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Table 1  Heat treatment process of Ti-45651 alloy 

Label Solution treatment process Aging treatment process 

ST1 820 /0.25 h/WQ�  - 

ST2 820 /0.5 h/WQ�  - 

ST3 820 /1 h/WQ�  - 

SAT1 500 /1 h/AC�  

SAT2 500 /2 h/AC�  

SAT3 500 /8 h/AC�  

SAT4 

820 /0.5 h/WQ�  

500 /16 h/AC�  

DAT1 300 /4 h+ 500 /8 h/AC� �  

DAT2 300 /8 h+ 500 /8 h/AC� �  

DAT3 

820 /0.5 h/WQ�  

300 /10 h+ 500 /8 h/AC� �  
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Fig.1  Schematic diagram of tensile sample 
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Fig.2  XRD patterns of original alloy and solution treated alloys 
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Fig.3  XRD patterns of single aging treated alloys 
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Fig.4  Phase fraction of alloys single aging treated at 500 � for 

1, 2, 8, and 16 h 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 5  500 �YBCDHI 1�2�8�16 hK�Q¡¢£¤�¥ 

Fig.5  Secondary electrons images of alloys single aging treated at 500  � for 1 h (a), 2 h (b), 8 h (c), and 16 h (d) 
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Fig.6  α lath thickness of alloys single aging treated at 500  � for 

1, 2, 8, and 16 h 
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Fig.7  Hardness of alloys single aging treated at 500  � for 1, 2, 

8, and 16 h 
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Fig.8  XRD patterns of duplex aging treated alloys 
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Fig.9  Phase fraction of duplex aging treated alloys with low 

temperature aging time of 4, 8, and 10 h 
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Fig.10  Secondary electrons images of duplex aging treated alloys with low temperature aging time of 4 h (a), 8 h (b), and 10 h (c) 
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Fig.11  α lath thickness of duplex aging treated alloys with low 

temperature aging time of 4, 8, and 10 h 
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Fig.12  Hardness of single aging treated and duplex aging treated 

alloys 
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Fig.13  Average yield strength, ultimate tensile strength and 

elongation of original and peak-aged alloys 
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Fig.14  Phase fraction of α (a) and thickness of α lath (b) in 

single and duplex aging treated alloys 
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Effect of Duplex Aging on Microstructure and Mechanical 

Property of Ti-4Al-5Mo-6Cr-5V-1Nb Alloy 
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Abstract: The effects of solution treatment, single aging treatment after solution treatment, and duplex aging treatment after solution 

treatment on the microstructure and mechanical property of Ti-4Al-5Mo-6Cr-5V-1Nb alloy were studied. The results show that after the 

solution treatment at 820 °C for 0.5 h, α phase completely dissolves. The hardness of single/duplex aging treated alloys both increases at 

the beginning and then decreases. The alloy duplex aging treated at 300 °C for 8 h and 500 °C for 8 h possesses the peak-aging hardness 

(HV) of 4580 MPa, ultimate tensile strength (UTS) of 1462 MPa and elongation of 3.4%, whose UTS is 6% higher than that of original 

alloy and even higher than that of single aging treated alloy. The calculation of interface energy indicates that ω phase can promote the 

precipitation of α phase and the refinement of α lath by decreasing the nucleation resistance of α phase by 50%, thus increasing the 

hardness, strength, and elongation of alloys. 

Key words: Ti-4Al-5Mo-6Cr-5V-1Nb; duplex aging; microstructure; mechanical property 
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