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  1  IF 6 mm?���¡¢£¤ 

Fig.1  Diagrammatic sketch of tensile sample with thickness 

of 6 mm 
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  2  2195789: 6 mmIFGD?�RSO¥¦§:y¨© 

Fig.2  Longitudinal sectional optical images of the surface layer (a

1

, b

1

) and center layer (a

2

, b

2

) for solutionized 2195 Al-Li alloy plate 

hot rolled down to final thickness of 6 mm at different finish rolling temperatures: (a

1

, a

2

) 290 ^ and (b

1

, b

2

) 220 ^ 
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  3  ABEF�LMN�~Q��QDH 6 mmIF?��RSO¥¦§:y¨© 

Fig.3  Longitudinal sectional optical images of the surface layer (a

1

~c

1

) and center layer (a

2

~c

2

) for solutionized 2195 Al-Li alloy plate 

cold rolled down to final thickness of 6 mm with different previous annealing (air cooling): (a

1

, a

2

) 330 ^/2 h, (b

1

, b

2

) 390 ^/2 h, 

and (c

1

, c

2

) 450 ^/2 h 

 

 

 

 

 

 

 

 

 

 

 

  4  2195789:@ 420 ^�LMN�}�Q��QD�RSO¥¦§:y¨© 

Fig.4  Longitudinal sectional optical images of the surface layer (a) and center layer (b) for solutionized 2195 Al-Li alloy plate cold 

rolled down to final thickness of 6 mm with previous annealing at 420 ^ and furnace cooling 
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  5  2195789:QDKGD?� T8�_�O���� 

Fig.5  Tensile properties of cold-rolled and hot-rolled 2195 Al-Li alloy plate after T8 aging: (a) longitudinal direction and 

(b) transverse direction 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  6  2195789:?� T8_�O��¬­®¯ 

Fig.6  Tensile fracture morphologies of surface layer (a, b, d, e, g) and center layer (c, f, h) for 2195 Al-Li alloy plate after T8 aging: 

(a~c) hot-rolled plate with finish rolling temperature of 290 ^, (d~f) hot-rolled plate with finish rolling temperature of 220 ^, 

and (g, h) cold-rolled plate 
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  7  AB�LMNO 2195789:T SEM°±2²z¨© 

Fig.7  Back-scattered electron SEM images of center layer (a, c, e, g) and surface layer (b, d, f, h) for 2195 Al-Li alloy after different annea- 

ling: (a, b) 330 ^ and air cooling, (c, d) 390 ^ and air cooling, (e, f) 450 ^ and air cooling, and (g, h) 420 ^ and furnace cooling 
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  8  2195789:�LMNOAB�xyVz�³�EDS�´µ 

Fig.8  SEM image (a) and EDS analysis of secondary phase particles in 2195 Al-Li alloy after annealing: 

(b) particle A and (c) particle B 

 

 

 

 

 

 

 

 

 

 

 

 

  9  450 ^/2 hMN�~Q�O¶\` SEM°±2²z¨©KO·QD�RSO¶\`:y¨© 

Fig.9  Back-scattered electron SEM image (a) of the plate with annealing at 450 ^ for 2 h (air cooling) and 

corresponding optical image (b) of the cold-rolled plate after solutionization 
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Grain Structure and Mechanical Property Control of Spray Deposited 2195 Al-Li Alloy 

 

Tang Jianguo

1

, Liu Tianle

1

, Li Rui

1

, Ma Yunlong

1,2

, Li Jinfeng

1

 

(1. Central South University, Changsha 410083, China) 

(2. Beijing Institute of Astronautical Systems Engineering, Beijing 100076, China) 

 

Abstract: A spray deposited 2195 Al-Li alloy ingot was extruded into plates. Some of the extruded plates were hot rolled down to the 

thickness of 6 mm with different finish rolling temperatures, and others were cold-rolled down to the thickness of 6 mm after different 

intermediate annealing. The results show that the surface layer of the plate with finish rolling temperature of 290 °C consists of coarse 

recrystallized grains, but the center layer consists of non-recrystallized fine fibrous grains. As the finish rolling temperature is lowered to 

220 °C, the size of the recrystallized grain in the surface layer decreases, but the grains in the center layer are transferred to coarse 

elongated recrystallized grains. As the intermediate annealing temperature is elevated from 330 °C to 450 °C, the number density of 

Cu-rich secondary phase particles with size larger than 1 µm increases. The recrystallized grains in the surface layer of the cold-rolled 

plate after solutionization coarsen, and the center layer grains are transferred to small equiaxed recrystallized grains from coarse elongated 

recrystallized grains. After appropriate intermediate annealing followed by furnace cooling, the cold-rolled plate through thickness after 

solutionization develops into fine recrystallized grains. After the same T8 aging, the strength of the cold-rolled plates is higher than that of 

the hot-rolled plates, and that of the plate with a finish rolling temperature of 220 °C is the lowest. 

Key words: Al-Li alloy; spray deposition; grain structure; tensile property 
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