR

2.4 SmCos fREEH AR S IRIRME B 2% 17

R MEAAEAN RN SR IR W it ] 5 Fros . i
Bl 5 wlEth, begiiiis BAT RAF i ek vk me, A6
673 K I HHFm 44 1.32 MA/m, £ 773 K I8 0.72

B " Her, —H g o
MA/m, Femil JJii R (S =—"——x100%)
He (T, =Th)

21 -0.146%/K(300~773 K), A i A4 i Ak
RIFIE— DR

0.6

SmCos sintered magnet

1— 573K, H,=1.32MA/m
2— 673K, H.=0.99 MA/m
04+ 3— 773 K, HCZU,TZMA,"’TI‘I

MIT

021

16 12 08 0.4 0
H/(MA-m™)

5 SmCos Le&E MEAATEA RN SN H 2.4 MA/m T

JE Rl R 2k

Fig.5 Demagnetization curves of SmCos sintered magnet at

different temperatures and magnetic field of 2.4 MA/m
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