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Small-Diameter Piezoelectric Sensing Wire “Filasense”
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This paper reports on a small-diameter piezoelectric sensing wire under development as a product capable of physical
micro-detection, with expected applications in fields such as industrial robotics, medical and nursing care, and
automotive. This development focuses on the need to detect small displacements and contact forces that are challenging
to detect with conventional image recognition or capacitive sensors. It is a wire-shaped sensor that features flexibility and
the ability to conform to complex deformations. Leveraging our wire manufacturing technology for producing metal-resin
composite wires, we have achieved a filament as thin as a sewing thread. This enables easy integration into existing
structures like equipment, clothing, and mechanical parts, while delivering higher signal output and faster response times
compared to existing products. This feature makes it effective for applications such as tactile sensing and structural health
monitoring. The results also pave the way for expansion into high-density sensor networks and smart material
technologies, which represent anticipated future societal needs.
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