Soft microrobotics: bistable mechanism in glass
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Description:

Context: Soft microrobotics use elastic deformation of materials to generate a specific
displacement (bending, elongation, twist...) upon the application of an input stimulus such as
air pressure in pneumatic fluidic actuator, light or heat in polymeric transduction. When the
stimulus is removed, the displacement comes back to zero. It is therefore of the utmost
importance to make use of bistable systems, which only switch from one stable state to
another one upon application of the input stimulus, while conserving their position in
absence of any stimulus. This also paves the way to multi-stability [1] (more than two stable
states), and to defining motion sequences in the structural design of the soft actuator.
Bistable structures can also be used as threshold-based force sensor, or recently in
endoscopic biopsy capsules [2].

Objective: Model different bistable scenario and implement them first with upscaled PLA-3D
printed models, second with true scale glass prototypes. Characterize them to validate the
models. Provide a state of the art on the use of bi- and multi-stable mechanism in
microrobotics.

Methods: Literature review. Matlab and FEM implementation of reference models [3-5].
Produce upscaled models and true scale prototypes. Characterize them (force-displacement.

Prerequisites: Mechanics and mathematics. Interested in a combined theoretical and
experimental work.

Contact: loic.amez-droz@ulb.be
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