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Abstract: Piezoelectric ceramics play an important role in electrical and electronic devices such as sensors, actuators, and
microelectronic devices. However, traditional ceramics are difficult to be used in various process industries due to their high
brittleness and low flexibility. Therefore, piezoelectric paint sensors have been designed for application to the curved surfaces
of complicated structures. Furthermore, recently, significant attention has been focused on the development of paint sensors that
can be used as structure health monitoring sensors for vibration, impact, and acoustic emission. Several studies have successfully
demonstrated the possibility that smart paint sensors can take the place of traditional ceramic sensors. In this review, we briefly
introduce the concept of the piezoelectric paint sensors and the expected application field as well as their preparation and history.
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Piezoelectric paint sensors: a promising concept
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Fig. 1. Piezoelectric paint sensor and its applications [10].
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Fig. 2. Schematic of a section through the sensor: (a) Non-conductive
substrate and (b) conductive substrate [8].
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3.1.1 Piezoelectric paint; Ceramic/polymer composites
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Fig. 3. Fabrication process of piezoelectric paint.
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Fig. 4. (a) Schematic of an experimental setup for evaluating the piezoelectric sensitivity of the piezoelectric paint film as a vibration sensors
and (b) frequency spectrum of output signals from a piezoelectric paint film formed on one surface of an aluminum beam and from a strain
gauge bonded to the opposite surface of the beam (under pending decision from publisher [11] Copyright 1998, Smart Materials and Structures).
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Fig. 5. Schematic of an experimental setup for evaluating the piezoelectric sensitivity of the piezoelectric paint sensors as an impact sensors
and (b) response time history of piezoelectric paint sensor and accelerometer to impact loading [10].

4.2 Impact sensors
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Fig. 6. Schematics of experimental setup for evaluating the piezoelectric sensitivity of the piezoelectric paint sensors as an AE sensors using
(a) pencil lead brake or (b) ball drop and AE signal received by piezoelectric sensors: (c) PZT sensor and (d) paint sensor (with a 26 dB pre-

amplifier) (reused with permission [6] Copyright 2008, John Wiley and Sons).
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