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Fig.1  DSC curve of multi-composition Ti

2

AlNb based alloy in 

heating process 
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Table 1  Heat treatment and their abbreviation of multi- 

composition Ti

2

AlNb based alloy   

Abbreviation Heat treatment 

ST1 950 ¶/1.5 h/WQ 

ST2 975 ¶/1.5 h/WQ 

ST3 1000 ¶/1.5 h/WQ 

ST4 1025 ¶/1.5 h/WQ 

STA1 975 ¶/1.5 h/WQ+750 ¶/6 h/AC 

STA2 975 ¶/1.5 h/WQ+800 ¶/6 h/AC 

STA3 975 ¶/1.5 h/WQ+850 ¶/6 h/AC 

STA4 975 ¶/1.5 h/WQ+900 ¶/6 h/AC 

STA5 950 ¶/1.5 h/WQ+800 ¶/6 h/AC 

STA6 1000 ¶/1.5 h/WQ+800 ¶/6 h/AC 

STA7 1025 ¶/1.5 h/WQ+800 ¶/6 h/AC 

SSTA1 

1000 ¶/1.5 h/WQ+ 975¶/1.5 h/WQ+750 ¶/ 

6h/AC 

SSTA2 

1000 ¶/1.5 h/WQ +975 ¶/1.5 h/WQ+800 ¶/ 

6 h/AC 

SSTA3 

1000 ¶/1.5 h/WQ +975 ¶/1.5 h/WQ+850 ¶/ 

6 h/AC 

SSTA4 

1000 ¶/1.5 h/WQ +975 ¶/1.5 h/WQ+900 ¶/ 

6 h/AC 

Note: WQ: water quenching; AC: air cooling 
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Fig.2  Microstructures and XRD pattern of as-forged multi-composition Ti

2

AlNb based alloy: (a) OM image; (b) XRD pattern; (c) SEM 

back scatter electron image; (d, e) TEM image and corresponding SAED pattern 
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Fig.3  Microstructures (a~d) and XRD patterns (e) of the alloy solution-treated at different temperatures: (a) 950 #, (b) 975 #,       

(c) 1000 #, and (d) 1025 # 
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 4  ����345 800 #673!��"��� 

Fig.4  Microstructures of the alloy solution-treated at different temperatures and then aged at 800 #: (a) 950 #, (b) 975 #, (c) 1000 #, and 

(d) 1025 #; (e) the measured microstructural parameters
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Fig.5  Microstructures of alloy solution treated at 975 # and then aged at different temperatures: (a) 750 #, (b) 800 #, (c) 850 #,  

and (d) 900 #; (e) the measured microstructural parameters 
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Fig.6  Microstructures of alloy solution treated at 1000 and 975 # and then aged at different temperatures: (a) 750 #, (b) 800 #,  

(c) 850 #, and (d) 900 #; (e) the measured microstructural parameters 
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Fig.7  Strength and ductility at different solution temperatures:  

(a) room temperature and (b) 650 ) 
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Fig.8  Strength and ductility under different solution treatments 

and at different aging temperatures: (a) room temperature 

and (b) 650 ) 
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Fig.9  Tensile fracture morphologies of multi-compositional Ti

2

AlNb alloy: (a, c) macro-fractograph of room temperature tensile sample; 

(e, g) macro-fractograph of high temperature tensile sample; (b, d) micro-fractograph of room temperature tensile sample;       

(f, h) micro-fractograph of high temperature tensile sample 
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Abstract: The new multi-compositional Ti

2

AlNb alloy Ti-22Al-25Nb-1Mo-1V-1Zr-0.2Si was treated by the process of near β forging and heat 

treatments. The effects of heat treatments on the microstructure and mechanical properties were analyzed by the scanning electron microscopy 

(SEM), transmission electron microscopy (TEM) and tensile test machine. The results show that the initial microstructure consists of the primary 

α

2

 phase, the needle like O phase and the matrix B2 phase. On the one hand, with the increase in solid solution temperature, the alloy strength is 

enhanced at room and high temperature, but the alloy ductility is reduced. On the other hand, with the increase in aging temperature, the variation 

of strength and ductility is completely opposite, compared to the increase in solid solution temperature. The primary alpha phase volume fraction 

(α

2

/O) is mainly influenced by the solid solution treatment for the alloy. With the increasing of the solution temperature, the volume fraction of 

primary α

2

 /O alpha phase is reduced, enhancing the strengthening effect of needle like O phases. At the same time, the grain boundary pinning 

effect of the α

2

 to B2 phase is weakened, and then the growth of B2 grain decreases the plasticity. The morphology of precipitated phase is 

mainly affected by aging treatment. With the decrease in aging temperature, the thickness of precipitated fine O phase is decreased to enhance the 

strengthening effect of O phase, thus decreasing the volume fraction of B2 phase and the ductility of the alloy.  

Key words: Ti

2

AlNb alloy; near β forging; micro-structure; tensile properties  
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