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Table 1  Different heat treatments of TC29 alloy 

No. Heat treatment 

HT1 800 °C/1 h, WQ+580 °C/6 h, AC 

HT2 800 °C/1 h, WQ+300°C/50 h, AC+580°C/6 h, AC 

HT3 895 °C/1 h, WQ+580 °C/6 h, AC 

HT4 895 °C/1 h, WQ+300 °C/50 h, AC+580 °C/6 h, AC 

HT5 800 °C/1 h, WQ 

HT6 800 °C/1 h, WQ+300 °C/50 h, AC 

HT7 895 °C/1 h, WQ 

HT8 895 °C/1 h, WQ+300 °C/50 h, AC 
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© 1  T89ª�WX<=: TC29I7++HLM 

Fig.1  OM microstructures of TC29 samples with different 

solution treatments: (a) 800 °C and (b) 895 °C 
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© 2  800 °CWX<=: TC29I7+T89�>CDZLM:+H«¬&®¯°  

Fig.2  OM and SEM images of TC29 samples treated with different aging treatments after 800 °C solution: (a, b) HT1 and (c, d) HT2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© 3  895 °CWX<=: TC29I7+T89�>CDZ:¬&®¯° 

Fig.3  SEM images of TC29 samples treated with different aging treatments after 895 °C solution: (a~c) HT3 and (d~f) HT4 
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© 4  895 °CWX<=: TC29I7+T89�>CDZ]� αH: TEM¯°  

Fig.4  TEM images of secondary α phase in TC29 samples treated with different aging treatments after 895°C solution: (a) HT3 and  

(b, c) HT4 
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Fig.5  Microhardness of TC29 samples with different heat 

treatments 
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© 6  TC29I7+T HT8;<=Z β��« ωH: TEM¯°Y β��: SEM¯°(a[±²³l´µV¶·:¸V&¹º»¼½) 

Fig.6  TEM images of β and ω phase (a, b) and SEM image of β phase (c) in TC29 samples with HT8 heat treatment (the inset is 

SAED pattern of the marked area in Fig.6a) 
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Influence of Duplex Aging on Microstructure of TC29 Titanium Alloy 

 

Yin Yanfei

1, 2

, Jia Weiju

2

, Li Silan

2

, Mao Chengliang

2

, Ying Yang

2

, Mao Xiaonan

2

, Zhao Yongqing

1, 2

 

(1. Northwestern Polytechnical University, Xi’an 710072, China) 

(2. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China) 

 

Abstract: In order to find the influence of duplex aging on microstructure of TC29 titanium alloy accompanied with primary α phase, 

different heat treatments and analysis methods including OM, SEM, and TEM were adopted. Results show that after α+β two-phase 

solution and aging, secondary α precipitates in TC29 titanium alloy reach sub-micron level. After 895 °C solution and single aging, 

secondary α precipitates are mainly 100~300 nm in length. After 895 °C solution and duplex aging, "α clusters" are observed in β 

transformed microstructure and secondary α precipitates in them are thin slat-shaped. Compared with single aging, duplex aging results in 

an equal or lower microhardness. During the pre-aging treatment, a large amount of ω phases precipitate in β matrix, and the local element 

distribution gradually becomes inconsistent due to the diffusion near the primary α/β phase interface, where the “α cluster” is locally 

formed during the subsequent aging process. 

Key words: near β titanium; duplex aging; secondary α phase; microhardness 
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