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2 \Mj} Miniaturized lonogel-based Bi-stable Actuator

Pl : Prof. Yao-Joe Yang
Department of Mechanical Engineering, National Taiwan U.

Experience:
Various soft gripping devices have been developed using soft actuators, with advantages such as
grasping compliance, light weight, low cost, low motion noise, and suitable stiffness for
mimicking biological movements. Assembling or embedding an external sensor into a soft
actuator usually increases the complexity of the system, which is undesirable for miniaturized

devices.

Market Needs:
The development of miniaturized soft actuators, primarily made of highly compliant, deformable
materials, has expanded rapidly in recent years due to their enormous potential in various fields,
such as soft robotics, flexible machines, medical devices, and other emerging fields. Gripping
actions are the most essential robotic functions and are required for a wide range of applications,
including part picking, device assembly, product packaging, and surgery.

Our Technology:
A miniaturized soft actuator with state-sensing and bi-stable capabilities was demonstrated. Two
such actuators were assembled into a miniaturized bi-stable gripper, and various measurements
were taken to characterize the gripper’s behaviors. The actuator consisted of an LCE cantilever
with a thin-film heater and an ionogel finger. The LCE cantilever served as the actuating material
for deforming the ionogel finger, while the heater layer was used to induce deformation of the
LCE cantilever. The LCE cantilever was actuated when heated by the heater layer, subsequently
causing the ionogel finger’s deformation. The ionogel finger exhibited bistability with large forces

and functioned as a strain-sensing material to detect its states.

Strength:
Due to the one-way shape memory effect, the ionogel finger possesses bistability with large
deformations, and is capable of staying in either position without consuming energy. The gripper
could grasp and stably hold heavy metal objects without consuming any power because of its
bistability. In addition, the ionogel finger also functions as a sensing material for detecting its state

in a sensorless fashion.

Competing Products:

Various miniaturized gripper.
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