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Abstract: The evolution principles and mechanisms of the creep aging behavior, microstructure, and mechanical
properties of 5A90 Al-Li alloy under the effects of different aging temperatures and stress levels are studied. The non-
isothermal stage in creep aging is considered under the thermal-mechanical loading sequence of loading prior to heating.
The results show that, under the constant applied stress of 175 MPa, the non-isothermal creep strains when heated to
100 °C, 130 °C and 160 °C are 0.026 %, 0.036% and 0.069% , respectively. The creep strain reaches 1.207 % after the
isothermal stage is maintained for 18 h at 160 °C, which is much higher than 0.079% at 130 °C and 0.039% at 100 °C.
The creep strain rate increases with the increase in the temperature. Due to creep damage, the tertiary creep stage
occurs at 160 °C. The effects of different stress levels on the microstructure and mechanical property evolutions at
130 °C are studied. It is found that the non-isothermal creep deformation is obvious under 175 MPa. However, no creep
will occur before heating to 120 °C under 125 MPa and 150 MPa. Moreover, the isothermal creep strain increases with
the increase in the stress. Higher stress can promote the precipitation and growth of the 8’ (ALLi) and S (AlL,MgLi)
phases. In the early stage of creep aging, the larger the stress is, the smaller the dislocation density is, while in the late
stage of creep aging, it is the opposite. Compared with those under 125 MPa and 150 MPa, the alloy creep aged under
175 MPa presents the lowest strength and the best plasticity in the early stage of creep aging, while it is the opposite in
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the late stage of creep aging. This can be attributed to the synergistic effect between the dislocation strengthening and

the 6’ phase strengthening.
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Tab.1 Chemical composition of 5A90 Al-Li alloy %

Mg Li Ti Zr Cu Si Fe Al

5.6 2.3 | <<0.002 | 0.10 | 0.002 | <<0.0005 | 0.04 | Bal.
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Fig.1 Geometry and size of the specimen (unit: mm)
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Fig. 2 Strain curves of SA90 Al-Li alloy during creep aging at different temperatures
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Fig.4 Deformation behavior of SA90 Al-Li alloy during creep aging under different stress levels
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Fig.6 Precipitation phases and dislocations in SA90 Al-Li alloy under different stress levels after the isothermal stage is
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Fig.7 Evolution curves of the mechanical properties of SA90 Al-Li alloy during creep aging under different stress levels
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Fig.8 Tensile curves of S5A90 AIl-Li alloy at room
temperature under different stress levels after the

isothermal stage is maintained for 0.5 h
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