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Fig.1  Hysteresis loops of MnBi/Sm

2

Co

17

 composite magnetic 

powder with different amounts of MnBi alloy added 
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Fig.2  Coercivity (a), saturation magnetization (b), remanent magnetization (c) and remanence ratio (d) of MnBi/Sm
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Fig.3  XRD patterns of MnBi/Sm
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 composite magnetic 

powder with different MnBi alloy contents 
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Fig.4  SEM images of MnBi/Sm
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 composite magnetic powder with different amounts of MnBi added: 

(a) 0%, (b) 15%, (c) 50%, and (d) 100% 
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Fig.5  Element distribution of MnBi/Sm
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 composite magnetic powder with 50% MnBi content: 

(a) Sm, (b) Co, (c) Mn, and (d) Bi 
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Fig.6  δM plots of MnBi/Sm
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with different amounts of MnBi added 

Sm

2

Co

17

��KS�ñ�¢��{�Ñ*KL� ¡

¢�ª 15% MnBi �������µ�%Ñ MnBi �

��#K:�)STUV¸�¥¹A�Oº»)KL

� Sm

2

Co

17

��R�� !J Sm

2

Co

17

���"�A

pÄ���åæKL� ¡¢�Ï��*ñ�¢�Ö

#$%��{�Ñ����µK:�ÜÝÞ�ße� 

MnBi ����������\mÜÝÞ�ße

�&'}¶½p��2ïßeý�M

d

(H)[M(H)ä�

]�°{�� 7 �2ïßeý�� MnBi �����

��� M

d

(H)[ M(H)ä��() Kneller � Hawig *

+�)�ÜÝÞ��5&�]µ�H

r

[ H

c

�¢��

1.09�*µ H

c

�,-./0�hi� 7 µ� H

r

[ H

c

�¢�<��$�� MnBi ��� Sm

2

Co

17

��� 

 

 

 

 

 

 

 

 

 

 

 

 

  7  «¬�7ug¡ MnBiJK!-HS M

d

(H)% M(H)�� 

Fig.7  M

d

(H) and M(H) curves of magnetic powders with different amounts of MnBi alloy added under external field: 

(a) 0%, (b) 15%, and (c) 50% 
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Fig.9  Area ratio of a single recovery curve to the entire hysteresis loop for magnetic powders with different amounts of MnBi added 

under the demagnetization field: (a) 0%, (b) 15%, and (c) 50% 
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Abstract: The MnBi/Sm

2

Co

17

 magnetic composite powder was prepared by chemically assisted high-energy ball milling process, and the 

effect of the content of MnBi alloy on the magnetic properties and microstructure of the composite powder was studied. As the content of 

MnBi alloy increases, the coercivity of the composite powder first increases slightly, and then keeps stable at about 640 kA/m, while the 

coercivity of all the composite powder is lower than 864 kA/m of pure MnBi milled powder; the saturation magnetization and remanent 

magnetization of the composite powder gradually decrease. No obvious elements interdiffusion is found in the composite magnetic powder. 

The exchange coupling effect of the composite powder was analyzed by the Henkel curve. The δM of the composite magnetic powder 

reaches the maximum value when the MnBi addition amount is 15wt%, indicating that the composite powder has a strong exchange 

coupling effect. The evolution of the remanence ratio of the composite magnetic powder with the increase of MnBi alloy content has been 

analyzed depending on the morphology and the exchange coupling effect of the composite magnetic powder. 
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