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Theoretical prediction of FLDs for
Al-Li alloy at elevated temperature based on M-K model

MA Gao-shan, WAN Min, WU Xiang-dong

(School of Mechanical Engineering and Automation, Beihang University, Beijing 100083, China)

Abstract: The forming limit diagrams (FLDs) of 5A90 Al-Li alloy were determined analytically based on the
Marciniak-Kuczynski concept of localized necking using the constitutive equation. The initial thickness imperfection
parameter, f, at various temperatures was determined, which is an important parameter in predicting FLDs. The f~values
are 0.95 at room temperature and 0.995 at elevated temperatures. The effects of the strain-hardening exponent (n-value),
and strain-rate exponent (m-value) on the FLDs were predicted, and it is shown that the forming limit strain increases
with increasing n-value and m-value. Furthermore, the FLDs of Al-Li alloy were predicted at seven temperatures, and the
FLDs tests of 5A90 Al-Li alloy in the forming temperature range of 25-300 ‘C were carried out. The predicted results of
the FLDs are in qualitative agreement with the experimental observations.
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FLDs at room temperature
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