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Fig.1  Microstructures of Ti alloy solution treated at 930 � and  

held for 1 h  
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Fig.2  Optical microstructures of Ti alloy solution treated at     

910 � with different holding time: (a) 2 h, (b) 4 h, (c) 6 h, 

(d) 8 h, (e) 20 h, (f) 28 h, (g) 76 h, and (h) 88 h 
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Fig.3  Size distribution of the primary α phase after 910 � 

solution treatment with different holding time  
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Fig.4  Change of primary α-spheroidization rate after 910 �  

solution treatment with different holding time 
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Fig.5  OM images of Ti alloy solution treated at 910 � with 

different holding time: (a, b) 6 h and (c, d) 20 h 
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Fig.6  Two types of primary α phase separation: (a) subgrain 

boundary and (b) deformation zone 
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Fig.7  Microstructure of Ti alloy after 910 �  solid solution 

treatment held for 28 h (arrow direction represents tension 

direction on the interface of grain boundary) 
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Fig.8  Change of the primary α-phase layer after 910 � solution 

treatment held for different time 
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Fig.9  SEM images of Ti alloy solution treated at 910 � held 

for 28 h: (a) three processes of α spheroidization A, B, C; 

(b, c, d) represents the beginning, the middle and the final 

stages of the β-sphere, respectively 

 

rqw{��×Ø 9b�9c�9d�5á�²qw�\�-

¦1)< ¡, 

Â�¶�[3 α.G β.�qw{��1
c.£

³Dx�gw{��c��%ÄX.ð, 

3  �  � 

1) ��ÐÑà¦�$%�α�qwxgw9:]�

��$%�4 28 h*¨ÄX6a7@, 

2) ��ÐÑà¦�$%�αMN�û�+F$%,

-P 28 h*#�û�$%5x·�4*¨$%x}

10 µm 

0 10 20 30 40 50 60 70 80 90 100

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

 

 

W
i
d

t
h

 
o

f
 
S

i
n

g
l
e
 
α

 
G

r
a
i
n

/
m

m
 

Time/h 

A

B

C 

10 µm 

c 

d 

a 

b 



� 3*                                +  ,-.��/0123"��� α#$4(56�78                       �1001�  

>´n, 

3) PÐÑ 28 h *¨�qwx$%xST���i


ÚMN�g]qb�{�+FP��, 

4) qw{��� 2¸5�+¸5
£³5¥1MN

<=�wP���+¸5
��ªwP�,£³5¥


�3PÐÑà¦m�à�MN<=�w1��ªwP�

+�3PQ�ÐÑ{�-,£³5¥G��ªwP�


2����{��i
1��qw{�, 

5) qw{����3P[3 α.��ðà`��P

β.-,α.G β.�qwX�¶1
£³Dx�gw

{�, 

 

����    References  

[1] Prakash D G L, Honniball P, Rugg D et al. Acta Materialia[J], 

2013, 61(9): 3200  

[2] Patil S, Kekade S, Phapale K et al. Procedia Manufacturing[J], 

2016, 6: 63  

[3] Zhao Z B, Wang Q J, Liu J R et al. Acta Materialia[J], 2017, 

131: 305  

[4] Gao X X, Zeng W D, Zhang S F et al. Acta Materialia[J], 2017, 

122: 298  

[5] LÜtjering G. Materials Science and Engineering A[J], 1998, 

243(1-2): 32  

[6] Mironov S, Murzinova M, Zherebtsov S et al. Acta 

Materialia[J], 2009, 57(8): 2470  

[7] Eylon D, Fujishiro S, Postans P J et al. JOM[J], 1984, 36(11): 

55  

[8] Sun Z C, Guo S S, Yang H. Acta Materialia[J], 2013 61(6): 

2057 

[9] Froes F H. Titanium: Physical Metallurgy Processing and 

Applications[M]. Ohio: ASM Int, 2015: 113  

[10] Stefansson N, Semiatin D L. Metallurgical and Materials 

Transactions A[J], 2003, 34(3): 691  

[11] Semiatin S L, Seetharaman V, Weiss I. Materials Science and 

Engineering A[J], 1999, 263(2): 257  

[12] Wu C B, Yang H, Fan X G et al. Transactions of Nonferrous 

Metals Society of China[J], 2011, 21(9): 1963  

[13] Xu J W, Zeng W D, Jia Z Q et al. Computational Materials 

Science[J], 2014, 92: 224  

[14] Fan X G, Yang H, Yan S L et al. Journal of Alloys and 

Compounds[J], 2012, 533(25): 1  

[15] Pan Jinsheng(9�!), Tong Jianmin(:;<), Tian Minbo 

(=<>). Fundamental of Materials Science(��?@A

B)[M]. Beijing: Tsinghua University Press, 2011: 423  

 

 

Effect of Solution Treatment on Globularization Evolution of α Lamellae of High 

Strength and High Toughness Titanium Alloy  

 

Qi Min, Ma Yingjie, Huang Sensen, Qiu Jianke, Lei Jiafeng, Yang Riu  

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

 

Abstract: The alloy of Ti-Al-Sn-Zr-Mo-Cr-V-Fe system was used as the research object. Different solution heat treatments were designed 

to establish the foundation of the best match optimization between the toughness and hardness of the alloy. The influence of holding time 

of solution treatment on the globularization of α layer was studied by metallographic microstructure and lamellae size analysis. Results 

show that with the increase of the holding time, the globularization rate increases to the highest and then it becomes stable. The 

phenomenon was also analyzed by boundary splitting and termination migration. It is demonstrated that the study provides experimental 

basis for the design of thermal processing parameters and the matching between strength and toughness in α/β two-phase zone. 

Key words: titanium; globularization; solution treatment 
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