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Abstract: Vehicle lightweighting utilizing aluminum alloys is one of the effective means to achieve energy saving and emis-
sion reduction. For a long time, automotive companies at home rely on imported aluminum alloy automotive sheets, which af-
fects the process of vehicle lightweighting due to high cost and low efficiency. The research and development of domestication
and application technology of aluminum alloy for automotive body sheets is very important to promote the vehicle lightweight-
ing, especially new energy vehicles. This review summarizes the research results of 5XXX, 6XXX, 7XXX series of alumi-
num alloy automotive body sheets and the related application technology, carried out in Chinalco Material Application Re-
search Institute. The research focuses on the correlation among chemical composition, process, microstructure, basic proper-
ties and application properties; the correlations between the hemming performance and grain structure, between roping and
texture, between baking strength and clusters in 6XXX outer panel sheet; the Hall-Petch relationship between yield strength
and grain size, relationship between Liides band and microstructure in 5XXX inner panel sheet; aluminum alloy sheets and
related hot forming technologies for hot stamped structural parts. For application technology, this review summarizes the pre-
diction of the forming limit diagram and stamping simulation technology for aluminum alloy automotive body sheets, simula-
tion technology for self-piercing riveting, surface treatment technologies including cleaning, passivation and phosphating, zir-

conium thin film, salinization. We wish that this review lay
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Table 1 Chemical composition of 6XXX automotive sheet ( w /%)

Brands Si Fe Cu Mn Mg Cr Zn Ti

6014 0.3~0.6 0.35 0.25 0.05~0.2 0.4~0.8 0.2 0.1 0.10
6016 1.0~1.5 0.50 0.20 0.2 0.25~0.6 0.1 0.2 0.15
6022 0.8~1.5 0.05~0.2 0.01~0.11 0.02~0.1 0.45~0.7 0.1 0.25 0.15
6111 0.6~1.1 0.4 0.5~0.9 0.1~0.45 0.5~1.0 0.1 0.15 0.1
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Table 2 Basic properties of 6XXX automotive sheet fabricated by
the authors’ team

. BH2 * Bendability
YS/MPa  UTS/MPa EL/%
/MPa  /(1/t)
6014 100~ 140 =210 =26 =210 <0.45
6016 90~ 130 =200 =28 =200 <0.50
6022 110~ 150 =220 =30 =220 <0.50
6111 120~ 160 =230 =25 =230 <0.70

Note : * denotes 2% prestretching and baking at 185 °C for 20 min.
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Fig. 1  Grain metallographs (a~c) and hemming behavior (d~f) in 6016 automotive sheet'® . (a, d) microcrack with grain size of

65 wm; (b, e) continuous necking with grain size of 45 pm; (c, f) smooth surface with grain size of 27 wm
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Fig.2 Surface morphology (a, b) and correlated SEM-EBSD result for

cubic orientated grains only(c, d) in 6014 automotive sheet:
(a, c¢) sample without roping, cubic orientated grains are dis-
tributed randomly; (b, d) sample with heavy roping, cubic

orientated grains are distributed in bands along RD
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Table 3 Chemical composition of 5XXX automotive sheet ( w/%)

Si Fe Cu Mn Mg Cr Ti
5754 0.40 0.40 0.10 0.50 2.6~3.6 0.3 0.15
5182 0.20 0.35 0.15 0.20~0.50 4.0~5.0 0.1 0.10
5023 0.25 0.40 0.20~0.50  0.20 5.0~6.2 0.1 0.10
F4 EZEBAFHAHM SXXX RBAESRERNELRERE

Table 4 Basic properties of 5XXX automotive sheet fabricated by
the authors’ team

Work hardening

YS/MPa UTS/MPa EL/% exponent,
5754 90~130 =200 =25 =0.28
5182 110~150 =250 =27 =0.30
5023 120~160 =270 =29 =0.32
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Fig. 7 Precipitates formed in 5182 aluminum alloy with Zn addition after heat treatment'') ; (a) elemental maps from 3DAP; (b)

BF-TEM image and diffraction patterns (acquired along the <001> zone axis of the Al matrix) ; (¢) EDXS mappings
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