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Resear ch Progress of Wrought Aluminum Alloy for Automobile Body Sheet
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Technology Beijing, Beijing 100083, China)

ABSTRACT: Based on the background of automobile lightweight, aluminum alloy has become the preferred material for
automobile sheets because of its excellent comprehensive properties. In this work, the research progress of wrought aluminum
alloys for automobile body sheets was reviewed. The application status of 2xxx, 5xxx,  6xxx and 7xxx series wrought alumi-
num alloys for automobile body sheets was reviewed. Based on the research results of domestic and foreign researchers, the ad-
vantages and disadvantages of various strains of wrought aluminum alloy used in automobile body sheet were analyzed. On this
basis, the main strengthening methods, common components and application status of each series of alloys were emphatically
introduced, and the application properties of automotive body sheet materials were summarized. Finally, the performances of all
kinds of wrought aluminum alloys in automobile body sheets were summarized, and the application prospect and main research
and development direction of wrought aluminum alloys in automobile body sheets were prospected.
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Tab.1 Commonly used grades and components of 2xxx series aluminum alloy (mass fraction) %
Cu Mg Zn Mn Cr Ti Fe Si Al
2008 0.7~1.1 0.25~0.5 0.3 0.3 0.1 0.1 0.4 0.5~0.8
2010 0.7~1.3 0.4~1.0 0.3 0.1~0.4 0.15 — 0.5 0.5
2036 2.2~3.0 0.3~0.6 0.25 0.1~0.4 0.1 0.15 0.5 0.5
2% X% £2 20oxRBAEEAMSHEIERE"
[19] Tab.2 Formability of commonly used grades of
2xxx series aluminum alloy
2[“] 2XX X
/
n mm 1% 1%
n 2002-T4 0.25 0.63 9.60 20.0 26.0
2117-T4  0.25 0.59 9.60 20.0 25.0
r 2036-T4  0.23 0.75 9.10 20.0 24.0
2037-T4  0.24 0.70 9.40 20.0 25.0
2
201 2XX X
2036
n B Giyu Li ¥
Al-3.5Cu-(0.71-1.81)Mg 190 C
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Fig.1 Fracture morphology of stress corrosion
£33 xRBASAFENERABSREES (RENH)
Tab.3 Commonly used grades and components of 6xxx series aluminum alloy (mass fraction) %
Si Mg Zn Mn Cr Ti Fe Cu Al
6009 0.6~1.0 0.4~0.8 0.25 0.2~0.8 0.1 0.1 0.5 0.15~0.6
6010 0.8~1.2 0.6~1.0 0.25 0.2~0.8 0.1 0.1 0.5 0.15~0.6
6016 1.0~1.5 0.25~0.6 0.2 0.2 0.1 0.15 0.5 0.5
6111 0.6~1.1 0.5~1.0 0.15 0.1~0.45 0.1 0.1 0.4 0.5~0.9
6022 0.8~1.5 0.45~0.7 0.25 0.02~0.1 0.1 0.15 0.05~0.2  0.01~0.11
6181A 0.7~1.1 0.6~1.0 — 0.15 0.1 0.1 0.15~0.5 <0.25
4 XXX % O A s == 2, &k (26] o N
F4 GooRBERE MRS MBI 3 TxxxRMAEEHERFESHLE
Tab.4 Formability of commonly used grades of
6xxx series aluminum alloy B A
/ / , n
MPa MPa 1% XXX Zn Mg Cu
6009-T4 230 125 25 064 023 ‘1[28}\’[?:’2“2
6016-T4 210 105 26 0.61 0.30 N
T XXX
6111-T4 290 160 25 0.55 0.28
6022-T4 270 150 26 0.60  0.26
TXXX 4 1
6181A-T4 230 125 24 0.65 0.28
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Tab.5 Commonly used grade and components of 7xxx series aluminum alloy (mass fraction) %
Zn Mg Cu Mn Cr Ti Fe Si Al
7003 5.0~6.5 0.5~1.0 0.2 0.3 0.2 0.2 0.35 0.3
7004 3.8~4.6 1.0~2.0 0.05 0.2~0.7 0.05 0.05 0.35 0.25
7016 4.0~5.0 0.8~1.4 0.45~1.0 0.03 — 0.03 0.12 0.1
7021 5.0~6.0 1.2~1.8 0.25 0.1 0.05 0.1 0.4 0.25
7029 4.2~5.2 1.3~2.0 0.5~0.9 0.03 — 0.05 0.12 0.1
7033 4.6~5.6 1.3~2.2 0.7~1.3 0.1 0.2 0.1 0.3 0.15
7072 0.8~1.3 0.1 0.1 0.1 — — — —
7129 4.2~5.2 1.3~2.0 0.5~0.9 0.1 0.1 0.05 0.3 0.15
7046 6.6~7.6 1.0~1.6 0.25 0.3 0.2 0.06 0.4 0.2
®6 ToxREALEAES HRE™ 4 Bx x x BiaA =
Tab.6 Mechanical properties of commonly used 5 g%n H %EIWEE%*&L
grades of 7xxx series aluminum alloy B A
/MPa /MPa /%
7003-T6 403 352 13 Sxxx Mg
7021-T6 417 384 15
7033-T6 518 483 12
(33]
TX XX 612931 B AlMg, p Mg
T XXX
(34] Sxxx
7 [
L. Oger B% 10°%s! Sxxx
7046 3 [35]
Sx X%
8[36-37]
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Fig.3 Scanned morphology of 7046-T4 alloy tensile fracture at different positions at strain rate of 105!
KT xRBESREREAMSEAS (RESH) "
Tab.7 Commonly used grades and components of 5xxx series aluminum alloy (mass fraction) %
Mg Zn Cu Mn Cr Ti Fe Si Al
5754 2.6~3.6 0.2 0.1 0.5 0.3 0.15 0.4 0.4
5182 4.0~5.0 0.25 0.15 0.2~0.5 0.1 0.1 0.35 0.2
5052 2.2~2.8 0.1 0.1 0.1 0.15~0.35 — 0.4 0.25
5023 5.0~6.2 0.25 0.2~0.5 0.2 0.1 0.1 0.4 0.25
5180 3.5~4.5 1.7~2.8 0.1 0.2~0.7 0.1 0.06~0.2 — —
£ 8 HxxxRIE\BALE RS EMERES Liiders Luders
Tab.8 For mability.of commonly used grades of effect 5 <A 22
5xxx series aluminum alloy
/ Portevin-Le Chctelier PLC effect
mm 1% 1% 5
5182-0 0.33 0.80 9.90 19.0 26.0 L
5182-SSF  0.31 0.67 9.70 29.0 24.0
5754-RSS  0.29 0.82 — 23.1 25.2
5023-RSS  0.35 0.75 — 25.0 30.0
O H
J. Hirsch®*!
Sxxx HX XX
3 AA6016
4 X% X —==AA6111
§ — AAS5182
6xxx AA5754
Sxxx
4 Sxx X% HX XX [38]
SXxx 5033 Fig.4 Performance comparison of 5xxx series and
5xxx Mg 6xxx series alloys for automobiles
Yingxin Geng[3 9-40] S5xxx
Zn Al-Mg-Zn

Luders PLC 6
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Fig.5 Tensile curves and strain trace
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