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Development of Vibration and Impact Noise Damping Wood-based Composites (II)"
- The Influence of the Degree of Crosslinking on the Danmping Properties of Interpenetrating Polymer Networks —
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ABSTRACT

In the search for broadband damping composites, it is desirable to have polymers with a
broad and high loss region, covering the entire temperature and frequency range of interest.
Interpenetrating polymer networks, IPN's, are materials composed of two or more crosslinked
polymers intimately and irrevocably interwinded. The resulting distribution of microenviron-
ments can result in a materials with a high mechanical loss broadend over that of either
polymer component alone. In this study, several series of copolymer, crosslinked copolymer and
copolymer/copolymer IPN’s were synthesized for possible use as broadband damping materials.
Then their dynamic tensile properties were measured and compared with the damping pro-
perties of sandwich composites. Dynamic mechanical analysis showed that the temperature of
loss peak may be varied over a wide temperature range with formulation. The compatibility
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of IPN’s was depended on the compatibility of A and B polymers as well as crosslink
density. The damping facter{tand.) of composites became greater when a polymer of appro-
ximate storage modulus(E’) range of 5x10" to 10° dyne/cm2 and large tand at the same time
was used. The damping properties of poly (2-EHA80-co-5t20)/poly(2-EHA20-co~-St80) IPN's
crosslinked with 3%-DEGDM were relatively better over a broad temperature range.
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Fig.1. Schematic representation of IPN’s synthesis
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Dotted liens network II.
The heavy dots represent crosslink sites
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Fig. 2. Tand. vs. temperature for wood/co-
polymer/wood sandwich composites
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