
� 38� � 7� ��������	                  Vol.38, No.7

2009�      7�    RARE METAL MATERIALS AND ENGINEERING   July  2009

�����2008-06-27

���	����	
���
����(2005CCA06400)����973���(2007CB613807)


���������1983���������� �! "#$%&'���()*+�,� �� 710049�-./029-82664764�

E-mail: kpqu_xjtu@stu.xjtu.edu.cn

Ti14 ��������	
����

���

1

����

1

��	


1

����

2

� �

1

0112��� �! "#$%&'���()*+�,� �� 7100493

0212�456"#
�7�,� �� 7100163

� ��89:;<=>" Ti14(α+Ti

2

Cu)?@A�@B
�CD�EFGHIJ>"KLMNOPQRST/LUV

WXYZ[ 150 hW�EFGHI\]K&'T^_`CDHI\]�abOcdY�PeLUV 200 hJfghGH

IK>"LMNOciPCDHIG�Ti

2

Cu c8jkhlmno`pqrEFGHI�Ti

2

Cu cstuvwx[yz

8{h|}`p~��������tu������{������>"LMNO���K����P

����Ti14>"rEFG��r����rLMNO

�������TG146.2

+

3 �����/A �� �/1002-185X(2009)07-1301-03

� 20�� 70�����	
�������

�

[1]

��	
�������������� 21�

���� !���"#$%&'( )*+�	


��,-.�/012+34

[2~5]

�567189:

;+<( �	
���+=>�?@A1B !

=>C Zhao

[6,7]

DEFGHI�JKL Ti14

[8]

( �

	
MNOP�Q�R�STUVW"<( �XY

Z[\]:^���56_<( Z�	
��`+

ab\cde+fg=>�hiYjkR+lm"n

o�pqrZ$�GHI+fgs�� Ti14( �6

t�=>u( -	
O�	
P�`Gvwde+

PN�xyz{|PN+}n�~Z�<( �	


��������fg"

p=>�: Ti14 ( Y71�j������

+������( ��9:]�l�������

�O��+�(����9�u( 71 ¡+��

de�¢|YGvwde�£¤w¥( +¦:§¨

O���+©ªd"Ti14(Ti-Al-Cu-Si,Cu«¬F 10

®)( Y�� α+Ti

2

Cu �¯+<( 

[9,10]

�Ti

2

Cua

°±� 990 ��F 990 �+u( ��	
"

���� �

² Ti14 ( + 25 kg ³´�-µ¶·¸¹º»

Φ40 mm¼�`�½x¾-µ¶(950 )� O�	
(1000

)� ¹º» Φ25 mm(P�¬¿60%)�qÀ-ÁÂÃÄ�

�ÅÆ��P�ÇÈ"( -GÉ�(810 �, 0.5 h�

ÂÊË450 �, 8 h�lÃ)`����ÌÍÎÏqÀ�

�Z 300 �x¾ÐÑ 50~200 h`�ÒqÓ�ÎÏde�

�1+\cdeÔZ Instron1195 ÕÖÎÏ�s×Q

Òq�qÀØÙÚÛ 1�Ü" 

ÝÞ<( qÀ��ßàáâ aOãäqÀ�

x ¾ å : OLMPUS PMG æ c ç è é (Optical 

microscopy,OM)�JSM-6460êëÕÖçèé(Scanning 

Electron Microscopy ,SEM)O JEM-200CXãäÕÖç

èé(Transmission Electron Microscopy, TEM)ìí(

 GÐÑ`+çèÇÈOîï�ð" 

 

 

 

 

 

 

 

 

� 1  ��\]�  

Fig.1  Dimension of sample for tensile testing  
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Table 1  Mechanical properties of Ti14 alloy after thermal  

exposure for different time 

Forging way 

(ε=60%) 

Time/h 

σ

b 

/MPa 

σ

0.2 

/MPa 

δ/% ψ/% 

Conventional 

(950 ¤3 

50 865 740 9.5 20.5 

 150 970 835 3.2 10.5 

 200 955 820 7.5 19 

Semi-solid(1000 ¤3 50 935 825 9 18.5 

 150 1030 945 2.5 6.5 

 200 950 835 6.5 16.5 
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Fig.2  Optical micrographs of conventional (a), (b), (c) and 

semi-solid (d), (e), (f) forging after thermal exposure at 

300 ¤ for 50 h, 150 h and 200 h, respectively 
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Fig.3  The SEM fractographs of conventional (a) and semi-solid  

(b) forging after thermal exposure at 300 ¤ for 150 h 
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Fig.4  TEM images of conventional (a) and semi-solid (b) 

forging after thermal exposure at 300 ¤ for 50 h 
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Research on Thermal Stability of Ti14 Alloy after Semi-Solid Deformation 
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Abstract: The thermal stability of Ti14, a new typical α+Ti

2

Cu burn resistant alloy, after conventional forging and semi-solid forging (SSF) 

were investigated. The results revealed that under the condition of thermal exposure time no more than 150 h, Ti14 alloy after SSF had 

higher tensile strength than that of conventional one and the plasticity of the two forging state was similar. Up to 200 h, these two states 

alloy had similar thermal stability. The Ti

2

Cu particles distributed in grains uniformly after conventional forging; While in the process of 

SSF, Ti

2

Cu phases melted and precipitated on the grain boundaries as banding precipitations during cooling, which formed coarse dimples 

and few cleavages in microfracture, leading to the change of thermal stability. 

Key words: Ti14 alloy; semi-solid deformation; microstructure; thermal stability 
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