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ABSTRACT: The work aims to meet the precise preparation requirements of high-strength and high-toughness wide thin-wall
high-reinforcement integrally-formed aluminum alloy panel for structural cabin, so as to flatten the 7A85 structural panel by
combining flattening tools with different bending radii under the annealing microstructure of the materials. The rebound struc-
tural size under different bending radii was calculated by ABAQUS FEM software, the mechanical properties were tested by
universal testing machine, and the microstructure and fracture morphology were observed by scanning electron microscopy. The
peak stress inside the skin regions of 7A85 aluminum alloy structural panel decreased with the increase of bending radius, and
the rebound structural size error decreased firstly and then increased. The peak stress in the vertical reinforcement area contin-

ued to decrease, and the rebound structural size error decreased firstly and then increased. When FSW thickened area was sub-
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ject to bending, the peak stress decreased continuously with the increase of bending gap. With the increase of bending radius, the

peak stress firstly increased and then decreased, and the rebound structural size error increased obviously. Combined with metal

mold annealing flattening dies of 7A85 aluminum alloy extrusion cylinder in different areas, 7A85 aluminum alloy structural
panel with a width of 1 280 mm and a length of 8 000 mm is successfully prepared.
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Fig.1 Diagram of annealed extrusion cylinder structure of 7A85 aluminum alloy

EVOMA10
1 2 1 2 7TA85
TA85 _
L LT 2
x1 TASS REEHERMBRASAFHAENLER
Tab.1 Mechanical propertiestest results of annealed 7A85 aluminum alloy extrusion cylinder
0p0.2/MPa o,/MPa Y/% 05/% E/MPa
L 183.17 336.55 17.76 13.49 62 757.90 0.26
LT 196.81 352.72 16.16 13.35 60 102.30 0.26
189.98 344.64 16.96 13.42 61430.10 0.26
9.64 11.44 1.31 0.09 1 877.79 0
13.63 16.17 1.60 0.14 2 655.60 0

®2 TASS HEBRFRFHRMITEREMN - EHE
Tab.2 Plastic stress-strain parameters of 7A85 extrusion cylinder during the flattening process

/MPa /MPa /MPa
186.5 0.000 0 306.5 0.0450 369.5 0.093 9
216.0 0.006 5 323.0 0.054 7 378.0 0.103 8
244.5 0.016 0 336.0 0.064 5 385.5 0.113 7
267.5 0.025 6 349.0 0.074 3 392.5 0.123 6
288.5 0.0353 359.0 0.084 1 393.5 0.127 5
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Fig.2 Displacement-load curve and engineering stress-strain curve of annealed 7A85 aluminum alloy
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Fig.3 Stress distribution simulation results of 7A85 aluminum alloy structural panel skin region under different bending radii
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Fig.4 Rebound error simulation results of 7A85 aluminum alloy structural panel skin region under different bending radii
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Fig.5 Stress distribution simulation results of 7A85 aluminum alloy structural panel stiffener region under different bending radii
0.25 = 3% 0.18 FEw"
mm EH 1
o015 b ~8— 1250 mm 0.14 -
i —o— 1850 mm
2 010 Eon2f
}EE 0.05 | 4 0.10
= 0.00 [ f}é 0.08
%’—0.05 - 4 0.06
£-0.10 0.04
o3
% -0.15 0.02
-0.20 ! ! L ! L 0.00 =
-30 -25 -20 -15 -10 -5 0 550 850 1250
7K BB /mm 42 /mm
a 5 IBAITE [ iR 22 b BIHERE

6 7A85
Fig.6 Rebound error simulation results of 7A85 aluminum alloy structural panel stiffener region under different bending radii
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Fig.7 Stress distribution simulation results of 7A85 aluminum alloy structural panel FSW region under different bending gaps
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Fig.9 Stress distribution simulation results of 7A85 aluminum alloy structural panel FSW region under different bending radii
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Fig.10 Rebound error simulation results of 7A85 aluminum alloy structural panel FSW region under different bending radii
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Fig.11 Mechanical properties test results of 7A85 aluminum alloy structural panel in different areas after annealing flattening
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Fig.12 Microstructure test results of 7A85 aluminum alloy structural panel in different areas after annealing flattening
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Fig.13 Annealing flattening process of 7A85 aluminum alloy structural panel
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