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Abstract: Advanced materials, serving as the core material foundation underpinning economic transformation, national defense

Wi H B : 2025-04-03; f&MIHY: 2025-12-02

WIER : WAL, DUIREMR R TR AL O3, A5 1 A RS N T2 E-mail: myang@scu.edu.cn

BWWIH : P ETRER. HEXEAR S ZRA RIS S B E MR 5 N TR RE R AR R JE SRS B 7L (2025-XZ-33); i E T2
Be g I H M REE B CAR AL G 00 I S B RE LR AL ARG R 78 (2022-ZCQ-03): K # s iF A& 7RIl 35 H (2024 YFE0213600)

AFIMAL: sscae.engineering.org.cn

001



HE [EF AR MR EE TR L RS

security, and technological revolution, directly determine national competitiveness through their research and development (R&D)
efficiency and engineering capabilities. Materials genome engineering (MGE) has revolutionized the R&D paradigm of advanced
materials and profoundly reshaped the global industrial landscape through integrating cutting-edge multidisciplinary technologies.
This study analyzes MGE’s transformative impacts on the advanced materials industry from the aspects of strengthening engineering
application, breaking bottlenecks in industry—university —research—application collaboration, and restructuring industrial chains and
market ecosystems. It further explores critical technologies regarding advance materials, such as integrated computational
engineering, big data, artificial intelligence agents, digital thread, and digital twin, as well as their development tendencies. Moreover,
it presents the functionalities and future directions of core MGE platforms, including high-efficiency computational design platforms,
autonomous experimentation platforms, materials databases and data centers, new materials pilot-scale test platforms, and intelligent
technology innovation platforms. Facing the future competition landscape of the global new materials industry, the study proposes the
development strategies of industrial MGE toward 2030 and 2045. It also proposes development suggestions from multiple dimensions,
including emphasizing top-level design, advancing the entire industrial chain of advanced materials to accelerate innovation projects,
developing critical technologies and supporting platforms, promoting the standardization of materials data, and strengthening talent
cultivation and international cooperation. These efforts aim to enhance the core competitiveness of the advanced materials industry.

Keywords: materials genome engineering; advanced materials industry; intelligent R&D; innovation infrastructure
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