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The Instability Analysis and Fracture Criterion
for Superplastic Ti-6Al-4V sheets
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Abstract

This research project is aiming at analyzing the
instability phenomenon and the localization process of
unstable plastic flow during superplastic sheet forming,
and thus proposing a fracture criterion for superplastic
forming. Two factors are considered in practical SPF,
one of which is to shorten forming time thus
improving productivity, and the other is to obtain a
more uniform distribution of thickness. Since SPF is
a slow forming process, there is a strong incentive to
increase the efficiency of production. The goal is to
form the workpiece in the shortest time while
maintaining the required quality. By means of the
fracture criterion, instability measure and analysis
method developed in this study, superplastic forming
nrocesses that achieve both high productivity and
quality can be designed.

Keywords: superplastic forming, instability, stability
criterion, strain concentration, unstable plastic
flow, finite element model, fracture criterion,
Ti-6Al-4V sheets.
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