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Simulation and experiment research on stretch bending of 7075 aluminum
alloy curvature component with variable cross-section
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2. School of Mechanical Engineering and Automation, Beihang University, Beijing 100191, China)

Abstract: For the problems of obvious wrinkling, serious springback, large amount of manual knocking and repairing, and long process
cycle in stretch bending of 7075 aluminum alloy curvature component with variable cross-section for a certain aircraft, a one-step stretch
bending process method of the newly quenched profile was proposed, and through the combination of finite element simulation and process

test, the influences laws of process parameters such as stretch force, profile width and wrapping angle on wrinkling, rupture and spring-
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back of part were analyzed and verified. The results show that increasing the tensile force can effectively inhibit wrinkling phenomenon in-
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side the profile, reasonably reducing the profile width can reduce the risk of profile rupture, and increasing the wrapping angle can reduce
the springback of part. The optimized stretch bending process parameters were obtained with the stretch force of 42 kN, initial profile
width of 130 mm and the wrapping angle of 96°. Using this combination of parameters for stretch bending, the rupture of part does not oc-
cur, the wrinkling phenomenon inside the profile is effectively avoided, and the springback of part is reduced.
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Fig. 1 Geometry shape and sizes of part
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Table 1 Chemical compositions of 7075 aluminum alloy
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Fig. 2 Shape and sizes of uniaxial tensile specimen
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Fig.3 Uniaxial tensile test equipment (a) and specimens after testing (b)
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Fig. 4 Curve of true stress-true strain for 7075-W aluminum alloy
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Fig. 5 Finite element simulation model of stretch bending

4 WEILZ5RD AR

4.1 HRNIRREREIZITHE

T2 BT 1 YA 257 6 ] g e o D) 1) a2 4#f 1
LNIOT GHRIEY v B AT DAV N AR 00 T TN i SR
PP . TR, S B & BG4 X 77 1k 724
A o AR TR A BRI R O TR BE



3 & WFS: 7075 84 AR il SRR 07 2RO B ST 99
IrREHE 35, 42 150 kN 3t 3 Fhhrf g, JEATRIE élhﬁﬂjﬁ"jti 42 kN HT TR AU s 7 28 A ¥
TR, BOBIEBIR A OIS < EANIE 6 B e FRAR SRR A, ELN AR U 5 B 0 A AN 1 S B W] B
AIRAE R0 35 kN B, BRI NI BEAE AR AAR, UEEU%}F”MV‘]W'J F14 A 0 B A B0 R 2 41

PR MPrfi Sy K & 42 kN B, A 415
FFRATIN®] s PR Sy gk L iE R ZE 50 kN, A FHEL
AL .

DI Az
+1.217e-01
+1.094e-01
+9.721e-02

+2.3806-02
+1.157e-02

-6.654¢-04
-1.290e-02
-2.513e-02

OO =

+2.029¢e-02
+8.076e-03

Dl
+1 424e 0
+1.302¢-0
+1.180e-0
+1.058¢e-0
+9.355¢-0
+8.134¢-0.
+6.913e-02
+5.6092¢-02
+4.471e-02
+3.250e-02
-4.135e-03

Pl

ettt
[\ P i unct

B 6 AR AR T B AL A 2
(a) 35 kN (b) 42kN  (c¢) 50 kN
Fig. 6 Cloud diagrams of tangential strain distribution for

profile with different tensile forces

7 S AR A 7 BB AT Y L SMI ) 1) f
TR R A s Ol e al LI . BEE DR ) B3
R, BUBPERIA N . SNSRI AR R A
35 kNI, BUBK AT AE R R NS, HLW AR U
FE R AR AR A, U BB AL ) R A B X

il s MR Ak S K 50 kN i, BB AR 4
RN A, LN AR R R 43 A B AR A G% I
AR B a4, (O, N AR A 38 ks 5 3
T8 T A 4 T R U 0 R, R A RO B
—E MU R, AT R B A A R 2 AR
PR Ty K 50 kN B, BRI fe R A SN AR Ol
0.175, E KRR JI R 371.8 MPa, M BRI HT

PLORSE . HIt, SEPrRia il o RO AR 5 K A R

0.20

- -» - il 3 Jg35 kN-SMil
A —s— i 3 435 kN-A
& \A\ - o - Jrfdi 1) k42 kKN-5Mi
0151w —e— Hfi ) 442 kKN- P
o el R - RTINS0 KN-SMU
e Py~ DA 50 kN-PI
2] Tm. el AL
E B
R 0.05| el e A
0.00 | W
-0.05

0 500 1000 1500 2000 2500
iK/mm

FA7 RIEREAR 0T BB ARTET P . AT i 107 A8 91 5 R 23 A1
Fig. 7 Tangential strain distributions of inner and outer sides

for profile section along contour with different tensile forces
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part under different wrapping angles
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