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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 
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quenching after holding at 1523 K for different time  

Holding time/h Original 2 3 4 

β

2

 phase content, 

ω//% 

0 4.2 7.2 19.5 

 

�������� TiAlNbCrMoB	
��
����

�������� β

2

��������� !" β

2

�#$%&'() 

���  ������	 TiAl 
��
�����  

* 3+�,-./0 3 mm/s��12��� 
�

�3	
34567)��8 19:;<����� 

3!"	
3=>1?@A!B/CDE3 2%1?�

@�FG�@HI�� 4 h�3 1.45%)J9�+K0 β

2

�+LMNO��β

2

�3P�QRSTU3VW�XT

U1?YZ[�\: β

2

�3P�]^I	
3=>�

@�� β

2

�#$_(=>_A�̀ +��*9:;< β

2

�3P�a	
3bcdefghij

[21]

������

� 3!"ka	
bc3deijfLlm'n�

op3qr�Jstu β

2

�a	
bc3defLlF

vwxy��IJlwxyijsQ�@���* 29

:;<�� 2 h�	
3bcdeFn�CDE3 1180 

MPa deHI 1500 MPa���	
3bcszz�@

I��� 4 h�+ 1280 MPa�J+{|��� !" β

2

�1?'(�TU}[_(��~3��,����C

�X	
3bcH�Ll�y��zz�@) 

* 4 +12��� �	
45�3?����

C* 4a�9:��������J+LM��3O>

?�3?���������3�����0+�� 

 

 

 

 

 

 

 

 

 

 

 

� 3  IJn TiAlNbCrMoBK� 1523 KUVT5WXmst

Z�� ¡ 

Fig.3  Compression curves of the cast TiAlNbCrMoB alloy with 

quenching after holding at 1523 K for different time 
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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 
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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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