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Effects of PZT Powder on Vibration and Compression Properties of
Ti Powder/Polymer Concrete Composites

Jaehyun Park**, Seok-Ryong Kim*, Kyoung-Soo Kim*, Geon Kim*, Seok-Ho Kim*, Beom-Joo Lee*,
Anmok Jeong**, Jonguk An**, Seon Ju Kim*, Si-Maek Lee*, Hyeong-Min Yoo*'

ABSTRACT: In this study, Ti powder/Polymer concrete composites were processed by adding the PZT powder, one of
the piezoelectric materials, to improve the vibration damping effect of Polymer concrete. Ti powder was added at a
constant ratio in order to maximize the vibration damping effect using the piezoelectric effect. Three types of composite
material specimens were prepared: a specimen without PZT powder, specimens with 2.5 wt% and 5 wt% of PZT
powder. The vibration characteristics and compression properties were analyzed for all specimens. As a result, it was
confirmed that as the addition ratio of PZT powder increased, the Inertance value at the resonant frequency decreased
due to the piezoelectric effect when the vibration generated from Ti powder/polymer concrete was transmitted.
Especially, the Inertance value was decreased by about 19.3% compared to the specimen without PZT at the resonant
frequency. The change in acceleration with time also significantly decreased as PZT powder was added, confirming
the effect of PZT addition. In addition, through the compression strength test, it was found that the degree of
deterioration in compression properties due to the addition of PZT up to 5 wt% was insignificant, and it was confirmed
that the powder was evenly dispersed in the composites through the cross-sectional analysis of the specimen.
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Table 1. Mixing ratio of polymer concrete

Mixing ratio (wt.%)

Specimen Silica sand |Silica sand Ti
Epoxy
#4 #6 powder
Ti powder/Polyn.ler 18 38 20 24
concrete composites

Fig. 1. Test specimens
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Fig. 4. Acceleration response of composites
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Fig. 5. Impact response result of composites

Table 2. Inertance value at resonance frequency

Type Resonance frequency (Hz) | Inertance (dB)
PZT 0 wt% 376 33.7
PZT 2.5 wt% 430 28.1
PZT 5 wt% 352 27.2
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Fig. 6. Compression test results

Table 3. Maximum compression strength of composites

Type Compression strength (MPa)
PZT 0 wt% 81.0
PZT 2.5 wt% 80.4
PZT 5 wt% 75.3
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