
� 47� � 9� ��������	        Vol.47, No.9

2018� 9�         RARE METAL MATERIALS AND ENGINEERING  September 2018

�����2017-09-06

���	����	
��
�51274057�51474057�


��
�������1986������������
����� �  110819�!"#024-83688995�E-mail: junkaizhang@foxmail.com

���������	
��
�������

���

1,2

�� �

1,2

(1. ������� �  110819)

(2. ��$�
%&'()*+,-./��� �  110819)

� ��012345678
9
:;<=>?�@ABC2D345E
9
FGHIJKLMNOP:QRS

T�CUVWXYZ[\]^_#12345`ab
9
cdef_ghi�gjklm9
:FGHIJKL�

n=o:34p2Db9
qp:rst6gju��vwm345:x7yz�bqp{|4&6}~vw�FG

HIJKL��u�[E
9
��34���omHIK�
P:�����2D 300 r/minU
9
�
P���

��� 5.07%�����34��:
9
oO� 59.4%[

����345�NOP�
9
�FGHIJKL

�������TG146.3  ������A �����1002-185X(2018)09-2857-04

���������	
��
�������

���������������� !�"#�$

%&'()*+���,-./0,-.1�,-.2

3,-�45,-6

[1-5]

789:;<=>?����

@ABC"DEF�8GHIJK�LMNO.PQP

R.ST6:;UV

[6,7]

7$%�WX���:Y�Z

[�\]����^_��`D'Fab�cdef7 

g8h
Ai�ejklDmnopq.^_r

s.turs6��vtursw+xyz{|�r

s}~��6����'(cd

[8,9]

7 �+�F[)

*�����trs����+���t���tr

s���,-����v��������71992

��j�ab C. Vives

[10]

���*�trs4�>?

����cd� �trs¡¢£h
Ai�¤�t

rs ¥�¦?§¨�x©lgª«������¬

:��v��'()*­®7X. D. Wang6

[11]

�*¯

�°o NbFeB�t|±²³����´µt��cd

x�¶·�t������������� ´µt

�¡¸£¹WX:º�»¼Z[���½¾¿u�F

�¡¸&�t|�À.t|¤{|�ÁÂÃÄÅ7Jie 

Zeng6

[12]

cdÆx��ÀÇ(ω=60, 120, 150 r/min)�

t�� Sn-20%PbÈZ[±ÉÊ��ËMBC����

� HI�À�ÌF�����BC&£¹h
�Í�

"F�ÀÇ�t����ËMBC����xÎÏÐ7 

ÑÒÓg���������vÔnx��À�

�t��cd���t�ÕÉÖ
����@ABC

���9×�Ø²Ù"F�À�Ú�@AÛÜÁÝO

Þ ������ÏÐx��ÀÇ�t������

h
^ß7 

��������

ÑÒÓà-D� (99.99%�Z[±É ).áâ

(99.99%).ãâ(99.95%).äâ(99.95%).åâ(99.95%).

�æ(99.95%)�çi(99.95%)7����`±è» 1

Ãé7 

rsêk|D¯�tëN-S±ì�NbFeB�t|�

�ÜÁD 65 mm�(BH)

max

D 400 kJ/m

3

�<í3~¡î

453 K7wïð�^ñò�t|���ÖóêÄÅ�t

|�À7�trsêvôtõ)}~D 5ö10

-2

 T��

À±²¦�D 0(÷Ôn�trs), 300, 600, 900 r/min7 

ø 1 Dù´¦ú����{:4�7{û­�©

f4�vgüý�þ| 5 min¸��4���þ��

����{û��v	
7{û3~D(1723±10) K�

�3 5 min�{|	±��
7�
�ürsêvô

Ôn�trs�rs�ÜD 30 s7{ûÃ*�
�� 

 

 !""�#�$%�"

Table 1  Chemical composition of gold alloy (ω/%) 

Au Cu Zn Co In Al Y 

58.5 36.3 2.0 0.5 1.0 1.0 0.7 
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Fig.1  Schematic of permanent magnetic stirring equipment 

for gold alloy 
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Fig.2  Backscattered electron images of gold alloy obtained under 

different rotating speeds: (a) 0 r/min, (b) 300 r/min, (c) 600 

r/min, and (d) 900 r/min 
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Fig.3  Secondary dendrite arm spacing of gold alloy obtained 

under different rotating speeds 
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Fig.4  XRD patterns of gold alloy under different rotating speeds 
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Fig.5  SEM micrograph and chemical composition analysis 

of the α
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 phase 
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Fig.6  Area percent of α
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 obtained under different rotating speeds 
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Effects of Permanent Magnetic Field on Secondary Dendrite Arm Spacing 

and Precipitate Phase of Gold Alloy 
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Abstract: The permanent magnetic field was applied to prepare gold alloy and the influences of permanent magnetic field on secondary 

dendrite arm spacing and precipitate of gold alloy were discussed. The results show that the rotating magnetic field remarkably refines the 

microstructure and reduces secondary dendrite arm space of the gold alloy. However, a too high rotating speed can increase the skin effect 

of the molten metal and lower the magnetic flux density of the centre, thereby increasing secondary dendrite arm space. The area percent of 

α

2

 can be increased by the rotating magnetic field. At 300 r/min, the gold alloy has the highest area percent of α

2

, which is 59.4% higher 

than that without permanent magnetic field. 

Key words: permanent magnetic field; precipitate; gold alloy; secondary dendrite arm spacing  
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