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Prediction of Forming limit for AZ31 Magnesium Sheet
with Consideration of Strain Path at Elevated
Temperature

Tetsuo Naka*, Hidemasa Murakami*, Akiyoshi Ode**

Abstract

The magnesium alloys often exhibit low ductility at the room temperature due to its hexagonal
close-packed structure, but it will be improved at elevated temperature. However there are very little
experimental observations for magnesium alloy sheet under non-proportional strain path under several
different temperatures at various forming speeds, the sheet forming process of the mentioned alloy
remains one of the most difficult problems. Therefore, warm press-forming of magnesium alloy sheet is
quite attractive. In this research, non-proportional forming limit diagrams (FLDs) of a magnesium alloy
(AZ31) sheet at various forming speeds (3 and 300mm/min) at temperatures of 150 and 200 , were
stretched by using biaxial stretching test machine. The forming limit strains increases with temperature
rise and with decreasing forming speed. While FLDs with equi-balanced stretching become smaller than
the forming limit strain of the proportion deforming, FLDs with uniaxial tension become larger. The
prediction of the forming limit strain calculated the additive of the equivalent plastic strain. The
numerical results of the FLDs show a good agreement with the corresponding experimental observations.
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