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Table 1  Heat treatments for BT25y alloy 

No. Heat treatment 

1 950 Q, 1 h, AC 

2 950 Q, 1 h, OQ 

3 950 Q, 1 h, WQ 

4 950 Q, 1 h, AC+550 Q, 6 h, AC 

5 950 Q, 1 h, OQ+550 Q, 6 h, AC 

6 950 Q, 1 h, WQ+550 Q, 6 h, AC 
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� 1  BT25y��9��ABCD 

Fig.1  Microstructures of as-forged BT25y bars in longitu- 

dinal (a) and cross (b) sections 
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Fig.2  Microstructures of BT25y bars at heat treatments of No.1 (a), No.2 (b), and No.3 (c) 
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� 3  BT25y��45678 ¡:;<=9 XRD�¤ 

Fig.3  XRD patterns of BT25y bars corresponding to different 

cooling methods after solution treatment 

 

 

 

 

 

 

 

 

 

� 4  [Z8��9 TEM¥¦ 

Fig.4  TEM image of microstructure of BT25y bar  

after 950 �, 1 h, OQ 
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� 5  α'''§¨�.,© 

Fig.5  Morphologies of α'' after 950 �, 1 h, OQ (a) and after 950 �, 1 h, WQ (b) and SAED pattern (c) of α'' after 950 �, 1 h, WQ 
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� 6  BT25y�� ¡¢67£�9ABCD 

Fig.6  Microstructures BT25y bars at heat treatments of No.4 (a), No.5 (b), and No.6 (c) 

 

 

 

 

 

 

 

 

 

 

 

� 7  BT25y�� ¡¢6789 XRD�¤ 

Fig.7  XRD patterns of BT25y bars after solution treatments and 

aging treatments (550 �, 6 h, AC) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 8   ¡45:;<=8 BT25y��{|FGHI 

Fig.8  Room temperature tensile strength (a) and elongation (b) 

of BT25y alloy bars after different cooling methods (after 

aging treatment of 550 �, 6 h, AC) 
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Abstract: The effect of cooling method on microstructure and tensile properties of BT25y titanium alloy were studied using OM, SEM, 

XRD, and TEM. The results indicate that the microstructure of the air-cooled specimen consists of α and β transformed phase, while in oil- 

and water-quenched microstructure, α, α' and α'' martensite phase are found. Lattice parameters of α'' phase obtained by XRD analysis 

show that a is shorter, b is longer in water-quenched microstructure than in oil-quenched one. After aging treatment at 550 °C/6 h followed 

by air cooling, the phase component is the same with its unaged counterpart in air-cooled condition; martensite phase is decomposed into 

stable α and β phase in oil- and water-quenched conditions. Room temperature tensile properties after aging treatment were tested. 

Compared with the air-cooled sample, tensile and yield strength of the sample after oil and water quenching are much higher, accompanied 

with much lower elongation. The phenomenon is thought to be related to the shape and size of secondary α phase. 

Key words: BT25y titanium alloy; cooling method; phase component; tensile properties 
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