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Table 1  Chemical composition of 7055 aluminum alloy rolled 

plate (ω/%) 

Zn Mg Cu Zr Si Fe Al 

7.9 1.8 2.2 0.13 0.17 0.08 Bal. 
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Fig.1  Schematic diagram of tensile specimen and 

sampling microstructure 
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Fig.2  Engineering tensile stress-strain curves at room temperature 
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Table 2  Comparison of tensile mechanical property 
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Fig.3  Optical micrographs of different sections: (a) RD-TD surface, (b) RD-ND surface, and (c) TD-ND surface 
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± 4  TD-ND»����Sn¿ SEMÀÁ 

Fig.4  SEM images of fine grained region in center layer on TD-ND surface 
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Fig.5  Morphology and distribution of main residual coarse 

phases 

! 7  � 5�89:;<2=�>?@ 

Table 3  EDS analysis of coarse particles in Fig.5 (at%) 

Particle Al Fe Cu Mg Si 

A 73.05 9.98 16.97 0 0 

B 75.48 7.98 16.53 0 0 

C 25.1 0 0 35.69 39.2 

D 42.2 0 0 11.68 46.12 
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nÉÊ.noË¿Ì£ÍÎÏ³ 

Fig.6  TEM bright field images in grains (a), grain boundary (b) and SAED pattern in grains of [110]

α-Al 

(c) 
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Fig.7  XRD pattern of the rolling surface 
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± 8  {001}1{011}1{111}n»Ñ| RD-TD»�.Ò± 

Fig.8  Pole figures of {001}, {011}, {111} crystal plane family projected to the rolling surface in surface layer (a) and central layer (b) 
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Fig.9  Orientation distribution function (ODF) in surface layer (a) and central layer (b) 
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Table 4  Volume fraction of different texture components 

Texture component Euler angle Volume fraction (surface)/% Volume fraction (center)/% 

Brass {110}<112> (35°, 45°, 0°) 4 28.8 

Copper {112}<111> (90°, 35°, 45°) 1.8 1.4 

S {123}<634> (59°, 37°, 63°) - 16 

R {124}<211> (57°, 29°, 63°) 13.3 - 

Cube {001}<100> (0°, 0°, 0°) 1.1 0.7 

H {001}<110> (45°, 0°, 0°) 1.4 0.1 

Remainder - 78.4 53 
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Table 5  Maximum Schmid factors along different uniaxial 

tensile directions for different texture components 

Maximum 

Schmid factor 

Texture 

component 

0° 45° 90° 

Orientation with 

easy crystal slip 

Orientation with 

hard crystal slip 

Brass 0.408 0.433 0.272 45° 90° 

Copper 0.272 0.500 0.408 45° 0° 

S 0.424 0.476 0.442 45° 0° 

R 0.408 0.488 0.467 45° 0° 

Cube 0.408 0.408 0.408 - - 

H 0.408 0.408 0.408 - - 

Remainder 0.446 0.446 0.446 - - 

� !���"#$�"%������&
������ �

'()�

Table 6  Mean of maximum Schmid factors in different 

in-plane uniaxial tensile directions 

Layer 0° 45° 90° 

Surface layer 0.435 0.451 0.440 

Center layer 0.429 0.448 0.394 
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Microstructure and Tensile Property Inhomogeneity of Commercial 

7055-T7951 Aluminum Alloy Thick Plate by Hot Rolling 

 

Shao Yong, Zhao Pengfei, Liu Qihang, Guo Pingyi, Shi Fengjian, Yang Hongyu, Yan Lin, Yang Na 

(School of Material Science and Technology, Jiangsu University of Science and Technology, Zhenjiang 212003, China) 

 

Abstract: An experimental research of a commercial hot rolled 7055-T7951 aluminum alloy thick plate on composition, microstructure details, 

uniaxial tensile properties at room temperature, and texture feature was carried out. A quantitative analysis for texture feature as well as their 

influences on the mechanical anisotropy was investigated. The results show that there are few undissolved alloy compounds existing in the 

microstructure of this plate, possibly due to a low content level of magnesium. The precipitations in grains mainly consist of η′ and η phases, 

which indicates a slight overaged status for the material. The uniaxial tensile properties along the 0° and the 90° to the rolling direction of the 

plate are almost equal and both superior to those along the 45° to the rolling direction. In addition, the strength indicators in central layer of the 

plate are all superior to the corresponding parts in surface layer, and the tensile mechanical property anisotropy in central layer is more intense than 

that in surface layer. The texture near the center of the plate mainly consists of Brass and S rolling type. The R texture with recrystallization type is 

dominant near the surface. The mean yield strengths along different in-plane directions through the thickness were studied and compared based on 

the Schmid’s law. The relationship between the nonuniformity of mechanical behavior and texture characterization was discussed finally. 

Key words: 7055 aluminum alloy; T7951 heat treatment; texture; hot rolling thick plate; mechanical anisotropy 
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