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· 1  `ab12fg]hi¸¹º2F»¼ 

Fig.1  Optical micrographs of hot rolled 7056 alloy plate: (a) surface, (b) T/4, and (c) T/2 
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Fig.2  Optical micrographs of hot rolled 7056 alloy plate after solution at different temperatures 
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Fig.3  Optical micrographs of the surface of 7056 alloy plate after different solution treatments: (a) 470 ®/3 h, 

(b) 480 ®/3 h, (c) 470 ®/4 h, and (d) 490 ®/3 h 
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· 4  `ab12_fg]hijTU ODF· 

Fig.4  ODF sections of hot rolled 7056 alloy plate in different 

layers 
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· 5  470 ®��ÃÄeri$��iTU ODF· 

Fig.5  ODF sections of different layers of 7056 alloy plate after 

solution at 470 ® 
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Table 1  Texture volume fractions of different layers of 7056 

plate hot rolled and solution treated at 470 �

��

� (%) 

State Position Cube Goss Rotate cube β-fiber 

Surface 6.38 9.76 20.72 25.23 

Hot rolled 

T/2 7.17 12.4 0 42.24 

Surface 15.64 0 10.24 27.4 

Solution treated 

T/2 8.18 18.21 0 56.25 
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Fig.6  Distribution of the second-phase particles in different layers: (a) surface, (b) T/4, and (c, d) T/2 
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· 7  fg¾h��e��iMN�¿ 

Fig.7  SEM micrographs of the second phase particles of T/2 layer at different solution temperatures: (a) 450 ,�  (b) 460 ®, (c) 470 ®, 

(d) 480 ®, (e, f) 490 ®, and (g, h) corresponding EDS results of the second phase particles in Fig.7f 
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· 8  705612 470 ®/3 h��µ RRA�Âefg]hij£�F TEM�¿ 

Fig.8  TEM micrographs in <100>α zone axis in different layers and corresponding SAED patterns of 7056 plate after 470 ®/3 h 

solution and RRA treatment: (a, b) surface and (c, d) T/2 
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Fig.9  Tensile properties of 7056 alloy plate after RRA treatment followed by solution at different temperatures for 3 h: (a) surface, (b) T/4, and (c) T/2 
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 10  470 ��������� RRA ��� 7056 ������� 

Fig.10  Tensile properties of 7056 alloy plate after RRA treatment followed by solution at 470 � for different time: (a) surface, (b) T/4, and (c) T/2 
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Table 3  Tensile properties of 7056 alloy plate after solution at 
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� for 3 h and RRA treatment in different layers 

Layer σ

0.2

/MPa σ

b
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Abstract: Tensile tests, optical microscopy (OM), X-ray diffraction (XRD), scanning electron microscopy (SEM) and transmission 

electron microscopy (TEM) were used to characterize the mechanical properties and microstructure of 7056 aluminum alloy plates, which 

were rolled to a thickness of 40 mm. The results show that the microstructure of 7056 hot rolled plate is inhomogeneous in different layers. 

The second phase particles on the surface are distributed dispersively and their size is relatively small, while when they are concentrated at 

the center, the size is relatively large. From the surface to the center, the shear texture is gradually reduced. The content of the deformed 

texture in the center layer is the largest, and the difference between the cube textures in each layer is not significant. After solution 

treatment, the recrystallization texture increases and the shear texture decreases on the surface, and the deformed texture of the central 

layer increases. After aging, a large amount of homogeneous and fine η' phases appear in the surface layer and the center layer, while 

discontinuous precipitates and a certain width of precipitation-free zone can be observed at the grain boundaries. The optimal solution 

treatment of 40 mm thick 7056 plate is 470 °C for 3 h. After aging, the yield strength and the tensile strength of the surface layer are 605 

MPa and 628 MPa, respectively, those of T/4 layer are 626 MPa and 643 MPa, respectively, and those of the center layer are 623 MPa and 

639 MPa, respectively. 

Key words: 7056 aluminum alloy; thick plate; texture; microstructure 
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