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Table 1  Heat treatment processing of TiAl alloys  

No. Heat treatment 
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§ 1  D^PQ\]RS 

Fig.1  Microstructure of as-cast Ti-Al-M alloys: (a) Ti-38Al, (b) Ti-38Al-5V, (c) Ti-46Al-8V, (d) Ti-46Al-3Mo, and (e) Ti-45Al-4Mo 

 

 

 

 

 

 

 

 

 

 

 

§ 2  UVD^ XRD§¨ 

Fig.2  XRD patterns of Ti-Al-M alloys 
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§ 3  Ti-Al-M D�n HT1WX$�^ BSE© 

Fig.3  SEM-BSE images of Ti-Al-M alloys after HT1: (a) Ti-38Al, (b) Ti-38Al-5V, (c) Ti-46Al-8V, and (d) Ti-46Al-3Mo 

 

?4@PÁÂ«¬2S��βj��bcª�� Nba

CraTaaMo Î,��bc� �]^«�Ã�º²

��L«¬�@P�t4T
(°Æº¾?�¬Ì¥

¦§

[11]

2Nj?)<=���¼®,��bc�

�	
��E�ø�(°j?m£¢@P(α

2

/γ)�L

«¬2 

� 6Q Ti-Al-Mo��0^ TH1>¨©Õ��´

«¬22.2 ¯÷�*��Ti-46Al-3Mo ��0^ TH1

>¨©Õ(°Æº¾?�@PÆº1j α

2

j«¬2

KL MoQ� β j��bc�Rk` Mo�öm�l

T
 Al �öÕ�Ti-45Al-4Mo ��e� β jj2µ

¯lmy� Al�
�2°�±2RS�Ti-45Al-4Mo

��� 1400 (m¨L α�β -j22lmKL Mo

�ö�k`�Mo bc� β je�¶�h²,�β j

e��hi� Mobc�³³�X� α

2

jD Mo�Ç

V�âl�¥^de�E´`«�2+��r§¥

¦mh¡¢µ{| βj��`Q��@P B2j2R

S�V�� 4 e XRD ÷�VJ µ�Ti-45Al-4Mo

���Ø«¬K¶·�2°� α

2

j¤¸^·�

2°� B2j«P��� 6b+,2 Þ�Mobc 

�«�Æº¾?�(°�âl���- V bch�

� βj���<2 

 

 

 

 

 

 

 

 

 

 

 

§ ª««���UV¡¬D^ XRD§¨ 

Fig.4  XRD patterns of Ti-Al-M alloys with different 

compositions after HT1 (a) Ti-46Al-3Mo, (b) 

Ti-46Al-8V, (c) Ti-38Al, and (d) Ti-38Al-5V) 
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� 5  Ti-Al-V BCD�i®H§ 

Fig.5  Vertical sections of Ti-Al-V ternary system at 42% Al    

(a) and at 45% Al (b) 

[21] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

§ 6  D�n HT1WX$�^ BSE© 

Fig.6  SEM-BSE images of Ti-Al-Mo alloys after HT1:       

(a) Ti-46Al-3Mo and (b) Ti-45Al-4Mo

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

§ 7  Ti-Al-Mo D�n HT2WX$�^ BSE© 

Fig.7  SEM-BSE images of Ti-Al-Mo alloys after HT2: (a, b) Ti-46Al-3Mo alloy, and (c, d) Ti-45Al-4Mo alloy
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Abstract: Based on Ti-Al-M (M represents β phase stabilizing elements, such as V and Mo) alloys, the effects of V, Mo and Al elements 

on as-cast microstructure as well as the microstructure of different heat treatment processing were studied. Results show that with the 

content of β phase stabilizing elements increasing, β phase can be preserved to room temperature. However, the β phase solidification 

microstructure produced just by decreasing Al content in TiAl alloys does not contain β phase. The microsegregation cannot be removed 

through adding β phase stabilizing elements when the Al content of alloys is higher. The martensite mode can be observed in the 

microstructure subjected to water quenching, with increasing the content of V, Mo elements or decreasing the content of Al. During 

two-step heat treatment process, Ti-Al-Mo alloys subjected to water quenching from 1320 °C are in supersaturation state; so after furnace 

cooling from 1200 °C, β and γ precipitate from the microstructure to form a mixed microstructure of β+γ. 

Key words: heat treatment; β/γ-TiAl; phase transformation 
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