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Fig.1 Demagnetization curves of Sm(CopyFeo20Cug.06Z10.03)-

(z=7.5~8.5) magnets
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Table 1 Permanent magnetic properties of Sm(CopaFey.22-

Cu.06Z10.03):(z=7.5, 7.8, 8.0, 8.2, 8.4, 8.5) magnets

2 BT Hgkam'  EDmsl
75 1.03 110669  194.14 0.671
7.8 1.03 182722 196.13 0.551
8.0 103 227389 200.99 0.522
8.2 104 2675.16  203.06 0.446
8.4 106 246497  187.94 0.175
8.5 106 239650 17592 0.127
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Fig.3 XRD patterns of Sm(CopqaFeo22Cug.06Z10.03): ( z=7.5, 8.2,

8.5) magnets after aging
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Feo2:Cuo.06Zr0.03)-(z=7.5, 8.2, 8.5) magnets
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Fig.6 EPMA-BEI images of Sm(CovaFeo22Cug.06Z10.03): magnets: (a) z=7.5, (b) z=8.2, and (c) z=8.5
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Table 2 Chemical composition of the points 1, 2, 3

and their area fraction in Fig.6

Point :tl}}// ftf,’// ;ﬁ// Cu/at% iﬁ// 1%
I 270 5261 1585 061 2058 112
238 5184 1493 078 1985  2.65

3 264 5231 1463 091 2009 544

M TEM EUZ OS5 KR Cu JCER 120 A o] LUK IR, B
ZAHNE N, MOREE K R # G, z=7.5 IR Z5 48 /)
¥15), 8 20~30 nm, NS KBRS SAEE, Cu
TR LR EE; z=8.2 N AW H /N R
), #7100 nm, Cu JGEAEMEEAHT I E£E; 2=8.5 It
JROR 285 42 ]SF R E 200 nm HAN5E3E, Cu SRR N
BEM R S thtbnr 3, Bz {3, MRy

7 FER TEM B K& Cu JG 4
Fig.7 TEM images of Sm(CopaFeo22Cug.06Zr0.03): magnets and the distribution of Cu acquired by TEM-EDS: (a) z=7.5, (b) z=8.2, and (c) z=8.5
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Table 3 Chemical composition of 2:17R phase and 1:5H

phase determined by TEM-EDS (at%)

zvalue  Phase Sm Co Fe Cu Zr
2:17R 12.0 48.2 28.5 10.6 0.7

7.5
1:5H 12.4 48.6 25.3 12.7 1.0
82 2:17R 11.3 57.9 22.8 6.5 1.4
' 1:5H 11.6 55.0 18.3 13.9 1.2
85 2:17R 10.7 60.9 21.8 5.0 1.4
] 1:5H 12.2 54.8 17.4 14.6 1.0
z=1.5 i 1:5H |
@
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Fig.8 Schematic magnetocrystalline anisotropy energy profile
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Mechanism Research of 7 Value Affecting Magnetic Properties of Sm(CoFeCuZr),

Zhang Tianli', Wang Wenlong', Xu Cheng', Wang Hui', Zhang Wei’, Zhang Zhihong?, Jiang Chengbao'
(1. Beihang University, Beijing 100191, China)
(2. State Key Laboratory of Baiyunobo Rare Earth Resource Researches and Comprehensive Utilization,

Baotou Research Institute of Rare Earths, Baotou 014030, China)

Abstract: The Sm(CoFeCuZr), permanent magnets with different z values (z=7.5~8.5) were prepared by powder metallurgy. The properties,
constituent phase, precipitated-phase content, microstructure and element distribution of the magnet were characterized by magnetic
measurement system, X-ray diffraction analysis, electron probe and transmission electron microscope. Magnetic properties changed with z
value, and the inherent mechanism was explained. The results show that with the increase of z value the size of cell structure increases and
the 2:17R phase with high saturation magnetization also increases in amount, which finally results in the improvement of remanence B..
The precipitated Zr-riched phase increases when the z value increases, which has a weakening effect on the squareness Hi/Hj. The z value
changes the enrichment of Cu element at the edge of 2:17R phase, and thus influences the coercivity H.. Within the certain range (z <8.2),
the higher the content of Cu at that edge, the larger the coercivity.

Key words: Sm(CoFeCuZr).; z value; magnetic property; microstructure; distribution of Cu element
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