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Multi-degree-of-freedom soft actuator integrating jamming transition phenomenon
and microhydraulic pressure sources

KIM, Joon-wan

11,700,000
12

(ECF) ECF

MEMS ECF

We propose and develop a new method that integrates the jamming transition
phenomenon and the negative pressure of electro-conjugate fluid (ECF) jets as a variable stiffness
mechanism for biomimetic soft robots. The ECF micropump is applied to soft robots that combine local

variable stiffness functions and active deformation capabilities through a multi-module design,
demonstrating its effectiveness. Initially, we have realized a single-degree-of-freedom module that
can achieve both variable stiffness and active deformation functions, proving its effectiveness. We
have developed various soft robots that coexist both hard and soft characteristics, using actuators
connected in series with this module. Additionally, we propose and develop soft actuators using
jamming transition as a variable constraint element.
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