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Abstract: The influence of the bending radius on the forming size and properties was investigated by ABAQUS
FEM software and microstructure analysis, and mechanical properties of panel along longitudinal (L) and trans-
verse(T) directions were comparatively analyzed. The results indicate that the strength of panel under T4 state a-
long T and L directions is basically the same, whereas that along T direction has a lower value of elongation. The
stress distribution, theoretical profile height error and profile error are decreased firstly and then raised with the
increase of bending radius for the internal strengthen rib structure, which has a monotonous upward trend for the
extraposition structure, with a less than 1.6 mm forming dimensional accuracy. Compared with the conventional
T6 treatment, the strength along L and T direction under T4 bending forming + T6 treatment are consistent,
where the elongation is greater than 10.0%. Fibrous grain structure is transformed into polygonal and short rod
shape, and sequential precipitation of reinforced phase effectively ensures the strength and plastic toughness of
7A85 aluminum alloy panel.
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Fig.1 Images of 7A85 aluminum alloy panel

PIE I3 A 1 SN E M E A

(a) WEMEH
B2 TASS o MBERETREHELL

(b) $1 % H 3% i

Fig.2 Manufacture diagram of bending forming for

7A85 aluminum alloy panel
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Fig.3 Machining dimension of 7A85 aluminum alloy panel

for mechanical property test at room temperature
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Tab.2 Mechanical properties of 7A85 aluminum alloy panel at

room temperature along L and T directions in T4 state
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Fig.4 Stress-strain curves of 7A85 aluminum alloy panel

along L and T directions in T4 state
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Fig.5 Simulation results of stress distribution of internal strengthen rib in 7A85 aluminum alloy panels at different bending radius

’ 100 mm 0 PN
6 / 200 mm 3.5 B PR E
4 3.0
\E 20, 300 \E 25
> -
?E 0 f e ?E 2.0
A 400 mm 15
e 2l
=4 500 mm L0
-6 0.5
-8 . . . 0
60 -50 -40 -30 -20 -10 0 100 200 300 400 500
7K BB B /mm JEZ ¥ 2/ mm
() FREANTZHERE (b) A @iz £

B6 REAETXZETTASS BELARMEGE
GMBRERERREFATEER
Fig.6 Simulation results of rebound error of internal strengthen

rib in 7A85 aluminum alloy panels at different bending radius
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Fig.7 Simulation results of stress distribution of internal strengthen rib in 7A85 aluminum alloy panels at different bending radius
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Fig.9 Simulation results of stress distribution of external strengthen ribin 7A85 aluminum alloy panels at different bending radius
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Fig.11 Simulation results of stress distribution of external strengthen ribin 7A85 aluminum alloy panels at different bending radius

! 40 = ERE
6 120 3.5 B PR %
4 240 50
E 2 E 25
?E 0 480 & 2@ 2.0
i ol 360 = s
& 4l oo a \ R
- 206 1.0
-6 0.5
a8 0 sl
60 -50 -40 -30 20 -10 0 120 240 360 480 600
7K 26 B /mm JEE ¥ A/ mm

(a) LA |3 AR E (b) R &z £
H12 REAELTXHET TASS eI EmiE &
UMBRIHERiEEG AT EER
Fig.12 Simulation results of rebound error of external
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at different bending radius
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Fig.16 TEM fracture of 7A85 aluminum alloy panels by conventional T6 heat treatment and T4 bending+ T6 aging heat treatment
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