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G 1  2A Ti6242'M¸¹34 

Fig.1  Original microstructures of the Ti6242 alloys: (a) T alloy 

and (b) S alloy  

 

 

 1  !"#$%& Ti6242'�()*+� 

Table 1  Chemical composition of the two batches of Ti6242 alloys (ω/%) 

Alloy Al Sn Zr Mo Si Fe C Y O N H 

T 6.12 2.13 4.18 2.05 0.084 0.02 0.008 <0.004 0.13 0.004 0.0015 

S 6.08 1.93 4.09 1.92 0.093 0.019 0.015 <0.0001 0.11 0.073 0.00279 

a 

50 µm 

b 
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G 2  WX���[\ TkS '34� α

p
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Fig.2  Morphologies of the α

p

 of T (a~c) and S ( d~f) alloys at different solution temperatures: (a, d) 950 ¼, (b, e) 980 ¼, and    

(c, f) 1005 ¼ 
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Fig.3  SEM images of α

p

 recognition employing the count size module of Image-pro software: (a) input image and (b) output image of  

primary α being recognized 
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Fig.4  Relationships between the volume fraction V
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 and

 

solution 

temperature T of α
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 in alloy T and alloy S 
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Fig.5  Split effect of the Watershed algorithm on the α

p

 phase 

grains 
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Fig.6  Relationships between solution temperature T and the 

quantity N
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of α

p

 grain in alloy T and alloy S 
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Table 2  Value of constant in formula (2) for alloy T and alloy S 
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Fig.7  Relationships between aggregation degree E

α 

and solution 

temperature of α

p 

grain in alloy T and alloy S 

 

��ºgh α

p

	Þ%��8��_8no�) α

p

�ÅÆ�x��ÊÅÒf�pS�ÓÔ D

α

�lH α

p

�ÁÂ�0�Wßïå T �+®«² 8/Hp�U�

¼��1 α

p

� D

α

¡v T �¦
ÅÕÐéÈ��ïå

9��� S� D

α

¡�%º�� T�Q]��Rìv T

�¦
{Ðé/ 

2.2  ��������	 α 
�� 

�ö¾¿ α½Ö�×Wßïåçè¨¥��Ø×

Wßæ��çè/² 9¨H� α

p

�=ÃnÄ�Wßæ

� t�+®/�G9xyV�1�ïå
º 960 Xæ�α

p

�=ÃnÄ V

α

¹Ë½'ïå9��[¡�æ��c

Ù« 15 minÈ�2�vWßïå¦
�V

α

¹Ë�[¡�

æ�!Ú�� α

p

�Ûßäå%ÜT
È�3��ªïå

9�α

p

�Ûßäåvæ��ÝÞ{Ðé/ 

2.3  �����
����
����������� 

Ti6242 ��1�°J��ß�� Al	Sn	Zr	

Mo�01 Al � α �[ß��Mo � β �[ß��Sn

G Zr�1�ß�/ 

 

 

 

 

 

 

 

 

 

G 8  ' T>' S� α

p

MË�Ì� D

α

>���[ TM 

ÅÆ 

Fig.8  Relationships between average size D

α 

of α
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 and solution  

temperature T in alloy T and alloy S 
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Fig.9  Relationships between solution time t and volume fraction 

V
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of α
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 10  ������ α� β���������� T��� 

Fig.10  Relationships between solution temperature T and the chemical composition of α and β under phase equilibrium condition�(a) Al, 

(b) Sn, (c) Zr, and (d) Mo 
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Fig.11  Relationships between microhardness HV
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 and solution 

temperature T of α
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 in Ti6242 alloy 
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 12  %&��'()*+ Ti6242��!",- 

Fig.12  Microstructures of Ti6242 alloy after being quenched in 

water at different solution temperatures: (a) 850 . and 

(b) 800 . 
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Fig.13  Relationships between solution temperature T and the 

distribution density ρ
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of primary α grain in alloy T and 
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 for different types of Ti alloys
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Abstract: Microstructure characterization and evolution analysis of Ti6242 alloy with equiaxed microstructure were studied by optical and 

scanning electronic microscopes, combining with image processing software. The origin alloy was processed under different heat 

treatments. Four parameters, including volume fraction V

α

, size D

α

, distribution density ρ

α

 and degree of aggregation E

α

, were used to 

accurately describe the characteristics and evolution process of the equiaxed primary α phase. It is found that V

α

, D

α

, ρ

α

 and E

α

 all decrease 

with the increase of the solution temperature T, and the relationships of V

α

 vs. T and ρ

α

 vs. T satisfy the linear and parabolic law, 

respectively. The declining rate of V

α

 increases with the T arising and decreases with time prolonging. With the V

α

 dropping, the content of 

element Al in β phase increases, while the content of Sn, Zr, and Mo decreases; the difference of the content of the four alloying elements 

in β and α phase becomes smaller. At 850 and 800 °C, the [Mo]

eq

 of β phase is in the [Mo]

eq

 range of α+β and metastable β alloy type, 

respectively. After being quenched in water, the β phase shows martensitic transformation at 850 °C while it retains metastable β phase at 

800 °C. 

Key words: Ti6242 titanium alloy; heat treatment; microstructure evolution; quantitative analysis 
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