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Effect of Rolling and Heat Treatment on Microstructure and Properties

of 7055 Aluminum Alloy
Xu Chunjie'**,Yang Yi''* ,Ma Dong"?,Guo Can'**,Wu Xiangguan'*?®,Zhang Zhongming"**,Dan Shechtman'-**
(1.School of Materials Science and Engineering, Xi'an University of Technology;
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Abstract: The effects of rolling rate and homogenization process on microstructure, mechanical and corrosion
properties of 7055 aluminum alloy were investigated by optical microscope, X-ray diffractometer, microhardness
tester, material testing machine and electrochemical workstation. The results indicate that the microstructure
tends to be uniform and the amount of second phase is decreased with the increase of temperature. The optimal
homogenization process is 400 ‘C X 10 h+460 ‘C X 24 h. After homogenization treatment, the microstructure is
mainly composed of a-Al matrix, MgZn, and Al,CuMg phases, and the rolling treatment has no effect on the al-
loy phase composition. Meanwhile, with the increase of rolling rate, the hardness is increased firstly and then de-
creased, and the strength and corrosion resistance are enhanced. When the deformation is 40 % , the peak hardness
reaches 211.4 HV;, and when the deformation is 50% , the tensile strength and yield strength reach peak values
of 618.6 MPa and 610.3 MPa, respectively.
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Tab.1 Chemical composition of 7055 aluminum alloy %

wy
Mg Zn Mn Fe Cu Si Zr Ti Cr Sc Al
2.23 8.81 0.008 0.09 2.43 0.003 0.05 0.26 0.002 0.05 4%
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Tab.2 Homogenization process
— R TR B
400 C X4 h+460 CX24 h
450 CXz4 h 400 C X 10 h+460 CX24 h
460 C X24 h

415 C X4 h+460 C X24 h
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Fig.1 Schematic diagram of tensile specimen
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Fig.2 Schematic diagram of microstructure observation
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(g) 400 C X4 h+460 CX24 h

(h) 400 C X10 h+460 CX24 h
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Fig.3 Microstructure of 7055 aluminum alloy after different homogenizing heat treatments
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Fig.4 Microstructure of 7055 aluminum alloy after rolling
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Fig.8 Tensile fracture morphologies of 7055 aluminum alloy with different rolling quantities
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Curvature Variation Law of Large-size Thick Plate Shot Peening for

Domestic 7BS0 Aluminum Alloy
Ouyang Yi',Xing Shaomin',Zhang Wanyu®
[1. AVIC XAC Commercial Aircraft Co., Ltd.; 2. AVIC Xi’an Aircraft Industry(Group) Co., Ltd.]

Abstract: The domestic 7B50 aluminum alloy was investigated by shot peening process, and the corresponding re-
lationship between the curvature radius and the shot peening process parameters was obtained through the basic
test of shot peening with different parameters on the flat plate and the single-rib test piece, which was verified on
the tri-rib test piece to acquire the minimum span-direction curvature radius and corresponding chord-direction
curvature radius. The results indicate that: @ for flat test pieces, as the thickness of the wall and the moving
speed increase, the curvature radius in the chord direction is increased. With the increase of pressure, the radius
of curvature in the chord direction is decreased. @ for single-reinforced test pieces, as the moving speed increa-
ses, the curvature radius in the span-wise direction is increased whether in free state or pre-stressed state. @ for
the tri-rib test piece, the pre-stressing method was adopted to obtain a saddle-shaped surface with the maximum
span-wise curvature variation, where the span-wise minimum curvature radius is 37 692 mm, and the correspond-
ing chord-wise curvature radius is 5 385 mm.

Key Words:7B50 Aluminum Alloy, Shot Peening, Orthogonal Test, Curvature Radius
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