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Fig.1  XRD pattern of Ba
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Fig.2  XRD patterns of 2#, 3# and 4# 

20 40 60 80

 

 

I
n
t
e
n
s
i
t
y
/
a
.
u
.

2θ /(

o

)

Ba

0.6

Sr

0.4

TiO

3

20 40 60 80

 

 

I
n
t
e
n
s
i
t
y
/
a
.
u
.

2θ  /(

o

)

�

�

�

�

�

�

�

�

�

�

�  FeNi

�  Ba

0.6

Sr

0.4

TiO

3

2#

3#

4#



¹3716¹                                       ½�¾jk?$%                                              � 48� 
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Fig.3  SEM image of each sample: (a) FeNi; (b) Ba
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Fig.4  Relative permittivity of 1#, 2#, 3# and 4#: (a) ε′ and (b) ε″ 
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Fig.5  Relative permeability of 1#, 2#, 3# and 4#: (a) µ′  

and (b) µ″ 
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Fig.6  Reflection loss of 1#, 2#, 3# and 4# 
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Fig.7  Curves of λ/4 and thickness and electromagnetic wave reflectivity of 1# (a), 2# (b), 3# (c) and 4# (d) 
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Table1  Energy distribution and M of each sample at the peak 

frequency of reflection loss 

f/GHz R/dB 

Reflective 

energy 

Reflective of 

front-interface 

Internal loss 

energy 

M 

2.7 -12 0.06 0.50 0.06 21 

3.8 -31 7.9�10

-4

 0.38 0.24 16 

4 -27 0.002 0.37 0.26 15 

3.7 -27 0.002 0.40 0.20 17 

 

 

 

 

 

 

 

 

 

 

 

� 10  ��� !"#$% 

Fig.10  Impedance matching curves of 1#, 2#, 3# and 4# 

 

3  �  � 

1) ��������	
� FeNi/Ba

0.6

Sr

0.4

TiO

3

����Ba

0.6

Sr

0.4

TiO

3

����� FeNi�����

�� 

2) 	
��� Ba

0.6

Sr

0.4

TiO

3

��� ����

!"������ #$%&'()*�+,-.

/01234�'(56�� *789/0�:

; 2%���<���8=/0>?� 

3) �� 1/49@ABCDEFGH+,-.EF

I FeNiJFeNi/Ba

0.6

Sr

0.4

TiO

3

��� KL%&MM

NO$PQRSTUV�WX YZ�KL%&MM 

[7\O89�

r r

ε µ

]S�89�8=/0O

89�^_�O`_�KL9 0�a.H89

� +,-./0]S� 

 

����    References  

[1] Zhang Jian(& '), Zhang Wenyan(&()), Xi Zhengping(*

+,). Rare Metal Materials and Engineering(-./012

345)[J], 2013, 336(4): 194  

[2] Cao Maosheng, Han Chen, Wang Xixi et al. Journal of 

Materials Chemistry C[J], 2018, 6(17): 4586  

[3] Wang Xixi, Ma Tao, Shu Jincheng et al. Chemical Engineering 

Journal[J], 2018, 332(15): 321  

[4] Yang Tao(6 �), Pan Shunkang(789), Wang Xiaokun(:

;<) et al. Rare Metal Materials and Engineering(-./0

12345)[J], 2013, 42(5):1038  

[5] Li Yong, Cao Maosheng. Materials and Design[J], 2016, 110: 

99  

[6] Wang Qi(: =), Guan Jianguo(>?@), Wang Wei(: A) et 

al. Materials Science & Technology(12BC34D )[J], 

2005, 13(3): 231  

[7] Xie Jianliang(E?F), Lu Chuanlin(GHI), Deng Longjiang 

(JKL ). Acta Materiae Compositae Sinica(MN12C

O)[J], 2007, 24(2): 18  

[8] Ma Junru, Wang Xixi, Cao Wenqiang et al. Chemical Engineering 

Journal[J], 2018, 339: 487  

[9] Zhang Yanlan, Wang Xixi, Cao Maosheng. Nano Research[J], 

2018, 11(3):1426 

[10] Liu Jia, Cao Maosheng, Luo Qiang et al. ACS Applied 

Materials and Interfaces[J], 2016, 8(34): 22615  

[11] Wang Tao(: �),Wei Jianqiang(P?Q), Zhang Zhaoqi(&

R=) et al. Materials China(S@12TU)[J], 2013, 32(2): 

94  

[12] Cao Maosheng, Yuan Jie, Liu Haitao et al. Materials and 

Design[J], 2003, 24(1): 31  

[13] Cao Maosheng, Zhu Jing, Yuan Jie et al. Microwave and 

Optical Technology Letters[J], 2002, 34(6): 442  

[14] Cao Maosheng, Qin Ruru, Qiu Chengjun et al. Materials and 

Design[J], 2003, 24(5): 391  

 

 

 

Preparation and Low Frequency Absorbing Properties of FeNi/Ba

0.6

Sr

0.4

TiO

3

 

Core-Shell Nanostructures  

 

Suo Qingtao, Xu Baocai, Wang Jianjiang 

(Army Engineering University Shijiazhuang Campus, Shijiazhuang 050000, China) 

 

1 2 3 4 5 6

0

10

20

30

40

 

 

M

Frequency/GHz

 1#

 2#

 3#

 4#



�3720�                                       -./012345                                              � 48V 

Abstract: Ba

0.6

Sr

0.4

TiO

3

 powder was prepared by sol-gel method, and Ba

0.6

Sr

0.4

TiO

3

 was mixed with FeNi alloy powder by ball milling 

method. FeNi/Ba

0.6

Sr

0.4

TiO

3

 composite with three different Ba

0.6

Sr

0.4

TiO

3

 powders was successfully prepared. The morphology and 

composition of FeNi alloy micropowder before and after the addition of Ba

0.6

Sr

0.4

TiO

3

 were analyzed by scanning electron microscopy and 

X-ray diffractometry. The electromagnetic parameters of FeNi and FeNi/Ba

0.6

Sr

0.4

TiO

3

 composites were measured by vector network 

analyzer.. The results show that the irregular granular Ba

0.6

Sr

0.4

TiO

3

 powder can be successfully prepared. The Ba

0.6

Sr

0.4

TiO

3

 powder is 

mostly coated on the surface of the flake FeNi alloy powder, and with more Ba

0.6

Sr

0.4

TiO

3

 powder addition, the thickness of the coating 

gradually increases, and the shape of the FeNi alloy is gradually blurred. The Ba

0.6

Sr

0.4

TiO

3

 powder coating layer effectively reduces the 

dielectric loss of the FeNi alloy micropowder, improves the impedance matching performance in the low frequency band, and improves the 

low frequency absorbing performance. The relationship between the peak frequency of reflection loss and electromagnetic parameters was 

analyzed by 1/4 wavelength interference cancellation theory. The reflection intensity peak intensity was analyzed by interface reflection 

model and material impedance matching. 

Key words: Ba

0.6

Sr

0.4

TiO

3

; FeNi; low frequency; electromagnetic parameters; absorbing properties 
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