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Forming limits and cavitation behaviors of superplastic
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Abstract: The cavitation behaviors of Al6061/20SiC,, sheet under uniaxial and equibiaxial tension stress states were
investigated. The forming limits of A16061/20SiC,, sheet under biaxial tension using dies with aspect ratios of 1:1 and 2:1
at constant applied stress of 2 MPa and at 873 K were also investigated. An analytic model based on the MARCHINIAK-
KUCAYNSKI(M-K) and plastic damage models was proposed to predict the limiting strains of Al6061/20SiC,, sheet
under biaxial tension stress state. The results show that at a similar effective strain rate, the amount of cavities obtained
under equibiaxial tension states is slightly greater than that under uniaxial tension states. Under the condition of
A16061/208SiC,, sheet without original geometric deficiency, the prediction of the analytic mode is in agreement with the
limiting strains under biaxial tension state.
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Fig.3 Cavity morphologies of Al6061/20SiCy deformed to
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Table 1 ¢y, and # for some superplastic AI-MMCs and aluminum alloys

Materials T/K Els! o/MPa Stress state m 0r/% n Ref.
. 1.7X 107" Uniaxial tension 0.34 0.28 1.2
Al6061/208SiC,, 873 o .
2 Equibiaxial tension 0.34 0.31 1.6
Al7475 788 5.0X107* 5 Uniaxial tension 0.50 0.01 3.6 [9]
IN9021/15SiC, 823 5.0 6 Uniaxial tension 0.30 0.03 2.7 [10]
IN9021 823 100.0 30 Uniaxial tension 0.50 0.01 1.9 [10]
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