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Abstract

Project Code : MRG6180255

Project Title : Mechanical and ferroelectric properties and performance of
embedded lead-free piezoelectric ceramic/cement/PVDF composites

sensor for Structural Health Monitoring in concrete structure

Investigator : Assistant Professor Dr. Rattiyakorn Rianyoi

E-mail Address : r.rianyoi@gmail.com

Project Period : 2 years (May 1, 2018 to May 1, 2020)

This research project investigated mechanical, ferroelectric properties and
performance of embedded lead-free piezoelectric ceramic/cement/PVDF composites
sensor with 0-3 connectivity for Structural Health Monitoring in concrete structure.
Firstly, lead-free piezoelectric ceramic material, 0.94Bi, sNa, 5TiO3-0.06BaTiO; (BNT-BT)
was fabricated. Secondly, BNT-BT ceramic particles have been incorporated into
Portland cement (PC) with ceramic particles content of 30-60 vol.% to form 0-3
connectivity pattern BNT-BT/PC composite. In addition, BNT-BT ceramic, and PC
composites of 0-3 connectivity were produced using 50% BNT-BT by volume content.
Portland cement was replaced by polyvinylidene fluoride (PVDF) at 1, 3, 5, and 7% by
volume. The compressive strength, ferroelectric properties as well as electrical signal
response of the composites were investigated. The compressive strength was found in
the region of 28.19-35.30 MPa for these BNT-BT/PC composites is close to that of
concrete. Moreover, Portland cement was replaced by polyvinylidene fluoride (PVDF) in

composites show good connectivity by filling the pores at the interface region between
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the piezoelectric ceramic phase and the cement phase. The compressive strength of
these composites was found to be enhanced more clearly when the content of PVDF is
more than 3 vol.%. In addition, lead-free piezoelectric ceramic/cement/PVDF composites
with 0-3 connectivity show typical ferroelectric hysteresis loops at room temperature.
The instantaneous remnant polarization (P,) at and applied external electrical field of 6
kV/cm, was found to increase as BNT-BT ceramic content increases, and that the
highest value for P, of 22.36 pnC/cm? was obtained for a BNT-BT content of 60 vol.%.
Furthermore, the use of PVDF results in a lower P, value but a reduction in the lossy
appearance of P-E loops is observed. For the electrical signal response of the lead-free
BNT-BT/PC composites under frequency of 60 Hz were studies. The lead-free BNT-
BT/PC composites exhibits good sensing response characteristics. Moreover, for the
effect of PVDF on the electrical signal response of embedded BNT-BT/PC/PVDF in
mortar under impact (200 g was released vertically at a height of 20 cm) increases
significantly with an increase in PVDF content, however, background noise also

increases with an increase in PVDF.
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Ferroelectric property; Structural Health Monitoring



	1. Cover_page MRG6180255
	2. CONTENTS MRG6180255
	3. Acknowledgements MRG6180255
	4. Abstract MRG6180255
	5. Execlutive Summary MRG6180255
	6. Introduction MRG6180255
	7. Output MRG6180255
	8. ภาคผนวก MRG6180255
	9. รายงานสรุปการนำผลงานวิจัยไปใช้ประโยชน์

