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High-Temperature Forming Technology for Aluminum Alloys

Technologies
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Table 1 Comparison among normal press forming,
superplastic forming and high-temperature high-

speed blow forming.
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Fig.1 Application examples of superplastic forming.
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Fig.2 An application example of high-temperature high-
speed blow forming.
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Table 2 Comparison of deformation mechanism and related
characteristics between superplastic forming and
high—-temperature high-speed blow forming.
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Fig.3 Schematic diagrams of deformation mechanisms in
(a) superplastic forming and (b) high-temperature
high-speed blow forming.
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Fig.4 Inhibition of necking during deformation in a
material with a positive m value is schematically
shown. (a) On necking, 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 progresses in the other region. (c)
Uniform deformation proceeds again after small
necking disappears.
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Fig.5 Appearance of a high-temperature high-speed blow
formed part. Coarse grains are observed at the top
of the picture.
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Fig.6 Observation results of normal grains in Al-4.5%
Mg alloy after high-temperature high-speed blow
forming: (a) electron backscattered diffraction
(EBSD) map and (b) transmission electron
microscope (TEM) image.
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Fig.7 Observation results of coarse grains in Al-4.5%
Mg alloy after high-temperature high-speed blow
forming: (@) EBSD map and (b) TEM image.
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Fig.8 Microstructures of Al-4.5%Mg alloy deformed at
the temperature and strain rate equivalent to those
of high-temperature high-speed blow forming, and
then held at the same temperature for prescribed
durations: (a) microstructure for a holding time of
0 sec, (b) 5 sec, (c) 10 sec and (d) 60 sec.
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