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Abstract: The aluminum alloys play an important role in the application in the aerospace and automobile industries, the
evolution of the microstructure and mechanical properties of aluminum alloys during the heat treatment were investigated
extensively, and the quantitative predictive models with academic research and engineering application were established.
The methods and models for the precipitation process of aluminum alloys in the past few years were reviewed, and the
following aspects were analyzed and discussed, which are that the different simulation methods for precipitation
evolution and strengthening for the aging process of aluminum alloys; the models for the precipitation evolution of
aluminum alloys during aging process, including the nucleation, growth and coarsening of the particles; the factors
affecting the mechanical properties of aluminum alloys and the precipitation strengthening models for precipitates with
different shapes and the advantages and disadvantages of the models and possible future research.
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(a) Comparison of predicted precipitate radius with
experimental results by small angle X-ray scattering and TEM;

(b) Comparison of microhardness with predicted yield stress
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