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Abstract

Project Code: MRG4880031

Project Tiltle: DEVELOPMENT OF NEW COMPOSITE MATERIALS FOR USE IN
STRUCTURAL APPLICATIONS

Investigator: Dr. Arnon Chaipanich

E-mail Address: arnon@chiangmai.ac.th

Project Period: 2 years

This research work investigated the physical, electrical and mechanical
properties of piezoelectric-cement composites with a 0-3 connectivity pattern. The main
investigation carried out was on the properties of the piezoelectric lead zirconate
titanate (PZT)-Portland cement (ordinary type) composites since PZT is recognized for
having high piezoelectric coefficient and ordinary Portland cement (PC) is the most
common cement being used in construction. In addition, preliminary works were also
carried out on composites made from lead magnesium niobate (PMN) with PC and that

of PZT with silica fume cement (SFC).

Lead zirconate titanate (PZT) and cement composites of 0-3 connectivity of
different particle size (3.8Llm to 620Llm) were successfully produced using PZT of
30%-90% by volume. The dielectric constant (€,) and piezoelectric coefficient (ds,) of
the composites were found to increase with PZT content having dj; value as large as
83pC/N for composite with very high PZT content (90% by volume). The effect of PZT
particle size on the piezoelectric properties of PZT-PC composites was noticeable
where an increase in da; values was found when the particle size was increased. For
composite with 50% PZT, K, value was found at 20.51% with the compressive strength
of 58.0 MPa and the acoustic impedance of 10.03 Mrayl. Therefore, these PZT-PC

composites have ideal properties for use as sensors in concrete structures.
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