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Fabrication of infrared-responsible nano-carbon/polymer composite materials
utilized as micro-actuator
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In this study, infrared responsiveness and elastic moduli of
polyacrylamide/polyacrylic acid interpenetrating network gels reinforced with multi-walled carbon
nanotubes (MWCNT) were investigated to create novel infrared-responsive soft actuator materials. The

reinforcement of the gels wth MWCNT resulted in significant infrared-induced surface temperature
rise compared to the temperature change of MWCNT-free gels. On the other hand, the swelling ratio
changes of the MWCNT-reinforced gels were rather small. This tendency can be interpreted based on
the experimental results on tensile elastic moduli of the gels. The MWCNT-reinforced gels exhibited
higher elastic moduli compared to the MWCNT-free gels. This stiffness enhancement hinders the
hydrogel’ s elastic deformation upon infrared-induced heat generation and thermoresponsive swelling.
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