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Table 1  Amorphous peak positions of 2θ

max

 and the average 

atomic distance (d) deduced from the XRD patterns 

of C1 and C2 alloys in Fig.1 

Alloy 2θ

max

/(°) d/nm 

C1 44.3177 0.2504 

C2 44.3217 0.2504 
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Fig.2  Hysteresis loops of C1 and C2 alloys (the inset is the 

saturation magnetization curves of C1 and C2 alloys) 
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Table 2  Saturation magnetization (M

s

) and coercivity (H

c

) of 

C1 and C2 alloys deduced from the M-H loops 

Alloy M
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/A·m

2
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C1 134.58 12.92 

C2 130.96 7.58 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 3  C1 � C2 ���� !" 0.3#0.4#0.45#0.55 � 0.6 

mol/L NaCl $%&�'()*+,-.�&/0123

*4+5)(67!.i

peak

8�9+:;<=(67!

.i

min

88 

Fig.3  Potentiodynamic polarization curves of C1 (a) and C2 (b) 

ribbons in 0.3, 0.4, 0.45, 0.55 and 0.6 mol/L NaCl 

solutions (the arrows denote the anodic activity peak 

current density (i
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) and minimize current density of the 

passive region (i
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Fig.4  Curves of corrosion potential (E

corr

) (a), change rate of 

initial anodic oxidation current (lg(i

peak

/i

min

)) (b) vs 

concentration of NaCl solution (C

NaCl

) deduced from the 

potentiodynamic polarization curves 

1E-8

1E-6

1E-4

0.01

a

i

min

i

pea k

 

 

C1

-0 .8 -0.6 -0.4 -0.2

1E-7

1E-5

1E-3

b

 

i

min

 0.3 mol/L

 0.4 mol/L

 0.45 mol/L

 0.55 mol/L

 0.6 mol/L

C
u

r
r
e

n
t
 
D

e
n

s
i
t
y

,
 
i
/
A
·
c

m

-
2

Potential, E /V

SCE

C2

i

peak

– – – –

C

NaCl

/mol·L

-1

 

–

–

–

–

E

c
o
r
r

/
V

 

l
g

(
i

p
e
a
k

/
i

m
i
n

)
 

a 

b 



�598�                                           IJ�KLM�NO                                           � 50P 

��������	
����� 

� 5 � C1 � C2 ������ 0.3�0.4 � 0.6 

mol/L NaCl��������� � SEM!"#$�

%&'(���!")*+,-.�/0 NaCl ��

���12� 5a�5b�5c3�C1 ����4�1��

+,�5�6789!":;<=>�?-@A�B

C�DEF'2� 5d�5e�5f3� C2��!"+,E

GHI��J*=>.K�!L C2 ���M��N

OPQR C1 �����STUVWX!"Y� EDS

OZ[\]^_R! 3��̀ �VW 1X Fe��Ga

�bc%Odefg Fe�h�ijk�]^�l! 3

�mnF'�SVWX!"Y� Si���oaR��

Bp Si����qrD FeSiB��stuvwxyz

{|}~xZ���.�FeSi����������

Rst!"� FeB �����RVR�X�� XRD

]^�!L���st!"7�* Fe

3

Si ���]��

`����E� Fe

80

Si

20

�� Si �Ga

[15]

�c���

�����4�a��� Si b���l��X��

����2C1��3�� ¡X2¢£p¤32C2�

�3�!"¥¦§#¨ SiO

2

©Y�ª¨«��!"¬

�Y�a� Si��

[16]

�n! 3�]^�%&®��

��¬�Y�¯¨�°±st!"�²³´P& SiO

2

� Nb�h�i�´

[17]

�µ³�& Fe�h�i�´�

¶³Y]��·� FeCrMoCBY ;p¸���� HCl

�����¹#¨�¶³Y]^º»¼

[18]

�c��C1

{ C2 ���M��NO½£��!"� Si¾Fe¾Nb

h�i�¬�Y�¿�{ÀÁN¹Â�

[19]

�D C1 �

��Ã����GÄ�p¤7m228%3½Å`��

�!"�7�G�7¦�ÆÇ C1 ��!"¹#¨¬

�Y�ÀÁNGÈ�¿�)É�Êµn VSM ]

^�C1�����º�¸�BpºËº��ÌÍ�Î

�ºÏÐÑ�ÆÇ`�"b�XRaÒN<Ó�c� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 5  C1� C2�QR� !" 0.3, 0.4� 0.6 mol/L� NaCl$%&(+���S�1T SEMUV.W�"XYZ[\]�^

_`&ab12 EDScd)e8 

Fig.5  SEM morphologies of electrochemical corroded surfaces of C1 (a~c) and C2 (d~f) alloys in 0.3 (a, d), 0.4 (b, e) and 0.6 (c, f) mol/L 

NaCl solutions (the insets are magnified local images, and the numbers in circles indicate the EDS analysis positions) 

 

� ���� 5 ����	
 EDS �� 

Table 3  EDS results of each position marked in Fig.5 (at%) 

Position Fe Si Nb O 

1 16.95 17.28 4.48 39.57 

2 - 17.48 4.90 66.16 
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Abstract: The Fe

73.5

Si

13.5

B

9

Cu

1

Nb

3

 alloy ribbons fabricated at circumference speed of 14.65 and 43.96 m/s (labeled as C1 and C2) were 

investigated by XRD, VSM, electrochemical workstation and SEM. The XRD results show that the low-cooling-rate sample (C1) has a 

nanocrystalline/amorphous dual-phase structure and the high-cooling-rate sample (C2) has an amorphous structure. VSM results show that 

both C1 and C2 alloys have excellent soft magnetic properties, and C1 alloy shows a strong magnetic anisotropy, which is induced by both 

the ordered atomic bonds of nanocrystalline phase and strong interaction between the nanocrystalline phase and amorphous matrix. The 

electrochemical polarization test results show that the corrosion resistance property of C2 alloy is better than that of C1 alloy, which is 

attributed to the heterogeneity structure and internal stress in the ribbon surface formed on the spinning process.  

Key words: Fe-based nanocrystalline alloys; soft magnetic properties; corrosion resistance properties 

 

Corresponding author: Ma Haijian, Ph. D., Associate Professor, School of Mechanical-Electrical and Vehicle Engineering, Weifang 

University, Weifang 261061, P. R. China, Tel: 0086-536-8785603, E-mail: hjma@wfu.edu.cn 


