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	Research Results　※Please describe following three items briefly.
【The major results】
The tensile performance of a novel dilute Mg-Ca-Y-Zn-Mn alloy processed by rapidly solidified ribbon consolidation (RSRC) technique was investigated in situ by X-ray diffraction using synchrotron radiation. Moreover, the same study was performed on specimens annealed at 300 and 400 °C for 2 h after RSRC processing. It was found that annealing at 300 °C had no considerable influence on the microstructure and, thus, on the tensile performance. On the other hand, the heat treatment at 400 °C yielded an increase of the recrystallized material fraction and the average grain size, coarsening of the secondary Mg2Ca phase particles as well as a decrease of the intensity of 〈10-10〉 fiber texture. The latter effect caused twinning during tension which contributed to the increase in strain hardening with increasing strain. Due to the texture, mostly non-basal <a> dislocations developed during tensile testing. The interaction between the dominant prismatic <a> dislocations can result in immobile dislocations, which can contribute to the enhanced hardening observed at higher strains.

The deformation mechanisms resulting in enhanced mechanical properties of the low-alloyed rapidlysolidified MgZnYAl alloy have been analyzed using an advanced in-situ acoustic emission (AE) technique supplemented by SEM and the XRD measurements. In addition, post-processing heat treatment (HT) at 300 and 400 °C was applied to assess microstructure stability and its influence on mechanical properties. The ASK clustering of AE signal provides otherwise unrevealed information about the dynamics of the deformation mechanisms. The following conclusions were drawn from the results:
Twinning is observed only in compression. Although the twin volume fractions in non-HT and HT@400 samples are comparable, the ASK analysis of AE signal indicates a more dominant activity of the twin nucleation in HT@400 state, which is linked to the more homogeneous microstructure after recrystallization and grain size sensitivity of twin nucleation.
During both tension and compression, two clusters assigned to dislocation slip were identified, however, indicating different types of their activities. The first cluster corresponds to continuous unimpeded glide of non-basal  dislocation slip in grains, whereas the second one is associated with jerky dislocation movement caused by the interaction of newly formed prismatic  dislocations with other dislocation-type obstacles. The analysis of X-ray diffraction peak profiles confirms the dominancy of non-basal  dislocations in the overall population of  type dislocations in both non-HT and HT@400 samples.
Tensile deformation (independent of HT) is realized first by intensive non-basal  slip, followed by less active slip hindered by basal jogs until the dislocation system reaches a critical state, after which pinned dislocations are reactivated. During compression, competition in dominance of the two slip-related clusters is explained by simultaneous activity of several non-basal  slip systems and pyramidal  slip with twinning influencing this interplay. During compression of the HT@400 sample, unimpeded slip becomes dominant due to promoted twinning 
Considering overall comparable contribution of twinning during compression of non-HT and HT samples, the reverse tension (T) - compression (C) yield strength (YS) asymmetry (TYS<CYS for non-HT and HT@300 samples) and its inversion to conventional case (TYS>CYS for HT@400 specimen) is attributed to variation in dislocation slip activity around YP. The higher interaction of non-basal dislocations with obstacles, such as cluster-arranged layers (CALs), cluster-arranged nanoplates (CANaPs), basal jogs, pinned non-basal dislocations, leads to distinct yield point phenomenon.

In addition to the scientific results on Mg alloys, the principal investigator published a paper on the incorrectly used term of “strength-ductility synergy” in the frame of this project. One of the hottest research topic in the field of plasticity of materials is the investigation of the ways of achieving a combination of high mechanical strength and good ductility in metallic materials. Typically, the strength and ductility behave in an inverse way, i.e., strong materials are brittle, while highly ductile materials tend to have a lower strength. Overcoming this apparent incompatibility is a great task in materials science. Since this is a hot topic in materials science, many papers are published promising solutions for the strength-ductility incompatibility. Unfortunately, most of these articles uses the term “strength-ductility synergy” for the description of the combination of good strength and improved ductility which is totally wrong. This issue was clarified in a commentary written by the principal investigator.

【Future Prospects】
The cooperation partners would like to continue their collaboration in the field of the study of plastic behavior of novel Mg alloys by extending the investigations to new compositions.
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