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Abstract: The Materials Genome Initiative (MGI) project proposed by President Obama in 2011 is aimed at two times faster of
developing and manufacturing of advanced materials while at a fraction of cost than before. This project promoted the rapid devel-
opment of materials informatics that is the application of information technology in materials science. Material information data-
base, integrated materials design platform and data mining methods are used to analyze and predict materials big data, and further
reveal the quantitative relationships of the constituents—process—microstructure—properties in materials science, which is the gene
to determine the materials properties. The design and development of advanced materials can be effectively speeded up by materi-
als informatics. This article describes the concepts and main research areas of materials informatics. The materials information da-
tabases provide the storage and management service of materials data, such as crystal structure data, simulated and predicted da-
ta, experimental and processing data, and even patent data and various kinds of publications. Integrated materials design platform

provides multiscale simulation techniques of materials research,

such as the first — principles calculation, molecular dynamics,
CALPHAD method, phase—field simulation and finite element a-
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Wem B nalysis, etc. The calculated data can be added to the materials

E€WE: EERARFFRESFEHIHE (51571113) 5 LHEA TG
PEIE A B9 I H (SBY2016020451 ) methods from statistics, machine learning, information science,
F—EE: £ s, 5, 1980 Rk, MRS visualization and other disciplines. It is a very useful approach to
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databases. Data Mining is an interdisciplinary field merging
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and data mining in materials research are introduced. Especially, the framework and function of “MATGENE” integrated materials

design platform built by Matclouds technology in Chengdu are also described. Finally the challenges of materials informatics in ma-

terials research are discussed.
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Table 1
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Materials properties predicted by GPAW calculation and

machine learning(“()” are experimental data) ‘'’

Materials ~ Crystal structure  Lattice constant Bulk modulus
FeAl BCC 2.5~3.0(2.91) 100 ~200(197)
FeNi FCC 3.0~3.5(3.57) 100 ~200(151)
FeTi BCC 3.0~3.5(2.98) 100 ~200
CuZn BCC 3.0~3.5(2.95) 100 ~200(110)
CoTi BCC 3.0~3.5(3.00) 100 ~200
MgAg BCC 3.0~3.5(3.31) 0 ~100(86)
ScAl BCC 3.0~3.5(3.39) 0~100(69)
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Fig. 5 An integrated multiscale approach for materials modeling and simulation
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