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Development of Vibration and Impact Noise Damping

Wood-Based Composites
-Synthesis of the Polymer Showing a Broad Damping Peak

Hyun-Jong Lee™

ABSTRACT

Polymeric meterials that are used for noise and vibration damper in wood/polymer/wood sandwich
composnes must have a high loss factor(tand ), and at the same time the storage modulus(E") of 5X
107 to 10° dyne/cm must withstand over a wide temperature and frequency ranges. In this study, the
series of epoxy resin/polyacrylate interpenetrating polymer networks(IPNs) were synthesized by
simultaneous ~ polymerization. Their dynamic tensile properties were measured at 110Hz using
Rheovibron instrument. Composite damping factor(tan § ) and dynamic bending modulus(E., E".) of
wood/polymer/wood sandwich composites were measured at 110Hz using a Rheovibron in bending
mode of vibration. These dynamic tensile studies indicated that cured epoxy resin/polyacrylates IPNs
were semicompatible in the sense that both the shifting of T(E"ma) or T(tan 8 me) and the broadening
of glass transition temperature range were observed. Especially, the cured Epikote871/P(n-BMA) IPNs
of composition 70/30 to 50/50 showed a relatively high tan$ and appropriate E' value over a wide
temperature range; consequently the tand. curves of wood/IPNs/wood sandwich composites was
broadened over a wide temperature range.

Keywords; noise and vibration damper, loss factor, interpenetrating polymer networks dynamic tensile
properties, wood/polymer/wood sandwich composites, composite damping factor(tan § ()
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Fig. 1. Schematic representation of dynamic me-

chanical properties for blends exhibiting
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Fig. 2. Schematic comparison of (a) IPN and (b)
SIN synthesis.
Notes ; Solid line : polymer network I
Dotted line : polymer network II
Heavy dots : crosslink sites.
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Fig. 8. Schematic representation of Rheovibron
DDV-II dynamic bending tester and di-
mension of specimen.

Notes; p: vibrational strain, d: vibrational displacement.
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Fig. 4. E' vs. temperature for cured E871, P(n-BMA)
and a series of cured E871/P(n-BMA) SIN.
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Fig. 5. E” vs. temperature for cured E871, P(n-BMA)
and a series of cured E871/P(n-BMA) SIN.
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Fig. 7. Storage moduli at 25°C for cured E871/

P(n-BMA) SIN.
Notes; R stands for rubber and P stands for plastic.
P in R means that P is dispersed in continuous
R phase, while R in P means that R is dispersed
in continuous R phase.
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