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Fig. 1 Schematics of current bio—inspired anti—icing coatings and the corresponding mechanisms
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Fig. 2 Schematics of current bio—inspired marine anti—fouling coatings and the corresponding mechanisms
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Fig. 3 Schematics of current self-healing materials and the corresponding mechanisms
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Fig. 4 Schematics of current infrared stealth materials and the corresponding mechanisms
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Fig. 5 Schematics of the underwater adhesion mechanisms of the catechol-based materials
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Research progress in novel bio—-inspired intelligent materials

LIANG Xiubing', CUI Xin'?, HU Zhenfeng', TU Long'

1. Advanced Interdisciplinary Technology Research Center, National Innovation Institute of Defense Technology, Academy of Military

Sciences, Beijing 100071, China

2. College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China

Abstract This paper reviews the major research progress in designing, preparing and optimizing the bio—inspired intelligent materials in a
variety of engineering applications such as anti-icing, marine anti—fouling, self-healing, infrared stealth and underwater adhesives, and the
associated bionic principles are discussed as well. Finally, the outlook and prospect of this field are also addressed. As a solid bridge
between fundamental researches and practical applications, the development of bio—inspired intelligent materials will definitely provide
novel ideas, theories and strategies to meet the requirements for the multifunctional and structural-functional integrated materials and to
solve the current technological problems in many scientific and engineering fields, which is of great importance in accelerating the
innovation of science and technology.
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