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Introduction
Superplastic materials are characterised by a high
strain rate sensitivity and failure strain. Experiments
with the superplastic aluminium alloy ALNOVI-1
have to lead to a set of stress-strain curves. To-
gether with a yield criterion, and the assumption of
isotropic behaviour (which is generally true for su-
perplastic materials), a material model can be con-
structed to be used in SPF simulations.

Objective
The goal is to simulate the superplastic forming
process, using a material model which is obtained
by material experiments.

Experiments

Figure 1 : Geometry of the undeformed and a de-
formed tensile specimen.

Tensile tests have been performed in order to cap-
ture the uniaxial stress-strain behaviour at various
strain rates. All the tests have been carried out at
the optimal temperature for ALNOVI-1 to behave
superplastically (525 oC). Figure 1 shows some
geometric details. Stress-strain curves at different
strain rates can be constructed from these tests.
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Figure 2 : ALNOVI-1: stress-strain curves.

Material model
The material model is divided into three parts. The
first part (1) describes the initial flow stress as a
function of the strain rate, which is in case of su-
perplastic materials a sigmoidal curve. Four pa-
rameters may fit this curve to the experimentally
found values. The second part (2) adds a harden-
ing behaviour, due to grain growth, dependent on
the strain and the strain rate. The third part (3) adds
softening behaviour due to cavity formation.
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Results and future work
From the simulation of a bulge forming process, the
optimal pressure-time curve can be constructed.
Figure 3 shows this curve, together with some val-
ues of the material parameters. The experiments
also have to show the coalescense behaviour of
cavities, resulting in unwanted presence of leaks.
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Sheet thickness: 0.5 mm

Sheet diameter: 100 mm

a = 1.157

b = 0.207

c = -3.052

d = 0.266
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Figure 3 : Free bulging pressure-time curve.
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