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Steel fracture mechanisms have been studied extensively over the past decades, but
some aspects still remain unclear. Pearlitic steel, commonly used for manufacturing pre-
stressing steel wires, presents an unusual fracture surface when tested under tension; a
cylindrical specimen shows a flat surface with a dark region centered in the specimen
surrounded by a bright area. When these zones are observed by means of a scanning
electronic microscope, the mechanism of nucleation and growth of microvoids can be
identified in the dark region.

On the other hand, one of the most widespread models typically used to reproduce the
behaviour in metals is the Gurson-Tvergaard-Needleman (GTN) model [1, 2], which is
based on the classic theory of nucleation, growth and coalescence of microvoids. These
models have proved to be successful through the years and are able to reproduce the
macroscopic damage behaviour of many metals.

In this contribution, the authors analyse the evolution of the internal damage by using
X-ray computed tomography on a 3mm-diametre specimen. The specimen is tested in
consecutive loading steps, after each of which it is unloaded and analysed with a X-ray
tomograph. This procedure helps to identify the evolution of damage developed inside
the specimen at predefined strain levels. Finally, these results are compared with the nu-
merical results provided by the GTN model.
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