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Fig.1  Initial microstructure of lamellar Ti-55511 alloy 
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Fig.2  Microstructures of lamellar Ti-55511 alloy after hot rolling: 

(a) grain distribution; (b) high (misorientation angle > 15°, 

black) and low (2° < misorientation angle < 15°, green) 

angle grain boundaries (HAGBs and LAGBs) 
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Fig.3  Microstructures of lamellar Ti-55511 alloy after annealing: 

(a) grain distribution and (b) HAGBs and LAGBs 
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Fig.4  Mechanical properties of lamellar Ti-55511 alloy after hot 

rolling and annealing: (a) average tensile strength and   

(b) elongation 

���������������

4%�`a>_a8H�Ï¡���XZ α b¸

�¹^º9�W¾¿���n����A���β Ê

5�b��(� α20®åV��»¼ α2nD¡�

����>_Â��wD¡��� .Vëå TEM>

_a8��S 5f�0S 5a®D¡� TEM�Y0g

opX�$hTXY α 2��¸�¾¿���n��

¾¿��� α 2���ÔhmnX_Zæ�0@A¦

É�FH�

[4]

�`°X_Z�æ�34 3 °æ��

5>?0n��
¸�¾¿T����Ôh�æ��

RS�ì���Z�³z34 2 °æ��5>?04

��à�Ï�������üýæ����0S 5b

®���>_ . TEM �Y�:S 5a 2�α �Ô

�æ�Êø���ÙÚn β Ê5Ô��åjs�(�

XZ α20 

S 63XY Ti-55511��n�����T� TEM

�Y0x�S 6a ®�� æ��S 6b ®¡¢]Á0

@A HRTEM T���ømn�$Oæ�3Þß��

A��¶'£�Z^�>¤�¥!�W¦���å0

§����æ�PQ4 µm  t�S 5a�£�� nm

 t�S 6a����æ��PQ¨3 20 nm0aS 6b 

�

 

 

 

 

 

 

 

 

¢ 5  Ti-555118�Y TEM©Q 

Fig.5  TEM images of Ti-55511 alloy: (a) after hot-rolling and  

(b) after annealing 
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Fig.6  HRTEM images of lamellar Ti-55511 alloy after annealing: 

(a) nano-scale short-twin and (b) stacking fault 
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Microstructure Evolution and Mechanical Properties of Lamellar Ti-55511 Alloy 

During Hot Rolling and Annealing 
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Abstract: 750 °C hot rolling and subsequent 600 °C/1 h annealing was conducted on lamellar Ti-55511 near-beta Ti alloy to investigate the 

microstructure evolution and mechanical properties. The results show that the Burgers orientation relationship between α and β phase is 

broken down owing to dynamic recrystallization (DRX) of lamellar α phase during hot deformation, forming fine and equiaxed α plates, 

which leads to the increase of the tensile strength and elongation. During annealing, secondary α grains are precipitated from β matrix, 

resulting in higher strength but lower elongation. Meanwhile, further spheroidization and growth of α phase happen via static 

recrystallization (SRX) during annealing. The recrystallization of β phase only happens in subsequent annealing rather than in hot rolling. 

At the beginning of the deformation, two twin variants can be found in lamellar α phase. With an increase of deformation, three twin 

variants are formed in α phase. The nano-scaled twins and stacking fault are formed resulting from twins decomposing during annealing. 

Key words: lamellar near-beta Ti alloy; microstructure evolution; mechanical properties; twin variant; stacking fault 
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