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Prediction on warm forming limit for SA06 aluminum alloy sheet
based on M-K theory
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Abstract: The room temperature forming ability of SA06 aluminum alloy is limited, and it is prone to cracking in stamping, for this prob-
lem, the warm forming of 5A06 aluminum alloy sheet was researched, and based on the M-K groove theory, the formability of 5A06 alu-
minum alloy sheet was predicted. Firstly, a constitutive model of 5A06 aluminum alloy under the conditions of 200—300 °C and 0. 01-
1 s was established by combining theoretical calculation and experiment. Then, the Swift material strengthening model was introduced
into the derivation of forming limit, the forming limit diagram and the initial thickness unevenness predicted by the M-K groove theory were
obtained by the Newton-Raphson iteration method. Finally, the Nakajima test was conducted on the SA06 aluminum alloy sheet to verify
the accuracy of theoretical prediction results. The results show that the M-K groove theory can effectively predict the formability of 5A06
aluminum alloy within the experimental temperature range.
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Table 1 Chemical compositions of SA06 aluminum alloy

sheet ( %, mass fraction)
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Fig. 1  Schematic diagram of uniaxial tensile sample dimensions for

5A06 aluminum alloy
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Fig. 2 Dimension diagrams of forming limit specimens with different widthes
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Fig. 3 True stress-true strain curves of SA06 aluminium alloy
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Fig. 4 Comparison between experimental values and
fitting curves for 5A06 aluminum alloy in uniaxial tension at

deformation temperature of 300 °C
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Fig. 5 Theoretical frame diagram of M-K model
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