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Fig.1  XRD patterns of DyF

3

-doped NdFeB magnets before and 

after hot deformation (a-Nd

2

Fe
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B XRD standard spectrum, 

b-SPS precursor magnet, c-60% height reduction, and d-70% 

height reduction) 
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Fig.2  SEM images of DyF
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-doped magnet before and after hot deformation: (a) SPS precursor magnet and (b) 70% height reduction 
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Fig.3  BSE images (a, c) and clement Dy distribution by WDS (b, d) for DyF
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-doped magnet before (a, b) and after (c, d) hot deformation 
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Fig.4  Demagnetization curves and hysteresis loops of hot deformed magnet: (a) DyF
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-doped hot deformed NdFeB magnets with different 

height reductions and (b) doped and undoped DyF

3

 hot deformed magnet of 70% height reduction 

 

�¬[y���}�DyF

3

»¼������¦¯

)"¹�°?�"¹¸��.»¼ DyF

3

���[}þ

����h���}����"¹¸�fgw7)

®=�)PQ DyF

3

I���������Í2�'

4b 9J)f}�����h�".»¼e»¼ DyF

3

������st=c'�*�_` DyF

3

U}��

�����g��<?�� 2 Á���UÈ���f

�g´�DyF

3

»¼� SPSUÈ����� 0.77 T�.

»¼� SPSUÈ������ 0.78 T��s�[yf

}h��������ý�����u7=�_`

) DyF

3

}������� 637 kA/m ��a 1225 

kA/m���)� 2�=cU����� SPS��a�

�����Dy YZ� Nd

2

Fe

14

B fæ×��`a89

:`�?���y|Âa)�F����^�� Dy

 

-1500 -1000 -500 0

0.0

0.4

0.8

1.2

 

70%-HDed sample

 

 

B
/
T

SPSed sample

60%-HDed sample

H/kA·m

- 1

a

-3000 -2000 -1000 0 1000 2000 3000

-1.5

-1.0

-0.5

0.0

0.5

1.0

1.5

 

 

H/kA·m

-1

Without DyF

3

With DyF

3

b

a 

c 

d 

b 

Dy 

Dy 

3 µm 

10 µm 

10 µm 

3 µm 



� 11�                                �����DyF

3

56-./ NdFeB789:;<=>?@                      �3743� 

YZ#h®háâ�àå�fb����b×Ë�

Nd��((Nd,Dy)

2

Fe

14

B<��iW�'jh��f�

��9���)���������=ý��DyF

3

�

_`��¹º NdFeB �����}���"¹�¸

��<I�´�����b^pq��XY��Ò= 

2.3  DyF

3

��������	
�� 

À SPS UÈ��e��Ø 70%�������ß

��}�àD)íu����	��	{R;' 5ýJ=

� 2h u���f¦���Ø� 70%� DyF

3

»¼

��������í�)�����í�E E

corr

= -0.68 

V�� SPSUÈ�����í�)º���í�E E

corr

= 

-0.75 V=<=8� 3.5% NaCl"#b�70%��Ø��

�������W)7=à��PQ,¯�[y���

}������!0b���í���¹º�<C8�

��} DyF

3

»¼���íu���G&������

���'#hM=<?cd SPS UÈ�����)�

��������Yº��� SPSUÈ����� 7.48 

g/m

3

����������� 7.60 g/m

3

��OUÈ�

æ×�#t���������)����<?���

�������'#h¡�µ�«�=PQC8

[12]

�

NdFeB��b�eNdf?Í2����'��m��

�Z�e Nd f��ffg��h��íu��'=

DyF

3

»¼à��}�F YZ�#� Nd YZ{v�(

NdF

3

[10]

�� DyYZ�#�e Ndf,² b��(u

�'0h`¡·��Mf���)�Mf�í í��

����������'#

[13]

=�O�U3�a��

�y|b DyF

3

»¼��b DyF

3

ËÌ�háâ?��

�'#���~�mµ�= 

 

 

 

 

 

 

 

 

 

 

 

� 5  -./Y� DyF

3

56 NdFeB789ª�¦§ 

Fig.5  Polarization curves of DyF
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-doped NdFeB magnets before 

and after hot deformation 
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Abstract: Based on the hot deformation technique, the microstructure and magnetic properties of DyF

3

-doped hot deformed NdFeB 

magnets were investigated. The results show that by hot deformation, the magnet obtains flat-shaped grains with obvious C-axis 

orientation characteristics, and the remanence increases from 0.77 T of the precursor sintered magnet to 1.34 T, which increases by nearly 

74%. In addition, the hot deformation process can further diffuse DyF

3

 into the main phase of NdFeB, forming a (Nd, Dy)

2

Fe

14

B phase, 

and lead to the coercivity loss reduction. Electrochemical tests show that the hot deformation process increases the corrosion potential of 

the magnet and reduces the current density. When the deformation condition is 800 ºC/70%, the magnet has the best comprehensive 

magnetic and electrochemical properties, and its magnetic properties can reach: B

r

=1.34 T, H

cj

=1225 kA/m and (BH)

max

=286 kJ/m

3

. 

Key words: NdFeB; hot deformation; DyF
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