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ABSTRACT In recent years, the development of material genetic methods, together with multi-scale
material design theory and calculation methods has provided new ideas for the alloy design of novel Co-
based superalloys. Based on the published results of multi-scale design and the research work of our lab-
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oratory, this paper systematically summarizes the present research status of multi-scale design methods

in the field of novel Co-based superalloys. A review of multi-scale calculation methods including first-prin-

ciple calculation, CALPHAD, phase field simulation, and machine learning is presented in this paper. The

development trend of multi-scale design in novel Co-based superalloys is prospected.
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Fig.1 Comparison of diffusivities of transition metal solutes in fcc cobalt calculated using various levels of approximation

against experimentally measured values (D—self-diffusion coefficient, 7—temperature, v'—effective frequency)™”
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