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Aluminum Processing by Hot Blow Forming™

Yoshifumi Shinzato™* and Mineo Asano™***
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Fig. 1 Schematic illustration of blow forming device. "

Table 1 Comparison between cold press forming and
hot blow forming.

Cold press forming | Hot blow forming
Forming Room temperature 500C
temperature
Strain rate 1~10/s 10%/s
Sheet thickness Larger thickness
distribution after Small reduction, compared
forming to cold press forming
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Table 2 Typical aluminum alloys for superplasticity.

(mass%)
Alloy Si Fe Cu Mn Mg Cr Zn Ti Others Al
2004 0.20 0.20 5565 0.10 0.50 - 0.10 0.05 0.03-0.50Zr Bal.
5083 0.40 0.40 0.40 0.4-1.0 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 222711 |0.04-0.16Zr Bal.
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Fig. 2 Relationship between temperature and elongation

of Al-55Mg-0.3Cu.
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Fig. 3 Relationship between elongation and cavity of
Al-55Mg-0.3Cu.
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Table 3 Characteristic comparisons between conventional blow forming and high speed blow forming.

Conventional blow forming

High speed blow forming

Desirable grain size

Less than 10 um

Fine grain structure is not required

Forming temperature

500C

400-500C

Strain rate

10%/s

10%/s

Forming mechanism

Grain boundary slip

Solute drag

Sheet thickness distribution
after forming

Larger thickness reduction compared to cold
press forming, smaller thickness reduction
compared to high speed blow forming

Larger thickness reduction compared to
conventional hot blow forming

Cavitation

Easy to form

Hard to form
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Fig. 4 Necking suppression of material with positive m value.!
(a) Flow stress increases with increasing strain rate in a deformation concentrated region.
(b) No more deformation proceeds in the region because of increased flow stress, and then

deformation progress in the other region.

(c) Uniform deformation proceeds again after small necking disappears.
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Fig. 5 Relationship between strain rate and elongation
in tensile properties at high temperature of
ALNOVI-1 and ALNOVI-U.
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Fig. 6 Strength at room temperature of ALNOVI-1,
ALNOVI-U and 5182 alloy.
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