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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.
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Tab.1 Chemical composition of 7B50-T7751 aluminum alloy %
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Tab.2 Orthogonal test factor comparison of test pieces

HE AR/ HE BRI/ HZE CURE)/

S MPa (mm * min~ ') mm
1 0.1 1 000 5
2 0.3 5 000 10
3 0.5 9 000 15
x3 WHHERST
Tab.3 Dimension of test pieces
LZEsS K /mm Fi % /mm JEH /mm Kk /1
400 200 5 3
7B50 400 200 10 3
400 200 15 3

wg

Si Fe Cu Mn Mg Cr Zr Zn Al
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Fig.2 Test pieces after shot peening
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Tab.4 Orthogonal test results and range analysis calculation

of flat pieces

HE FER A/MPa H# B/(mm » min~ 1) R C/mm 5% [0 2242/ mm

1 0.1 1 000 5 2 865
2 0.1 5000 10 28 824
3 0.1 9 000 15 49 000
4 0.3 1000 15 10 426
5 0.3 5 000 5 2379
6 0.3 9 000 10 12 250
7 0.5 1 000 10 2722
8 0.5 5 000 15 10 000
9 0.5 9 000 5 2 849
K, 80 689 16 013 8 093

K, 25 055 41 203 436 796

K; 15 571 64 099 69 426

ki 26 896.33 5 337.67 2 697.67

ks 8 351.67 13 734.33 14 598.67

k3 5190.33 21 366.33 23 142

R 21 705.97 16 028.66 20 444.33
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Fig.3 Relationship between the test factor level and the

chord-wise curvature radius
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Fig.4 Section diagram of single-reinforced test piece
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Tab.5 Test factor levels

KF W AN )/ MPa  HZE BB#H#E)/(mm + min—!)
1 2 000
2 4 000
260
3 6 000
4 8 000
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Fig.5 Schematic diagram of shot peening forming
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Fig.6 Influence of moving speed on the spanwise curvature

radius in free state and pre-stressing state
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Tab.6 Shot peening parameters for chord forming
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Fig.7 Schematic diagram of cross section of tri-bar test piece
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Fig.8 Chord and spanwise curvature radius of tri-bar test piece
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