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[bookmark: _GoBack]Abstract 
Statement of the Problem: recent studies on the deformation behavior of nc Al reported unconventional plastic deformation ‎by twinning. It is well known that coarse-grained (CG) Al possesses a high stacking fault energy ‎that restricts its deformation by twinning. Yet molecular dynamic simulations (MDS) predicted ‎the formation of deformation twins in nc Al. Furthermore, twinning had been observed ‎experimentally in nc Al produced by ball milling and in nc Al films produced by physical ‎vapor deposition that was exposed to plastic deformation by micro indentation. It is ‎believed that the distinct structural features of the new nc atomic structure along with the ‎associated extremely high strength, could trigger unique plastic deformation mechanisms that can improve both mechanical strength and ductility‎. 
Methodology & Theoretical Orientation: A bulk nanocrystalline (nc) Al-2%Li alloy was synthesized in this study using a combination of ‎cryogenic and room temperature milling. The mechanical behavior of this alloy was investigated ‎by tensile testing and microhardness measurements and compared with coarse-grained (CG) Al ‎alloys and pure nc Al synthesized by the same methodology.‎
Findings: The transmission electron microscopy analysis revealed that the grain size values of the nc Al-Li ‎alloy and nc pure Al are 18 nm and 29 nm, respectively. The nc Al-Li alloy showed ‎extraordinarily high yield and ultimate tensile strength values of 493 MPa and 618 MPa, ‎respectively. In addition, a high tensile ductility value of 14% was achieved in the nc Al-Li alloy ‎along with relatively high strain hardening exponent (0.11). The HR-TEM investigations ‎indicated the dependency of these extraordinarily tensile properties on multiple deformation ‎mechanisms such as dislocation slip and pile-up and deformation twinning. 
Conclusion & Significance: The nanoscale grains along with deformation twining were observed in the Al-Li alloy. These structural features are believed to be responsible for the high yield and tensile strengths for nc Al-Li alloy, 493 MPa and 618 MPa, respectively and the high tensile ductility values of the nc Al-Li alloy of  14%.‎ 
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Figure: Tensile stress-strain curves for the nc Al, nc Al-Li, and the CG Al alloy sample along with the corresponding deformation twins in the nanograins.
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