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Development of an Electro—hydraulic Soft Zipping
Actuator with Self-sensing Mechanism
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Abstract: Soft fluidic actuators (SFAs) are widely utilized in various areas such as wearable systems
due to the inherent compliance which allows safe and flexible interaction. However, SFA-driven systems
generally require a large pump, multiple valves and tubes, which hinders to develop a miniaturized system
with small range of motion. Thus, a highly integrated soft actuator needs to be developed for implementing a
compact SFA-driven system. In this study, we propose an electro-hydraulic soft zipping actuator that
can be used as a miniature pump. This actuator exerts tactile force as a dielectric liquid contained
inside the actuator pressurized its deformable part. In addition, the proposed actuator can estimate the
internal dielectric liquid thickness by using its self-sensing function. Besides, the electrical characteristics
and driving performance of the proposed system were verified through experiments.

Keywords: Soft Actuator, Electrostatic Actuator, Hydraulic Force, Human-Robot Interaction

(SFA: Soft Fluidic Actuator)
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[Fig. 1] The working principle of the proposed actuator. (a):
voltage-off state, (b): voltage-on state
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[Fig. 2] The components of proposed actuator. (a): The electro-
hydraulic soft zipping actuator, (b): the reaction of silicon
membrane, (c-e): the schematics of measurement apparatus [c:
pressure (P), d: displacement (%), e: force (F)]
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[Fig. 4] Performances of proposed actuator. (a): pressure (P), (b): displacement (%), (c): force (F) test graph with voltage input (V)
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