
� 47� � 2� ��������	                           Vol.47, No.2

2018�      2�                        RARE METAL MATERIALS AND ENGINEERING              February 2018

�����2017-02-28

���	�����	
����2013DFR50090�������	
����������2015KTCG01-11�


���� � ! 1984�" #$" %&'() �*'+�,-.	,/'(,0 �� �1 710072 234029-86538751 

E-mail: hetao1291@163.com

� β ���� ω ���	
�

� �

1,2

�� �

1,2

����

2

��	


1,2

���

2

����

2

 

(1. �*'+�, 56
7���89:; �� �1 710072) 

(2. �<=�-.	
>?@ABC DEF�G-.HI
7��JKL�'(9:; �� �1 710018) 

 

�  ��M βF�GNOPQ ωR@STUVWXYZO αR [\]^�GO_`abcdecfgh i ωRj

klmn opqrstu�vwaxya�z{|d}~��������opf�����opqr��%x�

�~2����d������� ωRxya��a�xaRzK�O��op��f�h���  ¡� ωR�¢

Oop£8d¤¥Ok¦K§f  

����M βF�G�ωR��x�Rz 

�������TG146.2

+

3        ������A        �����1002-185X(2018)02-0705-06 

 

� β �������	
���������

��������������� !

[1, 2]

"#� β

���$�%& ω'�()*+,-./012%0

134567� α'89:;<=

[3, 4]

�>#?@AB

��CD8���
�

[5-7]

"EF�GH ω'�:IJ

KLJIM)NO α'� β'�PQ�R8�� β�

����S��TUVW" 

X 1954YZ[\ Frost� Parris

[5]

? Ti-Cr� Ti-Mn

��$]^_8, ω'�`a)b�GH\cR ω'

�GHdefghij"klm

[8]

R 20 no 80 Yp

)q ω '�GHrs�tuvwrxfyz{K"

1995 Y)|�}��M~�u��/HRTEM5��

�����/3DAP5�]s���GH\c�R ω

'�KLJIM)N? β'� α '�������r

xf��e�GH"P�������������

\

[9]

? 2012 YR�M� β ������$� β→ω '

�rxf�U� " 

¡¢?q\���£¤¥�K� 20no 90Yp

)b¦� HRTEM� 3DAP? ω'KL�IM§z�

¨©GHKª�R ω '�M«JKLJIMJ'�

¬�R α '�®¯�°±rxg*yz�{K�

M+" 

1  ω ���� 

²³:I´µ�¶·(¸ ω 'M* β ¹º»¼

½�¾¿ ω '/2ÀÁ ω '5�ÂÃDÄ¼½�¿

ω'/2�Ã ω'5

[10, 11]

" 

Å���$ β&ÆÇÈ/NbJTaJMoJVJCrJ

NiJFeJW �5ÉÊËÌÍ�ÎÏÐD���? β '

¹ÀÁ�():I ω'��Ñ+,'Ò*¾¿ ω'/2

ÀÁ ω'5

[8]

"K� S. Shekhar 

[12]

� P. Laheurte 

[13]

�

GHKª(½Ó 1¼Ô�ÕÇ���º»DÄ'Ó�

(Ö ω'×?�Æ�IMØÙ°:I" 

D. D. Fontaine 

[14]

� J. C. Williams

 [15]

{K]^�

:I¾¿ ω '�IMØÙgÚ"¼)�R�»<É

ÊÛ?�I¾¿ ω 'ÜÝ°�� β ����?º»

Þß|()à½%& β'�?á|DÄD��I* ω

'�Ò*¿ ω '/2�Ã ω '5"T. W. Duerig 

[11]

�

J. C. Williams 

[15]

�\�GH]^�ÛC��â�¿ ω 

 

 

 

 

 

 

 

 

 

 

¨ 1  ©ªu� ω RO�x«¬O®F�GR¨

 

Fig.1  Pseudo binary phase diagram of titanium alloy showing 

formation condition of ω phase 
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Fig.2  β phase, partially collapsed and fully collapsed (111) 

planes in the ω structure 

β structure 
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Fig.3  Atomic displacement in the β→ω transformation 
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Fig.4  Schematic free energy diagram versus Mo concentration 

for ω and β illustrating the mechanism of the phase 

transformation from β to ω 
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Abstract: Metastable ω phase in near-β titanium alloys is helpful for the precipitation of fine α precipitates, which can affect mechanical 

properties of these alloys. Therefore, researchers have studied the formation conditions, classification, transformation mechanism and 

diffraction patterns of the ω phase since it has been found. This paper summarized the recent research results on embryonic ω, composition 

of ω and effects on α phase, which were researched by high resolution transmission electron microscopy and three-dimensional atom probe. 

On this basis, this paper expounded the current research difficulties and possible development direction. 
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