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Abstract: A new method for strengthening and toughening 2A14 aluminum alloy with low temper-
ature deformation and heat treatment is proposed. The effects of room temperature and cryogenic
temperature deformation process on the microstructure and properties of 2A14 aluminum alloy
were analyzed by transmission electron microscopy. scanning electron microscopy. metallographic
microscope and tensile testing machine. The results show that compared with the room
temperature deformation, the cryogenic temperature deformation and heat treatment
synergistically can greatly improve the overall mechanical properties of the alloy. When the cryo-
genic temperature deformation reaches 20% , the internal dislocation density of the alloy increases,
the second phase particle size is smaller, the distribution is more uniform, the grain refinement is
remarkable, the alloy has the highest comprehensive mechanical properties. And the tensile
strength is 474. 5 MPa. The yield strength is 426. 5 MPa and the elongation is 11. 6 %.
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Fig. 1 TEM images of 2A14 aluminum alloy
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Fig. 2 SEM images of 2A14 aluminum alloy
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Fig. 3 Metallographic structure of 2A14 aluminum
alloy after T6 heat treatment
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Fig. 4 Mechanical properties of 2A14 aluminum
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