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Dynamic mechanical behavior and deformation mechanism of
extruded AM30 magnesium alloy
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Abstract: The dynamic compressive and tensile tests on the extruded AM30 magnesium alloy were carried out at room
temperature using a split Hopkinson pressure bar and a reflected Hopkinson tension bar apparatus. The deformation
mechanisms of the AM30 magnesium alloy under the dynamic compression and tension loading along the extruding
direction (ED) and the transverse direction (TD) were analyzed. The strain rate sensitivity coefficients of the alloy under
different conditions were calculated and the dynamic fractograph of the alloy was analyzed. The results show that, when
the alloy is compressed along the ED, tension twining {1012 }(1120 ) is the main deformation mechanism, and the yield
stress of the alloy is insensitive to the strain rate. When the alloy is tested under tension along the ED and under tension
and compression along TD, tension twining {1012 (1120 ) is not initiated, while the dislocation slip is responsible for
the plastic deformation, resulting in the fact that the strain rate sensitivity becomes higher. The asymmetry of the
tension-compression of AM30 magnesium alloy is much pronounced along the ED and the yield stress ratio of
compression to tension is about 0.38. The fractograph of the alloy is mix-fractured morphology under dynamic
compressive and tensile conditions.
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Fig.4 Dynamic compressive true stress—true strain curves of

AM30 magnisium alloy: (a) ED; (b) TD
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Fig.7 Dynamic true stress—true strain curves of AM30 magnisium alloy between compression and tension: (a) ED; (b) TD
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