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Development of lightweight artificial muscle with polymer threads and carbon
nanotube yarn towards true human support

Hayashi, Yasuhiko
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To realize an artificial muscle that stretches and contracts elastomeric
yarns using Joule heat generated by applying an electric current to carbon nanotube (CNT) webs, the
concept of a "stiff" actuator mechanism, which has been developed so far, cannot be used. The
elastic modulus of the CNTs is larger than that of the elastomer, which prevents the elastomeric
yarn from stretching and thus prevents the elastomeric yarn from stretching sufficiently. In order
to solve this problem, we proposed a method of wrapping CNT webs around elastomeric yarns, and by
optimizing the fabrication procedures, we were able to achieve higher force generation than that of
bio-muscular or nylon 6,6 yarns.
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Systematic Investigations of Annealing and Functionalization of Carbon Nanotube Yarns 2020
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