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ABSTRACT

The aim of this study was to develop the noise and vibration damping wood-based
composites by using viscoelastic polymer materials. Polyvinylchloride(PVC) was plasticized
with 20-140 phr bis(2-ethylhexyl) phthalate(DOP) and the dynamic tensile mechanical
properties were measured at 110Hz and approximate temperature range -100 to 150°C using a
Rheovibron instrument. The PVC/DOP blends were shown to be compatible in all proportions,
and both T(E"m.) and T(tandm.) shifted to the lower temperature side as the DOP content
increased. The vibration damping properties of wood/polymer composites were measured using
the Rheovibron instrument in a bending mode. The composite damping factor(tand.) of wood
/PVC-DOP/wood sandwich structure correlated with the loss factor and that of the coated
structure correlated with the loss modulus(E"”) of the polymer layer. In addition, the sandwich
structure was found to be more effective in damping than the coated structure. The
logarithmic decrement(dc) curve of a sandwich structure, which was determined by the
free-free flexural vibration method was similar in shape to the tané. curve.
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Fig. 1. Dynamic mechanical properties and energy dissipation of amorphous polymer
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Fig. 2. Schematic representation of Rheovibron DDV-III dynamic bending tester and dimensions
of specimen

Legend: p: Vibrational strain, d: Vibrational displacement
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Table 1. Half-peak width of damping curve
for PVC-DOP system and Wood/PVC-
DOP/Wood sandwich system

DOP Halp-peak width(C)"
content(phr)  PVC-DOP  Wood/PVC-DOP

0 26 22
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60 20 40
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120 39 27

140 37 26
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