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Fig.1  XRD patterns of cast TiAlNbCrMoB alloy with quenching 

after holding for different time at 1523 K 
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Fig.2  Microstructure of cast TiAlNbCrMoB alloy with quenching 

after holding at 1523 K for different time: (a) cast, (b) 2 h, 

(c) 3 h, and (d) 4 h 

 

T"�7 β

2

��,Uy�4wCw(�dæUy�W

efE¬�e""�7 β

2

���,�f`Cw/hg

h4�±�Uybc���"�� 

�t�ëiK�rsr��³XT� Image Pro 

Plus äå�j�7Uy5:¦ ;"���	 �k

lm�CwhiUy5:¦ ; β

2

���,

[20]

�B6

1 Cw>n�F5:¦ �G¿"�� β

2

��,U÷

� �o5: 4 h ¦i£t© � 19.5%�X²të 

0 10 20 30 40 50 60 70 80 90

�

�

Original

2h

3h

•α

♦γ

♣β

2

♣

♦

♦

♦

•

♣

•

•

4h

 

 

 

 

 

 

 

2θ/(º) 

I
n

t
e
n

s
i
t
y

/
a
.
u

.
 

α 

γ 

β

2

 

4 h 

3 h 

2 h 

a 

b 

c 

d 

100 µm 



� 9�                               ����0UVWXM TiAl�K���
a%bcZde                      �3191�  

� 1  ��� TiAlNbCrMoB �� 1523 K ��	
����

β

2

���� 

Table 1  β

2 

phase content of as-cast TiAlNbCrMoB alloy with 

quenching after holding at 1523 K for different time  
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Fig.3  Compression curves of the cast TiAlNbCrMoB alloy with 

quenching after holding at 1523 K for different time 

����VW��+���3���)�* 4b���

I (¡¢���¡¢��3��9:��£¤¥(

3�$X	
?�¦§¥(3�$�J¨�tu��

2 h�	
3bc¥©

[22]

)* 4cWª�� 4 h3 TiAl

«	
3��?���+¬O>?�®¯°�O

>?�3±	?����¬?�²�³p+K0�

�+¬�³p3´�µ¶·VW��3�{|?

�P�n$3¸�¹�º»§+¬?�) 

���  β-Ti �����������  

* 5+��� TiAlNbCrMoB	
 1523 K��1

2� 3¼>½$-¾c67)¿;�ÀÁÂ�8ÃN

cQde`+���3¾ÄHÅÆzz-Ç)C*9

:���� 4 h3ÈE½$F©J+K0�� 4 h�É

Ê8ÃÁÂ3¥Ë¾�Ì4Í¾c�H 500 nm��6

7Î´ÏEop�tuÐ�	
3¼>½$yÏEq

|ÑÒ�ÓÔÐ�3¼>½$yÕÖ�À3×Ø½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

� 4  IJn TiAlNbCrMoBK� 1523 KUVT5WXmst

Z¢£¤¥ 

Fig.4  Fracture morphologies of the cast TiAlNbCrMoB alloy 

with quenching after holding at 1523 K for different time: 

(a) cast, (b) 2 h, and (c) 4 h 
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Fig.5  Elastic modulus-depth diagram of the cast TiAlNbCrMoB alloy 

with quenching after holding at 1523 K for different time 
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Fig.6  Fitting curve of the cast TiAlNbCrMoB alloy with 

quenching after holding at 1523 K different time 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 7  ��� TiAlNbCrMoB�� 1523 K��	
����

� TEM�� 

Fig.7  TEM images of as-cast TiAlNbCrMoB alloy with 

quenching after holding at 1523 K for different time:  

(a) 2 h and (b) 4 h 
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Abstract: The transformation rule of β

2

-phase and its effect on the mechanical properties at room temperature in the cast TiAl alloy were 

studied. The results show that the toughness of the cast Ti-Al-Nb-Cr-Mo-B alloy is not decreased when the holding time is 2 h, but the 

strength is increased from 1200 MPa to 1500 MPa. In the process of heat preservation, α decomposes into γ + β phase, and then in the 

process of cooling, the disordered β phase transforms into ordered β

2

 phase. It is demonstrated that β

2

 phase is a hard brittle phase, and a 

small amount of β

2

 phase can promote the strength of the alloy. 

Key words: TiAl alloy; holding time; phase transformation rule; mechanical property 
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