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Abstract

Energy saving and carbon reduction have become global trends, and aluminum is a high-quality
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lightweight material under the premise of ensuring the strength and safety of the car, lightweight
has become a global trend; and in the automotive aluminum alloy, 5xxx series aluminum and
magnesium alloy with their excellent formability, shorter process, and lower cost advantages and
occupy a place, so it has been widely used in the sheet metal parts of advanced cars and locomo-
tion vehicles. However, after painting and baking, these complex shaped components are still prone
to stamping breakage, surface stretch strain marks, and softening. To address these issues, this
study first improves the uniformity of grain structure by improving the temperature control mode
during heat treatment in order to significantly increase the material’s elongation in terms of for-
mability. In terms of surface quality, the quenching and cooling process is used to induce a large
number of dislocation networks, allowing the material to effectively eliminate elongation strain
marks on the surface through uniform deformation zone generation and propagation. In terms of
dent resistance, the alloy design, combined with the thermal treatment conditions, allows the ma-
terial to resist thermal softening by preventing the movement of dislocations after baking via the
precipitation of reinforced atomic groups.
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Table 1. Alloy composition of 5xxx aluminium alloys

F L 5xxxRINEGERM

Gy Si Fe Cu Mg Mn Al
AA5182 <0.20 <0.35 <0.15 4.0~5.0 0.20~0.50 R

AA5182-1 0.17 0.23 0.33 47 0.17 RiE

AA5182-2 0.15 0.21 0.44 5.2 0.18 RE

2.2. MEREMIR SEERIRIE

G, BRI BB R AR B R IR, AN AL BT SO AT ST AT (EBSD) X AOME A
RS0, CABEE S Sxxx RERA S RIEMEA R RN, AT B SE 30k CASGRE, 48 DAEE H ek
B G, AR JE AR R IR RS SRR [ R, 2 R TR A P AR (1 Ji B R 1
MRS R, B SR ZEH A, DUABMREE SRR S B e, TERR R
K5 S5 HRE TR, AR H SR B SN N TR AR A b, TRRIRI A Skt TEARL AT
ISR Cu iz, HRWT R K (A AR I PARC A, LR A MRS T BT, 1 SRASPURL RS X
TRIBER

1) HFEEUATE 2 HT(EBSD) /M. 32 RizH Zeiss AURIGA 1 =0 T A8, 1 H:3 HKL
ff) EBSD fiiill#%, T 20 KV. 20 nA. step size ¥ 5 pm M54 T 4T BRSNS, If B ER
FIFH CHANNEL 5 BT 208, JF @ AHATIA S M > 158 5,  PAT i doR B S A 1 T -

2) FiEAXBTRMHAL(TEM) AT FEH BT BRI (TEMTE N —F A & #eR .. HEiok
FEE AT 75, ASEIRAE 120 KV 2514 R XU 7 SR Se i 1HEAT Z HER A f i 52

3) =4 JF R4 DAP) T K A DIEER 0.5 mm x 0.5 mm x 15 mm K/, 7 DLRG R Bt L g
e, HIE R B4 50~100 nm K/MNRIATSR, SRJE T HE R B 25 (133 x 107° Mpa) SRR A (23 K) T,
DU TP 7 =434 (LEAP) 3000X Si EATH#RAE: 1 Fir /3 J5 0 A 45 A LA Cu JEF Al R B 56 1
BRI 1SR T (R AL, DL T R LR B SR 15 T DA S BT B J5 ) SR AGATL o

4) 7% REINA : 3 SR AR BELAE T 1), DTHUR IS-No.5 S xR, 3T Zwick/Roell Z050
FHARIGHL L, K IS Z 2241 FRVEHEAT H S0
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Figure 1. Distribution of grain size
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Figure 2. Annealing temperature rise curve of aluminum al-
loy
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Figure 3. Metallographic organization of 5xxx series alloy
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Figure 5. Microscopic dislocation of AA5182-1 alloy after water quenching at different

annealing temperatures
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Figure 6. Stress-strain curve
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Figure 8. Distribution of the number of atoms in the vicinity of the Cu element at order 1
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