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Aim of the research project

Computational simulations such as quantum chemical and first-principles calculations play important
roles in design of new materials. Classical strategies to design new materials are often trial-and-error
those require a large number of experiments and simulations. Recently, informatics techniques are
combined with first-principles calculations as new strategies to cut down cost and time of materials
design. In this project, we continue our preliminary results in 2019’s “Informatics approach for the
development of efficient rare-earth free phosphors” project to predict characteristic properties of
environmentally conscious materials such as mechanical property of high entropy alloys (HEA) and
optical property of phosphors. Consequently, we will start development of new HEAs with demanding
mechanical properties such as hardness and strength and with long life time using such informatics
techniques.
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Contents and results of the research

In the “Informatics approach for the development of efficient environmentally conscious materials”
project, we collected and rebuilt two HEAs databases, namely MPEA-118 [1, 2] and HEA-401 [3], with
HEAs’ chemical formulae, phases and five physical quantities: valence electron concentration, atomic size
difference, mixing enthalpy, mixing entropy and electronegativity difference. The databases contain 118
and 401 HEAs, respectively. We proposed an approach of using support vector machine [4] with Bayesian
optimization hyperparameters tuning to predict phases of HEAs. Experimental results showed that our
approach achieved better or comparable prediction accuracy in comparison to artificial neural network [2,
3]. This result is accepted as a regular paper in ACIIDS 2021 conference [5].
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