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Table 1  Chemical composition of hot rolled Ti603 sheet (ω/�

��

�) 

Ti Al Zr Sn Mo Nb V C O 

Bal. 5.93 2.99 0.58 0.91 1.34 0.87 0.017 0.084 
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Table 2  Heat treatment process of Ti603 titanium alloy 

Process No.  Heat treatment 

1 

2 

3 

900 i/30 min, WC; 580 i/3 h, AC 

930 i/30 min, WC; 580 i/3 h, AC 

960 i/30 min, WC; 580 i/3 h, AC 
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Fig.1  Tensile specimen size 
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� 2  Ti603.ABMNOPI&\sSUV 

Fig.2  Microstructures of Ti603 titanium alloy sheets solution aged at different solution temperatures for 30 min 
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� 3  Ti603MNOPI&UV�r� 

Fig.3  Microstructure evolution of Ti603 titanium alloy sheets 

solution aged at different temperatures: (a) 900 i , (b) 

930 i, and (c) 960 i 
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� 4  Ti603MNOPI&\ XRD�¥ 

Fig.4  XRD patterns of Ti603 titanium alloy solution aged sheets 
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Fig.5  Mechanical properties of Ti603 alloys solution aged sheets 
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Fig.6  Fracture morphologies of Ti603 titanium alloy sheets solution aged at different temperatures: (a) 900 i, (b) 930 i, and (c) 960 i 
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3.5% NaCl 	
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����� �!"

#�$%&'()*�&+�3, Ti603�����

��������*�-./0�1	
�����

E

corr

~+0.25 V�!234567�+0.25~+1.40 V�!

23489�:%&;�<=�&+�>��?

+1.40~+1.80 V�!234@A=�B�Ti603����
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�CD	
����EF 3GH� 

I�F 3 J� 8��KLMNOPQ% Ti603 �
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�� 5.3653×10
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Fig.7  Vickers hardness of Ti603 solution aged sheets 

 

 

 

 

 

 

 

 

 

� 8  Ti603MNOPI&ª 3.5% NaClN«l\¬®¯ 

Fig.8  Polarization curves of Ti603 solution aged sheets in  

3.5% NaCl solution 
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-7

 

A/cm

2

������–0.3428 V�����������

��������� ����!"#$%�&'�

()�* Ti603 �	
�������+ 900 ���

, 930 ���α -./$%012345�6781

9:;<=�6>�?@AB��CD&EF*��

 960 �:G��������HI-J8���	


K β-LMN&5�O α-PQ;<=4RST�

?@ α -UVWXCY#�Z�O	
B��CD[

\

[20]

�]^���UV�_`�ab α/β-cd�β

-�&5N?@ α/β e-fg���h 6>�i�
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Fig.9  Immersion corrosion rate of Ti603 solution aged sheets in 

3.5% NaCl solution 
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¡V α-�A��������J�¢£��� 

2������������¤¥¦�y§¨¦�

z©��ª��� «¬o�ª[\�� 900 ��

����t���¦®¯�A°	±²CD���3

³���� Ti603�	
��´µ6¶�·¸¹�900

z 930 ��������¸C´Tºs�960 ���

�����¸Cz»Z�¼	½´Tºs� 

3�Ti603�	
������ 3.5% NaCl��

�K��������¾������"�¿ÀJ<

�"Á�������������z��{o�#

\l�&E�930 ����� Ti603 �	
����

���z��{o��%�ÂÃ� 4.3565×10

-7

 A z

0.00364 mm/a�B��CD��� 

 

����    References  

[1] Francisco T P, Paulo R S, Tiago F F. Renewable Energy[J], 

2020, 150: 1160 

[2] Anna V, Elodie M, Alexandra E et al. Marine Pollution 

Bulletin[J], 2020(1): 150 

[3] Samuel A P, Arul S. Materials Today: Proceedings[J], 2018, 

5(11): 25 065 

[4] Luo Yumeng(��), Liu Jinxu(���), Li Shukui(���) 

et al. Rare Metal Materials and Engineering(�������

	
)[J], 2018, 47(5): 1333 

[5] Banerjee D, Williams J C. Acta Materialia[J], 2013, 61(3): 844 

[6] Costa B C, Tokuhara C K, Rocha L A et al. Materials Science 

and Engineering C[J], 2019, 96: 730 

[7] Liu Qiang(� �), Hui Songxiao(���), Wang Pengbo(��

�) et al. Rare Metal Materials and Engineering(�����

��	
)[J], 2020, 49(4): 1427 

[8] Yan S K, Song G L, Li Z X et al. Journal of Materials Science 

& Technology[J], 2018, 34(3): 421 

[9] Tiyyagura H R, Kumari S, Mohan M K et al. Journal of Alloys 

and Compounds[J], 2019, 775: 518 

[10] Zhao Q Y, Zhao J B, Cheng X Q et al. Surface and Coatings 

Technology[J], 2020, 382 

[11] Lin Junhui(���), Dan Zhenhua(� !), Lu Jiafei("#$) 

et al. Rare Metal Materials and Engineering(������

�	
)[J], 2020, 49(3): 1090 

[12] Song Dejun(%&'), Niu Long(( )), Yang Shengli(*+,). 

Rare Metal Materials and Engineering(�������	


)[J], 2020, 49(3): 1100 

[13] Jawed S F, Rabadia C D, Liu Y J et al. Materials Science and 

Engineering C[J], 2020(1): 110 

[14] Cheng Y C, Hu J, Zhang C B et al. Journal of Biomedical 

Materials Research Part B[J], 2013, 101(2): 287 

[15] Ossowska A, Zieliński A, Supernak M. Solid State 

Phenomena[J], 2012, 1567: 137 

[16] Yang X W, Dong X R, Li W Y et al. Journal of Materials 

Research and Technology[J], 2020, 9(2): 1559 

[17] Li C L, Mi X J, Ye W J et al. Journal of Alloys and 

Compounds[J], 2013, 550: 23 

[18] Zhang Zhiqiang(-.�), Dong Limin(/,0), Yang Yang(* 1) 

et al. Acta Metallurgica Sinica(��23)[J], 2011, 47(10): 1257 

[19] Wu C, Zhan M. Journal of Alloys and Compounds[J], 2019, 

805: 1144 

[20] Chen J R, Tsai W T. Electrochemical Acta[J], 2011, 56(4): 1746 

Effect of Solution Aging Treatment on Microstructure and Properties of New High 
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Abstract: A new high-strength corrosion-resistant titanium alloy was taken as the research object, and its titanium alloy hot-rolled sheet 

was subjected to different solution aging heat treatments. The effects of solution aging processes on the microstructure, texture, mechanical 

properties and corrosion resistance of titanium alloy sheets were studied. The results show that when the solution temperature increases 

from 900 °C to 930 °C, the equiaxed α-phase and β-transformed structures are significantly increased, and they are all equiaxed 

morphologies. When the solution temperature increases to 960 °C, the equiaxed α-phase and β-transformed structures decrease, and a large 

number of needle-like secondary α-phases appear, and the structure changes from the equiaxed structure to the dual-state structure. With 

the increase of solution temperature, the strength and hardness of the sheet increase, and the plasticity gradually decreases, while the 

corrosion current density and corrosion rate show a trend of decreasing first and then increasing. After the Ti603 titanium alloy sheet is 

treated at 900 °C for 30 min and aging at 580 °C for 3 h, it has the best comprehensive mechanical properties and good corrosion resistance. 

Key words: corrosion-resistant titanium alloy; solution aging treatment; microstructure evolution; mechanical properties; corrosion resistance 
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