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Effects of intermediate annealing on grain refinement and
superplasticity of 2A97 aluminum-lithium alloy
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Abstract: Fine-grained 2A97 alloy sheets were produced by thermo-mechanical processing. The effects of intermediate
annealing temperature on the grain refinement and superplasticity were investigated by optical microscopy (OM),
transmission electron microscopy (TEM) and high temperature tensile test. The results show that the fracture of sheet is
observed when rolling at room temperature with a reduction of 22%. With increasing the rolling temperature, the degree
of cracking gradually reduces. Non-fractured sheets can be obtained by enhancing the preheating temperature to 400 C,
and then intermediate annealing the sheets for 1 h at 240, 300 and 400 °C, respectively, when the rolling reduction
reaches 88%. But the reheating temperatures have an obvious influence on the superplastic elongation. When the
reheating temperature is 400 ‘C, the obvious recrystallization occurs, which reduces the density of dislocations. Though
non-fractured sheets with a total reduction of 92% are obtained, the superplastic elongation only reaches 260%, because
of more deformation stored energy released and low grain refinement. High density of dislocations and a superplastic
elongation of 650% are obtained when the reheating temperature decreases to 240 °C, during which only the movement
and reconfiguration of dislocations happen.
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Fig. 1 Macro-photos of 2A97 Al-Li alloy sheets rolled at
different temperatures: (a) Room temperature, rolling reduction
of 22%; (b) 200 C, rolling reduction of 32%; (c) 400 C,

rolling reduction of 78%
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Fig. 2 Macro-photos of 2A97 Al-Li alloy sheets preheated at
400 °C followed by intermediate annealing at different
temperatures when rolled to reduction of 88% and finally rolled
to total reduction of 92%: (a) 240 C; (b) 300 C; (c) 400 'C
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Fig. 3 Effects of intermediate annealing temperatures on static recrystallized grain structures of 2A97 Al-Li alloy: (a) 520 ‘C, 2 h,

solution treated; (b) 240 C; (c) 300 C; (d) 400 C
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Fig. 4 Effects of intermediate annealing temperatures on true

stress—true strain curves of 2A97 Al-Li alloy sheets deformed
at 470 °C and strain rate of 2X 10> s
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Table 1 Effects of intermediate annealing temperatures on
flow stress and superplastic elongation of 2A97 Al-Li alloy
deformed at 470 °C and strain rate of 2X 10> s

Annealing Maximum true Maximum true  Maximum
temperature/‘C strain stress/MPa  enlongation/%
240 2.01 15.31 650
300 1.64 11.34 420
400 1.28 15.47 260

FUNAR N 1.28. T2 300 C Ff [J3E K IR A EE 4 hr
A R R SR AR AR Y. A 11.34 MPa,  Fifig BV,
AR, AN AR S T g, ik, 5
400 “CH (AR KA AH LG, R R, R 420%,
FLNVAE K 1.64.
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Fig. 5 Microstructures in gauge of 2A97 Al-Li alloy sheets
produced by different annealing temperatures when deformed
to true strain of 1.09 at 470 ‘C and strain rate of 2X 107 s":
(a) 240 °C; (b) 300 C; (c) 400 'C
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Fig. 6 TEM images of 2A97 Al-Li alloys sheets intermediate
annealed at different temperatures and rolling reduction of 88%:
(a) 240 °C; (b) 300 C; (c) 400 'C
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