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Forming limit diagram and calculating model for
5A90 Al-L.i alloy sheet at elevated temperature

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

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

Abstract: The hot sheet formability test machine and the grid measurement and analysis system were used to determine
the forming limit diagram (FLD) of SA90 Al-Li alloy sheet at various temperatures. The effects of forming temperature
on the FLD were investigated experimentally at the forming speed of 10mm/min and in the forming temperature range of
25-300 °C. The results show that the forming limit strain of 5A90 Al-Li alloy increases with increasing temperature.

Furthermore, the FLD calculating model of 5SA90 Al-Li alloy is built, which is the important foundation to predict the

FLD of Al-Li alloy at any temperature.
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Table 1 Chemical composition of sheet alloy used (mass

fraction, %)

Mg Li Zr Cu Ti Fe Si Al
520 2.10 0.11 0.03 0.05 0.07 0.03 Bal
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Table 2 Major technical parameters of BCS-50AR
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Fig.1 Hot sheet formability test machine of BCS-50AR
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Maximal  Holding Punch Measuring precision Cooling Vacuum Heating
force force velocity range/ Forming Holding  Displacement/ system system  temperature/
value/kN  range/kN (mm'min") force/Y% force/Y% mm mode vacuum/Pa C
500 6-50 0-200 <2 <5 0.02 Auto-circulation 0.1 25-900
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Fig.3 Three kinds of FLDs obtained at 200 C
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Fig.4 FLDs for 5A90 Al-Li alloy sheet obtained at various

temperatures
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Table 3 Values of parameters in FLD model
Fo a b c

Temperature/'C

25 0.110 —0.484 0.032 0.443

200 0.421 -1.619 0.328 0.579

300 0.531 —1.626 0.300 0.642
90 = — Experimental data, 25 C

e — Experimental data, 200 'C
4 — Experimental data, 300 'C
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Fig.5 Modeling curves and experimental data at various

temperatures
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