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Smart Gears Featuring Prognostics as Integrity-Loss Detector
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The present study initiated the development of a system for printing sensors
and antennas with conductive ink to realize smart gears, which enable their own integrity to be
wirelessly monitored during their operation. First of all, a 4-axis laser printer was developed for
printing circuits directly on gears. After some crack-detection sensors were designed, running tests
were carried out on gears printed the sensors. The results showed that the resistance of the
sensors increased with the increased in mesh cycles. Furthermore, designed were an open spiral
antenna and an antenna-sensor system which consists of the antenna and the sensor. The printed
antenna and antenna-sensor system were evaluated through the measurement of return
losses. The results showed that the resonance property depends strongly on the presence of cracks.
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