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Study on Mechanical Behavior of Nanocrystalline Pure Magnesium Prepared by
HDDR and Hot-pressing Sintering
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Abstract: On the basis of obtaining nanocrystalline pure magnesium powder after hydrogenation and dehydrogenation,
orthogonal test scheme was adopted to explore the optimal hot-pressing sintering process parameters, and combined with
hot extrusion process, large nanocrystalline pure magnesium blocks and bars with average grain size of 15 nm and uniform
density were obtained. The results show that the tensile yield strength and the compressive yield strength of nanocrystalline
pure magnesium bar reach 265 MPa and 178 MPa at room temperature, respectively.
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Fig.l SEM image oforiginal pure magnesium cutting powder
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Fig.2 XRD patterns ofthe Mg powders hydrogenated and
dehydrogenated
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Fig.3 TEM images ofnanocrystalline pure magnesium cutting powder after hydrogenated dehydrogenation
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Tab.l Orthogonal test results

S EpErC EJI/MPa BffEl/min ZBEE g-cm’ BEFE (Hves)

1 450 10 5 1.733 63.54
2 450 15 10 1.794 68.36
3 450 20 15 1.821 71.42
4 500 10 10 1.752 66.86
5 500 15 15 1.860 73.48
6 500 20 5 1.863 74.62
7 550 10 15 1.873 75.76
8 550 15 5 1.876 77.82
9 550 20 10 1.885 80.52
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Fig.4 XRD patterns of hot press sintered sample
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Fig.5 TEM images of hot-pressed sintered nano-magnesium blocks
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Fig.6 TEM images of extruded bar after hot press sintering
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Tab.2 Mechanical properties of pure magnesium after different treatments
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Sn-10%Sb alloy before and after liquid-liquid structure
transition
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