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fraction, %)

Chemical composition of Al-Mg-Sc alloy (mass

Mg Mn Sc Zr Al

5.8 0.40 0.25 0.10 Bal.
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Fig.1 Effects of initial strain rate and temperature on true
stress—true strain curves of cold-rolled Al-Mg-Sc-Zr alloy sheet:
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Fig.2 Elongation of cold-rolled Al-Mg-Sc-Zr at various

temperatures and initial strain rates
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of Al-Mg-Sc-Zr alloy
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Fig. 7 TEM images of samples deformed to failure at 500 C
and 6.67 X 10° s: (a) Triangular grain boundary; (b)

Distribution of Al(Sc,Zr) dispersoids; (c) Grain structure
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Fig. 8 Morphologies of cold-rolled alloy sheet deformed to failure at 500 ‘C and initial strain rate of 6.67X 107 57" (a), (b)

Fracture surface; (c), (d) Profile near fracture tip surface
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Superplastic deformation behavior of
cold-rolled AlI-Mg-Sc-Zr alloy sheet

SUN Xue', PAN Qing-lin"% LI Meng-jia?, SHI Yun-jia®, YAN Jie?

(1. Light Alloy Research Institute, Central South University, Changsha 410083, China;
2. School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The tensile tests for cold-rolled Al-Mg-Sc-Zr alloy were conducted at temperature of 450—500 ‘C and initial
strain rate of 1.67X107°-1.00X 10" s™'. The flow behavior and deformation mechanism were investigated. The results
show that the elongation changes as a parabola with the deformation temperature increasing, and the maximum
elongation of 740% is achieved at 500 ‘C and 6.67X 107> s™'. The strain rate sensitivity is 0.40, and the activation energy
is 101 kJ/mol. The obvious dynamic recrystallization (DRX) is observed, which can transfer the grain from original
fibrous structure to equiaxed microstructure. The Al3(Sc,Zr) particles pin effectively at grain boundaries to resist grain
growth. The grain boundary sliding is the dominant deformation mechanism during the superplastic deformation, the
dislocation creep controlled by grain boundary diffusion is the main accommodation mechanism.
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