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Interfacial Durability and Acoustic Properties of Transparent xGnP/PVDF/xGnP
Graphite Composites Film for Acoustic Actuator

Ga-Young Gu', Zuo-Jia Wang*, Dong-Jun Kwon’', and Joung-Man Park ™"

ABSTRACT

Interfacial durability and electrical properties of CNT, ITO or xGnP coated PVDF nanocomposites were
investigated for acoustic actuator applications. The xGnP coated PVDF nanocomposite exhibited better electrical
conductivity than CNT and ITO case due to the unique electrical property of xGnP, and this nanocomposite
also showed good sound characteristics. Interfacial adhesion durability between either neat CNT or plasma
treated CNT and plasma treated PVDF were measured by static contact angle, surface energy, work of
adhesion, and spreading coefficient tests. The optimum acoustic actuation performance of xGnP coated PVDF
nanocomposite was measured using sound level meter with changing radius of curvature and coating conditions.
As compared to CNT and ITO, the xGnP was known as more appropriate acoustic actuator due to the
characteristic electrical property. It is the most appropriate condition when the radius of curvature is 15 degree.
Although sound characteristics were different with various coating thicknesses, it is possible to manufacture
transparent actuator with good sound quality.
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Fig. 1 SEM photos of morphology of the surface (a) CNT; (b) ITO
powder; and (c) graphite nano platelets.
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Fig. 2 Schematic of the preparation process for nanocomposites film
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Fig. 3 Measurement sound pressure level and cyclic voltammetry of
acoustic actuator.
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Fig. 5 Optical photos of static contact angle of actuator material with
double distilled water droplet: (a) neat xGnP; (b) plasma
treated xGnP; and (c) plasma treated PVDF.
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Fig. 6 Response of each acoustic actuator: (a) sound source; (b) frequency.

Table 1 Acid-base and polar-dispersion surface energy component and
comparison of work of adhesion, Wa (mJ/m).
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Fig. 7 Radius of curvature respones of plasma treated xGnP/PVDF/xGnP film.
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Fig. 8 Coating thickness effect of acoustic actuator: (a) SPL with the
fixed frequency and voltage; (b) transmittance of coatings.
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