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� 1  Sm-Fe������ XRD�� 

Fig.1  The XRD patterns of Sm

2

Fe

17

: (a) as-cast, (b) after 

hydrogenation-disproportionation at 873 K for 1 h in 

H

2

, (c) after nitriding the sample (b) at 773 K for 4 h, 

and (d) after oxidizing the sample (c) in O

2

 at 573 K 

for 1 h 
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Fig.2  TEM image and diffraction patterns of SmH

x

/α-Fe. 

 

 

 

 

 

 

 

 

 

� 3  SmO/α-Fe���� SEM!" 

Fig.3  SEM image of SmO/α-Fe composites 
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 4  SmN/α-Fe� SmO/α-Fe��������� 

Fig.4  The relative permittivity (a) and the relative permeability 

(b) plotted against frequency for SmN/α-Fe and  

SmO/α-Fe composites in the 0.5~18 GHz 
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 5  ������ SmO/α-Fe������ 

Fig.5  Frequency dependences of RL of SmO/α-Fe composite 

at different thickness 

 

��������

1) SmFe�i¡�-¢�¿!Æ1°�fAN)

10 nm�SmH

x

/α-Fe�4��»]
Ò�gh- 

2) SmO/α-Fe
t�uv³ SmN/α-Fex��O

P�bs� SmN/α-FeYwx� SmO/α-Fe^�pq


mýg²���:;z{pq- 

3) SmO/α-FeD�<=
r�:;TPO RLN�

–20 dB
:;�Z0 3.3~10.65 GHz-S 4.8 GHzRL

ÊNIF?–50 dBg²ñ«0 2.92 mm- 

 

����    References 

[1]

 

Snoek J L. Physica[J], 1948, 14: 207 

[2] Koji Miura, Masahiro Masuda et al. Journal of Alloys and 

Compounds[J], 2006, 408~412: 1391 

[3] Lian L X, Deng L J et al. Journal of Alloys and Compounds[J], 

2007, 441: 301 

[4] Zhou Shouzeng( !" ), Dong Qingfei(#$% ). Super 

Permanent Magnets(&'(�) )[M]. Beijing: Metallurgy 

Industry Press, 1999: 406 

[5] Ye Jinwen(*�+), Liu Ying(, -), Gao Shengji(./0) et 

al. Journal of the Chinese Rare Earth Society(12�34

5)[J], 2005, 23(3): 303 

[6] Ye Jinwen(*�+), Liu Ying(, -), Li Fang(6 7) et al. 

Rare Metal Materials and Engineering(�������	


)[J], 2005, 34(12): 2002 

[7] Coey J M D. Journal of Magnetism and Magnetic Materials[J], 

2002, 248: 441 

[8] Li Fang(6 7), Liu Ying(, -) et al. Metallic Functional 

Materials(��89��)[J], 2004,11(3): 1104 

[9] Sugimoto S, Kagotani T et al. Journal of Alloys and 

0 2 4 6 8 10 12 14 16 18

0

2

4

6

8

10

12

14

16

18

20

r

''ε

r

'ε

 

P
e
r
m

i
t
t
i
v
i
t
y
,
 
ε

 

r

a

 SmN/α-Fe

 SmO/α-Fe

 

 

 

 

 

-0.5

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

0 2 4 6 8 10 12 14 16 18

r

'µ

r

''µ

P
e
r
m

e
a
b
i
l
i
t
y
,
 
µ

 

r

b

 

 

 SmN/α-Fe

 SmO/α-Fe

 

 

Frequency/GHz

 

 

–

0 2 4 6 8 10 12 14 16 18

-50

-40

-30

-20

-10

0

 

 

R
e
f
l
e
c
t
i
o
n

 
L

o
s
s
/
d
B

Frequency/GHz

3.95 mm

2.92 mm

1.6 mm

 

 

 

 

–

–

–

–

–



� 4 �                            ������	
 SmN/α-Fe � SmO/α-Fe ��������                        �729� 

Compounds[J], 2002, 330~332: 301 

[10] Liu Jiurong, Itoh Masahiro, Jiang Jianzhuang et al. Journal 

of Magnetism and Magnetic Materials[J], 2004, 271: 147 

 

 

Electromagnetic Wave Absorption Properties of Nano-Crystalline SmN/α-Fe 

and SmO/α-Fe Composite 

 

Chen Xianfu, Ye Jinwen, Liu Ying, Lian Lixian, Chen Mei, Tu Mingjing 

(Sichuan University, Chengdu 610065, China) 

 

Abstract: Nano-crystalline SmN/α-Fe and SmO/α-Fe double phase composite with electromagnetic (EM) wave absorption property was 

prepared by hydrogenization and dehydrogenization followed by nitrogenation and oxidation treatment. The results show that the 

measured real part and imaginary part of dielectric constant for SmN/α-Fe are higher than that for SmO/α-Fe, but the complex EM 

permeability of SmO/α-Fe is higher than that of SmN/α-Fe, their imaginary parts of the relative permeability µ″ exhibit two resonant peaks 

and high values over the 0.5~18 GHz range. Because the match between the permeability and the dielectric constant for SmO/α-Fe is 

better than that for SmN/α-Fe, therefore the former has better EM wave absorption property and its RL (reflection loss) is less than –20 dB 

with absorber match thickness of 1.60~3.95 mm in the frequency range of 3.30~10.65 GHz. The minimum RL is –50 dB, absorber match 

thickness is 2.92 mm at 4.8 GHz. 

Key words: electromagnetic microwave absorbers; disproportionation reaction; SmFeN 
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