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Recently, large-scale accidents caused by minor damage from fatigue failure and impact on structures have been frequently
reported. Therefore, a real-time damage monitoring system of structures is considered to be one of the most important
technologies to ensure safety in various types of research. The piezoelectric sensor, which has an advantage of converting
deformation of a structure into an electrical signal without using an additional power source, has been reported as one of the
most suitable methods for real-time monitoring systems. This review aims to describe the structural monitoring system utilizing
piezoelectric paint sensors. First, we present the concept of a piezoelectric paint sensor with the advantages of flexibility and
piezoelectric performance. Then, factors affecting the performance of the piezoelectric paint sensor are introduced. Finally, an
overview of piezoelectric paint sensors for structural monitoring, such as vibration detection and impact monitoring, are
provided. The state-of-the-art of the application of the piezoelectric sensor is also introduced, providing feasibility in

industrial fields.
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Fig. 1 Flexible piezoelectric paint sensor'’ (Accessed from Ref. 17
with permission)
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(b) Principal strains including tensile and compression and

electric displacement by piezoelectric paint sensor
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Fig. 2 Comparison of principal strains and electric displacement by
piezoelectric paint sensor'® (Accessed from Ref. 15 with
permission)
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(a) llustration of vibration and crack detecting system
based on multi-electroded piezoelectric paint sensor
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(b) Damage index before and after the fatigue test

Damage Index (%)

Fig. 3 Vibration monitoring and damage sensing based on piezoelectric
paint sensor'™'® (Accessed from Refs. 17 and 18 with
permission)
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Table 1 Specimen groups according to the number of thermal cycles
at Fig. 5(a)*' (Accessed from Ref. 21 with permission)

Specimen group Number of thermal cycles

Tl 50
T2 100
T3 200
T4 300
TS5 500

14

12 F
2 10 F
>
E sf
2
3 40

2 L

0

5

T T2 3 T4 T
(a) Comparison of sensitivity before (Cyan) and
after thermal cycling (Hatched orange)

(b) Applying the piezoelectric paint sensor on
full-size mock-up of urban metro train bogie

Fig. 5 Sensitivity changes and experimental setup of piezoelectric
paint at thermal fatigue condition’' (Accessed from Ref. 21
with permission)
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Epoxy matrix

PNN-PZT particle

+ PNN-PZT powder =

Epoxy

Stacked glass fiber fabric Piezoelectric GFPR

(a) Schematic of smart composite consisting of PNN-
PZT/Epoxy piezoelectric paint and glass fiber
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(b) Mechanical properties of the smart composites

(¢) Experimental setup for collision monitoring at wind
turbine using smart composite blade

Fig. 7 Properties and experimental setup of smart composite consisting
of piezoelectric paint and glass fiber™? (Accessed from
Refs. 25 and 26 with permission)
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