Recent development in
aluminum alloys
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Figure 1: Global Al consumption, production, recycling
and the vehicle share of the Al market
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i Wrought, heat-treatable aluminium alloys |
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Wrought aluminium alloy
compositions
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Cast aluminium alloy compositions
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Table 3: American Aluminum Association maximum
concentration limits of common automotive alloys and key
secondary alloys in other major Al markets™

AA Alloy !Si |Cu [Mg |[Mn |[Zn [Fe |Other
Transportation

A319.0 65 |40 (01 |05 3.0 1.0
356.0 7.5 [0.25]045 (035 (035 |06
A356.2 7.5 |01 |045 |0.005/.005 |0.12
380.0%* 95 |40 (01 |05 [3.0 [2.0
384.0%* 120 |45 |01 |05 1.0 |10 |Ni05
390.0 18.0 |50 [065 |01 0.1 0.5
1100 05 |02 0.1 0.5
3003 0.6 |02 1.5 0.1 0.7
4032 13.5 | 1.3 |13 025 |1 Ni 1.3
5052 025 |01 [28 |01 o1 0.4
5454 025 |02 [3.0 [1.0 |025 |04
5754 04 |01 [36 |05 |02 Jo4
5182 02 01550 |05 |025 |0.35
6008 09 J03 |07 03 ]02 1035
6060 06 |01 (06 |01 |015 |0.3
6061 08 |04 [12 (015 [025 [0.7
6022 15 |o11]07 |01 [0.25 2
6111 1.1 |09 [10 |045 [015 |04
6181A 1.1 02510 |04 |03 |05
6016 1.5 |02 (06 |02 |02 |05
6082 1.3 |01 [12 |10 |02 |05
7003 03 |02 |10 |03 [65 |0.35
7108 0.1 1.4 55 |01
EN AC- 2 5 1

51400DF

Packaging

3004/3104* |06 [025[13 |15 |025 |08 |
Building products

3105%* o6 |03 |08 |08 [o4 Jo07 |

*http://www.matweb.com. **secondary alloys




typical manufacturing scheme for AA6XXX body sheet
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Thin-gauge wide strip casting
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(a) Diagram of a
section through a
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Al-Cu
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surounded by §lip direction
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Grain boundary Precipitate-free Zone - solute depletion

Grain boundary Precipitate-free Zones
- vacancy depletion: Al-17.5%Zn
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Al - 1.2% Mq2SI : Heterogeneous precipitation on dislocations.,

Quenched to 250°C and held for 10 minutes + 6 months at room
temperature + 24 hours at 160°C.
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Al - 1,.2% Mq2S! : Heterogeneous precipitation on dislocations.

Quenched to 250°C and held for 10 minutes + 6 months at room
temperature + 24 hours at 160°C.
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hase dllfnm. The pseudo-binary line (also calied the quasi-binary

Liqidus surface at the aluminium- rich comer of the AlMgSi ternary
ine) for A

-Mg;Si is shown [ after L E Mondolfo ref 4]
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6013 alloy aged 8 hours at 165°C
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ELONGATION (%)

Superplastic elongation of
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Superplastic Deformation of Aluminium Alloys
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Optical microstructures of alloy
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Relationship of tensile stress versus strain rate at temperatures 623K, 673K, 723K and
773 K obtained for the alloy AG1 and AG2.



