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Fig.1 The Difference between Rigid and Soft Machines
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Chemical Foundation of Intelligent Shape-changing Polymer Materials towards Soft Robots
Yanlei Yu'" Tao Xie? Mingjie Liu>  Xiaoyu Zhang'  Feng Pan' Jia Wei' Lang Qin'

1. Department of Materials Science, Fudan University, Shanghai 200438, China

2. College of Chemical Engineering and Biotechnology, Zhejiang University, Hangzhou 310012, China

3. College of Chemistry, Beihang University, Beijing 100191, China
Abstract The intelligent shape-changing polymers are the core materials for achieving the integrated design of perception-
actuation-transmission-architecture in soft robots, and are vital for enhancing their adaptability, autonomy, and operational
capabilities. However, the perception-actuation performance and the intelligence level of current materials are insufficient to
meet the demands of autonomous control in soft robots. Hence, to break through the bottlenecks of weak perception-
actuation performance and limited autonomy via innovative chemical design has decisive influence on the future prosperity
of soft robots. Against this backdrop, the National Natural Science Foundation of China convened the 391% Shuang Qing
Forum with the theme of “Materials Science towards Future Intelligent Materials” from December Ist ~ 2nd, 2024.
Focusing on the cutting-edge issues such as “Chemical Foundation of Intelligent Shape-Changing Polymer Materials
towards Soft Robots”, the forum discussed the key scientific questions that required deeper exploration in this field. It also
proposed recommendations for frontier and interdisciplinary research directions and the organization of major research

programs.

Keywords intelligent shape-changing polymers; soft robots; stimuli-responsive; autonomy; adaptability
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