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Abstract

As the main material for automobile lightweight, aluminum alloy has a wide range of application
prospects. Accurate evaluation of the bending forming and resilience performance of aluminum
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alloy profiles has great application value for industrial production. Aiming at the bending spring-
back of aluminum alloy profiles, ABAQUS numerical software was used in this paper to carry out
finite element simulation, and the simulation results were compared with the experimental re-
sults to verify the reliability of the simulation. The simulation results were used to obtain the
stress and strain changes of the profile during bending and springback, and the relationship be-
tween the damping coefficient and the springback error was given. The results show that the cor-
responding stress and strain values of each part before springback are larger than those after
springback, and the maximum stress and strain are basically at the same position. The springback
deviation is affected by the damping coefficient, and the minimum error is 10%. Therefore, nu-
merical simulation has certain guiding significance for actual product production.
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Table 1. Chemical composition of 6063 aluminum alloy (%, mass fraction)

% 1. 6063 HAENUERD (%, REDE)

Si Cu Mg Zn Mn Cr Fe Ti Al
0.4 0.1 0.65 0.1 0.1 0.1 0.35 0.1 RE
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Figure 1. Stress-strain curve when the aging temperature is 140°C
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Figure 2. Product molding diagram

2. el A

DOI: 10.12677/app.2021.112014 121 N A


https://doi.org/10.12677/app.2021.112014

fiE e

3. SRA SRV IO E L
3.1. EVERSEYSHRE

AR ABAQUS AL MEA FRIT /M3 X 48 & 4 BUA 25 il [ o AR AT L T o AERUCR A T
6063 ZEEEAF, K 1200 mm. % 18 mm. & 1 mm. FEFSEEE 2.7 x 10° kg/m®, ¥ KEE N 5.7 x 104,
TAFALEE 033, SRIBMSHOE BUA SCSLI0 Bt , A BAR SE M 4] 3 P o

Figure 3. Model structure diagram
3. HHBLEHE

7P AN KA T, R AATEES R [ SO R R LT ARE A A AL 1, T B R 2
[ 52 — N2 HARRMERE G IR AR, FE RSB, ARIEREREER, TR B /N [ 8 22 AN U A
(RS T B[ 11] 0 PRI AS SCEE R AT T 3 IS IO 204, IR0 AN 0 BB BEATREADL, AT 524 T
S TR) RN B U Ak o b 5 R 2 () ) BRI A TR F i, H 799 25 1) PO BE A R A B 0.1 A PRAIETHE
FEIE, WIASR A B i&E R shARI5r[12] [13].

3.2. RIS LSRR ITEE

AR TAE R 45 3 O R A O R, Rl SRS FE R, IR SIS . Y W
SERR [ B 27.6 mm, Y [ABAEL R EER B 36.1 mm, W& EIA 76.45%, MIXTIRZE 23.5%; Z [ASERR A5
27.18 mm, Z [FARFLESE 24.09 mm, W& EIL 88.63%, FHXTIRZE 11.3%. FILIA 55 St 45 BAE 289
TR w22 i, THT S 22 B /s o S S0 SRR I X L, 25 R [ i (R 3 AR — B, LRI T
BT F 5 11938 FH M R HE R

3.3. THMEHEIEHIN G - HESHT

JRARUAE DL A, B A i TR S S S ), DA RS T Y-Z ARBRT I, (SR T Y A Z D5 AR
—E I A A HEAT T8 8 L MR B, A8 Eh AL B DY e AR o B IR AT B AR mI L, AT [m] g A
MR BMIRA S R Z b R g R 4. 185 iR,

M 4(a) & 4(b) AT BLE H [R5 BT J5 3 IO R 734 LB A BV AR KIS, N TR R AR
P s ([ 8 S g 7)), T S B A A [l L (B AR (B8 T Bl BT R R 0B 15T 5(a)~ 15T 5(b) SR 1
R I RE PN g e KA A B, AR NG R T, N B N (R G T I, AN A, R
g et RS T, NAZEECN, B EE R GSeieai R, sebrd e iR 4t 7R e
HEA

DOI: 10.12677/app.2021.112014 122 N A


https://doi.org/10.12677/app.2021.112014

fiE e

S, Mises

+3.081e+01
+2.567e+01
+2.054e+01
+1.540e+01
+1.027e+01
+5.135e+00
+0.000e+00

+01
+1.915e+01

kS
+9.577e+00
+0.000e+00

(b)

Figure 4. (a) Equivalent stress distribution before springback; (b) Equivalent stress distribution after rebound
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Figure 5. (a) Stress-time diagram before rebound; (b) Stress-time diagram after rebound
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Figure 6. (a) Equivalent plastic strain before springback; (b) Equivalent plastic strain after springback
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Figure 7. (a) Strain distribution before springback; (b) Strain distribution after springback
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Figure 8. (a) Y-direction rebound error-damping coefficient curve; (b) Z-direction rebound error-damping coefficient curve
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