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Hot Forming of Aluminum Alloys™
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Table 1 Characteristics and applications of aluminum
alloys for hot forming.

Types of Alloying Properties Pr{ma?y
alloys elements applications
2000 series | Cu, Mg |- High strength Aircraft
alloys + Good components,
machinability Machine-cut
components
etc.
5000 series | Mg - Excellent Construction,
alloys corrosion Marine,
resistance, Automotive
weldability, and | body panels
formability. etc.
- Relatively high
strength
6000 series | Mg, Si Excellent Automotive
alloys corrosion structural
resistance, components
strength, and etc.
extrudability
7000 series | Zn, Mg, |+ High strength Aircraft
alloys Cu + Poor corrosion components,
resistance and Automotive
weldability structural
components
etc.
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Fig. 1 Influence of forming temperature on the stress-
strain curve of Al-Mg-Si alloy ”.
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Fig. 2 Relationship between m-value and nominal strain ”.
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Fig. 3 Forming limit diagram of 6082 at
high temperatures *.
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Fig. 4 Photograph of the appearance of specimen after
high-temperature tensile test of 7034 °.
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Table 2 Aluminum alloys for SPF 2

Alloy Si Fe Cu Mn Mg Cr Zn Ti Others Al
2004 0.20 0.20 5.5-6.5 0.10 0.50 - 0.10 0.05 0.03-0.50Zr Bal.
5083 0.40 0.40 0.40 04-1.0 4.0-4.9 0.05-0.25 0.25 0.15 - Bal.
7475 0.10 0.12 24-3.0 0.05 0.25 0.05 0.10 0.15 - Bal.
8090 0.20 0.30 1.0-1.6 0.10 0.6-1.3 0.10 0.25 0.10 2.2-27Li 10.04-0.16Zr Bal.
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Fig. 5 The relationship between grain size and ductility 0
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Fig. 6 Schematic diagram of SPF equipment D

Fig. 7 Panel formed by SPF 0
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Inner panel

Fig. 8 Automotive parts for QPF of aluminum alloys 9,
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Table 3 Comparison of characteristics between SPF
and QPF (Typical values in the table) 810

Superplastic Quick Plastic
Forming (SPF) Forming (QPF)
Grain size .
Structure below 10 um Not specified
Method for Maximize Maximize
determining ductility productivity
forming conditions
Forming Approximately Approximately
temperature 500 C 450 C
Strain rate 10"/s order 10%/s order
Aerospace Automotive
Application components, etc. components, etc.
pp (Small-batch (Mass production)
production)

Blank
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pressure
(can use punch)

Fig. 11 Schematic of the HDF forming process "
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Fig. 12 Comparison of thickness distribution (left) SPF;
(right) HDF .
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Fig. 15 Hot stamping of aluminum alloys with solution
treatment and hot stamping without 154ubsequent
artificial aging using contact heating '".
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Fig. 17 Biaxial tensile test fixture for evaluating
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