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4. Objectives:  Understand and develop self-healing elastomers for use in extreme environments 
 

5. Description:  Self-healing elastomers can autonomously repair internal and external damage, 
thus extending the service life and enhancing the durability of applications such as wearable 
devices, soft robots, and artificial muscles. However, the effectiveness of self-healing 
mechanisms is significantly altered at extreme temperatures, hindering their applicability in 
extreme environments. To address the need for self-healing elastomers in extreme 
environments, this project calls for proposals with novel approaches to: (1) advance our 
understanding of self-healing processes in elastomers at extreme temperatures, and (2) develop 
strategies to enhance their performance in extreme conditions. In addition, the proposals 
should employ advanced characterization techniques to assess the self-healing efficiency and 
mechanical properties of elastomers at various temperatures. Solutions leveraging novel 
strategies—such as incorporating thermally responsive components, optimizing molecular 
architecture, and designing new chemistries for self-healing elastomers in ultra-low 
temperatures that can be additively manufactured— are highly encouraged. 
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