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Abstract: Innovating the model of materials R&D, accelerating
the process of materials R&D, and reducing the cost of materials

KB 2018-05-18 R&D are the common concern of all countries in the world. Inte-
E¢WB: BEAAFFIREEHBIIAE (51531009, grated computational materials engineering ( ICME ) and
51474239, 51371201); “973”HiH (2014CB materials genome initiative (MGI) are novel ideas and methods
644000) ; FFERL2E L BIITH (GZ1208) in the field of materials science and engineering in recent years,
F—1EE. &= W, B, 1982 F4, BIHR both of which bring new insights and opportunities for research
BREE. B, B, 1964 4, H¥z, HHES0, and development of new materials. ICME is a fundamental com-
Email; yong-du@ csu. edu. cn ponent of MGI. Materials genome initiative includes three major
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lations, and material databases. Materials genome initiative extends the concept of ICME to the entire material science, tech-

nology, and engineering chain, and extends throughout the entire process from discovery of new materials to application. As a

new concept and new model for the research and development of new materials, ICME and MGI will certainly play an irre-

placeable role in the development of new materials. This article briefly reviews the development history and major problems of

materials research, and details the intrinsic connections and differences between MGI and ICME. Through four application

examples ( gradient cemented carbide, CVD hard-coating, lithium-ion battery, aluminum alloy) , the powerful functions of

ICME and MGI in material R&D are demonstrated, which provide new methods for materials design and development. Mean-

while, the key points and trends in the future development of ICME and materials genome initiative are also anticipated.

Key words : integrated computational materials engineering; materials genome initiative; materials design; phase diagram

thermodynamics ; high-throughput
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Fig. 2 Microstructure simulation and performance prediction based on CALPHAD
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Fig. 17 The flowchart of the high-throughput computational framework to systematically evaluate the per-

formance of the Li-Mn-O spinel compounds in Li-ion batteries
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ded area (a-b-c-d). The favourable compositions for each

property are represented with the dashed ellipse
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Fig. 25 Schematic overview of the research on microstructure and mechanical properties of Al alloys during solidification, rolling and
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