
� 38� � 10� ��������	                            Vol.38, No.10

2009�      10�                       RARE METAL MATERIALS AND ENGINEERING           October 2009

�����2008-09-15

���	����	
��
������20070420217�


��
�������1974����	������� !"#�$%&'()�*� �+ 710072�,-.029-88460374�E-mail: 

ycl@nwpu.edu.cn

���� Fe-B ����	
���
���

��������� ��	
�

(������  !"#�$%&'()�*� �+ 710072)

� ��/0123456789:;<=>?@:A"#�BCD Fe-BEF>�1G?@:AHI:A !JK7

ALMN?OPQ !:R?;STUV�>�1GALMN?W6GXD1G?:ARY�Z[:\ALMN]^

_`?STabcdef@:A/I:A !JK?gh�ij:AY7k�<?lmnSonFp�qHEFJKl

rs !]^?\tOPuab[:ALMNvwxyQ 

����;STz@:AzI:AzFe-B>�

�������TG14�TG115.25 ������A �� ��1002-185X(2009)10-1745-04

��������	
��
����, ���

����������������� !"��	


#$�%&'()'*+,�-./0123��

45�6789:�;<=>?@ABCD!�E7

FG#H� 1961I:V. B. Kurfman JKL�
��

�	
5MN�O��'P���QRST�U

[1]

#

V1WXTY�
Z[\��]4�0^_`:a3:

���	
bcdef"ghijk�RC0�Al

mD!:/nodefDg5p=j�?@qrA�

�s"#bctu:���vwxZyz{�|}o

~�E�:���������:de�����"

���?@��� x���:�/1+��|��

��Ayz{|}��E7�_�FG#-����

����������bcde��������?

@:/nde��������y���?@:�/

�b����0���>�1�����D!���

 ���� #¡¢:£Z¤��()���q¥�

�de¦§1�¨©���:�ª«¬��­®!¯

°_±²���³�´��R:$/1������

����µTYFG#

¶_���·¸�¤��A������>�

Fe-B¹«����������:º»��,'��

,'¼½,����"�¾[�'¿À��¹«?@

�q0'qÁ���-Â����:eÃÄÅÆ�

Fe-B¹«��¿À�z{�|}#

���� �

_�
 Fe-B ¹«��ÇÈ
É,1 99.8%�É

FeAÉ,1 99.5%���É BÊ|}0����:Ë

ÌÍG¹«��0��7ÎÏÐ_���0�#¼Ñ

��®Ò-|�*ÉÓÔÕÖ�:×��*ØÙ�2

�*ÉÚÛÜÝ��Þ��#1µß����àá¤

������âr:������;ÈãÒä|�

B

2

O

3

åæV1çRè:×é
êë���	
ß��

LìÀfg��¤��A���#������:é


í¢4î�ï4f×�������:ð�ïñ�

òó�ôõöf:�÷�ø�1 5 ms:4îùúûZ

±5 K#Lì�0���'?@��A�ªüýf��

�ôÙþ�����������ICP	'�C
��

�OM	'
�ô�(TEM)'��ô�(SEM)'X���

��XRD	���0# 

������	
�


��

������/���


���������°_g��µ������

��¨Q�:Ë/:t�������������

���, e��ð
�����5p��� �!�

�D!Äö:"#7x�����l|V$1¤Ò�

·¸#Fe-B%&¹«���!�'(�)«q0!B:

�|})«z{�T*��:"+,�����-._

/¤��#tU0
�1���çRèA�T�çR

23:4�d!g5|�����6��,��7s

q¥:Fe-B%&¹«�����J�8de��*�



{1746{                                          |}�~��7�R                                           � 38� 

 

�9:���:�/_/�����()��

[2]

# 

FG;<���,(∆T

Hyper

)hi��BC=>:

Fe-B %&¹«�����∆T

Hyper

?1 300 K

[3]

#/�

�¶_�:� Fe

83

B

17

¹«���0^��µ 300~460 

K����,:�/ß Fe-B¹«����@Aq¥3

�¾A��,àáµ 0.3~0.4 T

m

�kB#Cøo�)

¹«.0�� Fe-B�������µ*���,:_

/µÆ����¤��()��# 

Ë/�_D���:£Z��������ZE

�BF�)�î��:
Z���,;4��BC´

GGî,bH�R:"JbdIJ�K;<���,

hiL�µùú#/nxZMN�BC´G����

+:;<���,o�
Mi:"JO÷µx���

��?@�+��|#1µPQ"¨RS:T#7x

���()����BC-ÂUV��# 


�


�����/�������


W 1 � Fe-B ¹«�����_/¤��/���

()�������#��W 1a�XY�¿¹«�Z

�¹«	0����������:W 1 � b~f ��

�,��1 234'341'386'445 A 460 K ø Fe

83

B

17

¹«���������#�W 1a��[\q¥(T

N1

:

T

N2

��1[\@Aq¥î,)A[\¼½(T

R1

:T

R2

�

�1[\¼½4*î,):���x�¾[�A¹«?

@�q¥A[]#�W 1 � b~f �^��\q¥A¼

½:�x�¹«±���[:��W 1 � c~f 1��

�()�������#£W 1de,
_`: Fe-B

¹«����������bCZ�a������

q¥Ì×b�cîBd�`/:/"o+,µ Fe-B�

�.��'q¥()�-.# 

ex)¹«0����:e Fe

89

B

11

 ¿¹«�� 

 

 

 

 

 

 

 

 

 

 

 

 

� 1  ��:AY� Fe-BEF>�?ALMN 

Fig.1  Cooling curves of the undercooled Fe-B eutectic alloy 

melt with ∆T=234, 341, 386, 445 and 460 K 
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Table 1  Influence of ∆T on ∆T
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Fig.2  Microstructure evolution of the undercooled hypoeutectic 

Fe
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alloy: (a) ∆T=0 K, (b) ∆T=322 K, (c) ∆T=350 K, 

and (d) ∆T=370 K 
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Fig.3  XRD patterns of as-solidified Fe
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hypercoolings of 341, 386, 445 and 460 K 
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Application of Thermal Analysis in Solidification Process 

of Undercooled Fe-B Alloy 

 

Yang Changlin, Yang Gencang, Liu Feng, Zhou Yaohe 

(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China) 

 

Abstract: Adopting the undercooling technique combined molten glass denucleating with cyclical superheating, the solidification 

microstructures of undercooled and hypercooled Fe-B eutectic alloy melts were investigated by the thermal analysis of the cooling curves. 

The results show that the variations of cooling curves of alloy melts reveal the undercooling extent of melts, i.e. according to the analysis 

of the characteristic parameters in cooling curves the achievement of undercooled and hypercooled microstructures can be determined 

directly. And the corresponding relation between the nucleation, distribution, grain size as well as eutectic morphology of the primary 

phase and the undercooling degree can also be reflected by the cooling curves.  

Key words: thermal analysis; undercooling; hypercooling; Fe-B alloy 
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