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Abstract : This paper reviews the research progress of nylon-based materials in artificial muscles actuated by pneumatic, elec-
trothermal, and other physical fields. In pneumatic actuation, the structural design and performance characteristics of nylon as a
constraint or reinforcement layer are summarized, where directional confinement of elastomer deformation enables controllable
motions such as bending and extension. The development pathway from basic constrained structures to high-performance and highly
integrated pneumatic systems is also traced. In electrothermal actuation, nylon-based electrothermal muscles fabricated through strat-
egies such as surface metallization, conductive coating, and hybridization with metal wires are introduced. The mechanism by which
it amplifies the negative thermal expansion effect of nylon into macroscopic actuation through geometric structures such as spirals is
analyzed. It is emphasized that achieving integrated actuation, sensing, and thermal management through multi-material design and
structural innovation represents a clear research trend. Regarding other physical field actuation (e.g., microwave, optical, electro-
chemical), the response mechanisms and application potential of nylon are outlined. Research on nylon-based artificial muscles is
advancing from single-performance enhancement toward multifunctional integration, from laboratory demonstration to real-world
application, and from open-loop actuation to intelligent closed-loop systems. Key challenges include deepening the understanding of
multi-physical field coupling mechanisms and overcoming bottlenecks such as heterogeneous material interfacial stability and
system integration processes.
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