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<Abstract>
A “fresh” materials science and technology laboratory for the Physics of Strength of Materials and Intelligent
Diagnostic Systems will be introduced at the beginning of the talk.

In the main part of the talk the structural performance of magnesium (Mg) alloys, which is known to be
dependent on particular deformation mechanisms operative during a mechanical load, will be discussed in
connection with major deformation modes — mechanical twinning and dislocation slip. In-situ monitoring of
acting mechanisms is a key for the performance tailoring. However, experimental techniques allowing to do
that are very limited.

Two relevant and intimately interconnect techniques are presented to shed some light on the real
time deformation behaviour of Mg and it alloys: rapid imaging and acoustic emission. We develop an
acoustic emission system, which employs the spectral analysis and a variety of categorisation methods to
understand the interplay between two primary deformation mechanisms — dislocation slip and twinning.
Through the analysis of acoustic emission time series, the sequences of predominant deformation
mechanisms in a wrought Mg-Zn-Zr alloy ZK60 were identified with a high degree of confidence.

The effect of the microstructure characteristics of this material on the sequences is analysed, which
brings further insights on the deformation mechanisms in Mg alloys and may help developing processing
routes that aim at improving structural performance of Mg alloys.
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