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Abstract

The purpose of this work was to study the
deformation characteristics of a 5083 Al
alloy using different pressurization cycles.
An inverted pressurization cycle with back
pressure was introduced to explore the
influence of the forming procedure on the
deformation state, thickness distribution,
strain rate, cavitation and variation of the
metal flow during superplastic forming. A
right  cylindrical cup could be
superplastically gas pressure formed in
about 78 sec in this work. The deformation
behavior was similar to that of traditional
constant strain forming during the free
bulging stage. In this stage, a stress state
gradient from the pole to the edge of the
formed dome was observed. After the center
point of the deformed sheet touched the die
surface, the metal flow pattern was found to
be different from that of the traditional
approach. The position with the minimum
thickness did not fall at around the bottom
corner of the cylindrical cup, it was located
about 7.5 mm away from the bottom center
of the cup.

Keywards: Superplastic 5083 Al aloy,
Inverted pressurization cycle, Cavitation
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