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I. Abstract Body (up to 250 words)
Ionic polymer metal composite (IPMC) actuators bended by low electrical stimulus have been intensively investigated for use in practical applications such as soft robotics, sensors, and biomedical devices1. The requirements of electrodes for high-performances IPMC actuators should be highly electrically conductive, mechanically compliant, and durable against cyclic deformations. Typical IPMC actuators consist of nafion and two platinum (Pt) electrodes by electroless plating process2. The electroless plating method can be effectively utilized in the electromechanical coupling between nafion and Pt electrodes. The Pt electrode has excellent electrical conductivity, high electrochemical stability, and fast actuation response. However, the concerns associated with Pt electrodes are microcracks and solvent evaporation developed under continuous operation. These issues directly affect the performance degradation and durability of the IPMC actuators. In this study, the IPMC actuators with silver nanowires (Ag NWs)/Pt electrodes are suggested and developed. Due to the inherent low resistivity of silver and the narrow width of Ag NWs, the Ag NWs has low resistance. In addition, the Ag NWs layer can mitigate the surface crack, irregular surface, and solvent evaporation of Pt electrodes under continuous operation3. We found that the large deformation (~39.8 %) and fast response rate (~13.3 %) of the Ag NWs/Pt actuator is considerably enhanced compared to that of a conventional Pt actuator under ±2 VAC, 0.2 Hz. The newly designed Ag NWs/Pt actuator can be used in active biomedical devices, biomimetic robots, and ﬂexible soft electronics.
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Fig. 1 The driving performance under ±2 VAC, 0.2 Hz (inset. the surface of electrodes); a) Pt actuator, and b) Ag NWs/Pt actuator 
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