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� 1  TC6��� !"#$� 

Table 1  Chemical composition of TC6 alloy bar (ω/%) 

Al Mo Cr Fe Si Ti 

6.09 2.60 1.54 0.49 0.31 Bal. 

 

 

 

 

 

 

 

 

 

¼ 1  TC6��]½�* SEM3456 

Fig.1  SEM image of as-drawn microstructure of TC6 alloy 
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¼ 2  TC6���&'()+,��A* XRD¼¾ 

Fig.2  XRD patterns of TC6 alloy solution-treated at different 

temperatures 
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¼ 3  TC6���&'()+,��A* SEM3456 

Fig.3  SEM images of TC6 alloy solution-treated at different temperatures: (a) 800 , (b) 840 , (c) 880 ,� � �  (d) 920 , (e) 960 , � � and 

(f) 1000 � 
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¼ 4  &'()+,��AC� αD*®tf� 

Fig.4  Content of primary α phase as a function of solution- 

treatment temperature 
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¼ 5  TC6���&'()+,��A*0`cd-cfÂÃ�

]^78 

Fig.5  Engineering stress-strain curves (a) and tensile properties (b) 

of TC6 alloy solution-treated at different temperatures 
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¼ 6  (880 /1.5 h/WQ)� ]^ÄA TEMÅÆ�ÇÈ"ÉÊËÌ� 

Fig.6  TEM images and selected area electron diffraction pattern before (a) and after (b) tensile deformation 

 

 

 

 

 

 

 

 

 

 

¼ 7  +,�Í880 /1.5�  h/WQÎTC6���&'()./�

�A* XRD¼¾ 

Fig.7  XRD patterns of solution-treated (880 @/1.5 h/WQ) TC6 

alloy aged at different temperatures 
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¼ 8  +,�Í880 /1.5�  h/WQÎTC6���&'()./�

�A*3456- 300 �./��* TEM Ïµ�ÇÈ

"ÉÊËÌ� 

Fig.8  SEM images (a~e) of solution-treated (880 /1.5�  h/WQ) 

TC6 alloy aged at different temperatures: (a) 300 , �    

(b) 400 , (c) 500 , (d) 600 , � � � and (e) 700 �;      

(f) TEM image of specimen aged at 300 � and its 

corresponding selected area electron diffraction pattern 

Primary α phase 

Retained β phase 

5 µm 

5 µm 5 µm 

5 µm 

a 

b 

c 

d 

Secondary α phase 

(0110)

α 

(110)

β

 and (1010)

α 

(002)

β 

(1121)

w 

(2021)

w 

5 µm 

1 µm 

e 

f 

Primary α phase 

β matrix 

[100]

β

//[0001]

20 30 40 50 60 70

α
 
(
1
1

2
0
)
 

β
 
(
2

0
0
)
 

α
 
(
1
0

1
2

)
 

α
 
(
1
0

1
1

)
 

β
 
(
1
1

0
)
 

α
 
(
0

0
0

2
)
 

α
 
(
1
0

1
0
)
 

300 °C/4 h/AC

400 °C/4 h/AC

500 °C/4 h/AC

600 °C/4 h/A C

700 °C/4 h/AC

 

 

R
e
l
a
t
i
v

e
 
I
n

t
e

n
s
i
t
y

/
a
.
u

.

2θ /(

o

)

α″ martensite 

β  

0.2 µm 

1 µm 

a 

b 

[100]

β

 

(011)

β

 

(011)

β

 

[132]

α″

 

(112)

α″

 

(111)

α″

 



� 3�                           ������	
���� TC6���������������                   �1043�  
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Fig.9  Tensile properties of solution-treated (880 /1.5 h/WQ) �

TC6 alloy aged at different temperatures 
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Effects of Solution-Treatment and Aging Temperature on Microstructure and 

Mechanical Properties of TC6 Titanium Alloy 

 

Lei Xiaofei, Dong Limin, Zhang Zhiqiang, Hu Ming, Li Yanzhou, Yang Rui 

(Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China) 

 

Abstract: Effects of solution-treatment and aging temperature on microstructure and mechanical properties of TC6 titanium alloy were 

investigated. The results show that when specimens are solution-treated is at 800~840 °C, primary α and metastable β phases are form and 

they grow up with the increase of the temperature, which result in the slight increase of the strength and ductility. The metastable β phase 

is also retained after solution-treatment at 880 °C though its stability is weakened, while at this moment double yield phenomenon is 

observed, which is attributed to stress-induced α″ orthorhombic martensite in the metastable β phase. When specimens are solution-treated 

at 920~960 °C, primary α phase dissolves, and a large amount of fine acicular α″ orthorhombic martensite precipitate from the metastable 

β phase; the strength increases and the ductility decreases, . The alloy is almost composed of coarse α′ hexagonal martensite after solution 

treatment above the β transus, which lead to the decrease in strength and the brittle fracture during tensile test. In terms of different aging 

temperatures for solution-treated specimens (880 °C /1.5 h/WQ), the main microstructural changes are the precipitation of secondary α 

phase from the metastable β phase and its growth. Compared with solution-treated specimens, the specimens aged at 300 °C

 

exhibit higher 

strength and lower ductility, and it can be seen that some secondary α phase and ω phase have precipitated from the β matrix. As the aging 

temperature increases to 400 °C, the maximum strength as well as minimum ductility is obtained. The specimens aged at 500 °C maintain 

the maximum strength, while the ductility is improved due to the sufficient diffusion of alloying elements. When the specimens are aged at 

550 °C, they possess the optimum balance of strength and ductility. The primary α phase gradually gathers to grow up and the lamellar 

secondary α phase apparently disperses in the β matrix after aging at 600~700 °C, which lead to the decrease in strength and the increase 

in ductility. 

Key words: TC6 titanium alloy; solution treatment and aging; microstructure; mechanical properties 
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