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Development of 3D printer nozzle capable of extruding optical fiber sensor

for 3D-printed force sensor

U

This study aims to develop a 3D printer system capable of printing a force sensor. In the proposed
procedure for printing the force sensor, a dual nozzle 3D printer, which possesses two extruder
nozzles, and an optical—fiber-based strain gauge are used. One of the nozzles is for printing a sensor
body with the thermoplastic material, same as conventional FDM-method-based 3D printer technologies.
Another nozzle deposits the optical-fiber—based strain gauge on the sensor body printed by the FDM
nozzle. As the first step for the final goal, the nozzle for fixing the strain gauge was developed
in this project. To deposit the strain gauge on the sensor body made of the thermoplastic material,
the fusing-based strategy is proposed. The strain gauge is fixed by extruding the strain gauge while
partially melting the sensor body using the heated nozzle. The feasibility of the proposed depositing
method is validated and the condition of the control parameters for the method is investigated
experimentally. In addition, the system for fixing the strain measurement point in the optical fiber
sensor to the target position is developed while considering the uncertainties due to manufacturing
errors. The l-axis force sensor is fabricated using the developed technology and evaluated.
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