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QRS sensors could be power
supplied by QPS (Quantum
Piezoelectric System) for SHM

Fig. 2. (a) Simultaneous response of stress, strain, resistance change during incremental cyclic
loading/unloading ; (b) hysteresis curve of A vs deformation ; (c) sQRS sensor solicitation [4].

Fig. 3. (a) SEM photography of ceramics fillers ; (b) Voltage generation during the
detection of the surface wave generated by a flexibal sensor based on PZT [5].
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To ensure the compatibility of the QPS with the host composite, the nanocomposites were designed
based on epoxy resin. Energy harvesting tests have been carried out to evaluate the performance of
the QPS. The devices are positioned on carbon fibers/epoxy composite support. On this support,
different events have been simulated by applying a force of 2N over several distances of the QPS.
Fig. 7. below shows the evolution of the energy (pJ) recovered as a function of time for various

a events: during micro-deformations at 1cm and 20cm from the QPS, then during successive friction
020 at 20cm from the QPS. For each event, the equivalent harvested tension is presented.
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Fig. 5. Electrical behavior of four QRS in CFRP specimen (a) Normalized electrical resistance I_% 100 The recovered
(A,) of the four QRS as function of strain (b) Representation of their electrical response g a .
with time according to the deflection of the beam [6]. = 20 electrical voltage
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1 Fig. 7. a) Cumulative absolute energy (pJ) as function of time and the type of event ; b) Evolution of the tension recovered as function of time and the type of event.
XX micro-deformation at 1cm from the QPS ; ¥ micro-deformation at 20cm from the QPS ; % friction at 20cm from the QPS
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