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Influence of pre-twinning on high strain rate compressive
behavior of AZ31 Mg alloy rolling sheet

LIU Xiao-lin, MAO Ping-li, WANG Rui-feng, WANG Zhi, ZHOU Le, LIU Zheng, WANG Feng

(School of Materials Science and Engineering, Key Laboratory of Magnesium Alloys and the Processing

Technology of Liaoning Province, Shenyang University of Technology, Shenyang 110870, China)

Abstract: The high strain rates compressive behavior of AZ31 magnesium alloy sheet along ND was measured by
split Hopkinson pressure bar (SHPB) at strain rates of 800, 1200 and 1600 s '. The microstructure and texture
evolution of pre-twinning samples, including prior and after high strain rates compressive deformation, were
analyzed by electron back-scatter diffraction (EBSD) and self-made software. The results show that the
pre-twinning AZ31 magnesium alloy sheet along transverse direction (TD) and then rolling direction (RD) can
promote the activation of multiple twin variants and double twins. For the samples of pre-twinning along TD, the
compressive yield strength along ND of high strain rates decreases due to the occurrence of de-twinning. However,
for the samples of pre-twinning along TD then RD, the formation of {1012} —{1012} double twinning and a large
number of cross-twins lamellas inhibit the de-twinning behavior and enhance the yield strength of magnesium alloy
along ND. Further more, the formation of extension twinning contributes to initiate more slip systems and
improves the deformation behavior of AZ31 magnesium sheet along ND.

Key words: AZ31 magnesium alloys; pre-twinning; texture; high strain rate; deformation mechanism
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