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Fig.1  Microstructure (a) and XRD pattern (b) of the as-forged 

Ti-3.5Al-5Mo-6V-3Cr-2Sn-0.5Fe alloy 
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Fig.2  Metallurgical microstructure of the alloy after solution 
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Fig.3  XRD patterns of the alloy after different aging treatments: 

(a) pre-aging and (b) single aging + duplex aging 
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Fig.4  SEM microstructures of the alloy after different aging treatments: (a) 550 ©/4 h, (b) 400 ©/0.5 h+550 ©/4 h, (c) 400 ©/2 h+ 

550 ©/4 h, (d) 400 ©/4 h+550 ©/4 h, and (e) 400 ©/8 h+550 ©/4 h 
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Fig.5  Comparison of microhardness of alloys between single 

aging and duplex aging treatments 
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Fig.6  RT tensile property of the alloy after different aging 

treatments 
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Fig.7  Fracture morphologies of the alloy after different aging treatments: (a) 550 ©/4 h, (b) 400 ©/0.5 h+550 ©/4 h, 

(c) 400 ©/2 h+550 ©/4 h, (d) 400 ©/4 h+550 ©/4 h, and (e) 400 ©/8 h+550 ©/4 h 
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Effect of Pre-aging on Microstructure and Mechanical Properties 

of Ti-3.5Al-5Mo-6V-3Cr-2Sn-0.5Fe Alloy 
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Abstract: The microstructure evolution and mechanical properties of Ti-3.5Al-5Mo-6V-3Cr-2Sn-0.5Fe alloy after single and duplex aging 

treatments were studied. The single aging temperature was 550 °C, while the duplex aging included pre-aging at 400 °C followed by re-aging at 550 

°C. The results show that when the alloy is pre-aged at 400 °C, the ω phase precipitates. As the pre-aging time extends, the ω phase finally changes 

to the α phase. Duplex aging is effective to yield the α phase fine dispersion, and the pre-precipitated isothermal ω phase provides more uniform 

nucleation positions for precipitation of α phase than single aging so as to improve the alloy tensile strength and hardness greatly, but the ductility 

drops slightly. 

Key words: duplex aging; high strength β titanium alloy; ω phase; microstructure; mechanical properties 
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