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ABSTRACT

Cork is a natural and renewable material which has found applications in various industries
for more than 5000 years. In this study, the effect of embedding cork particles with various
sizes, weight percentages, and locations on vibration characteristics of composites was
investigated. The results show that cork granules increase the loss factor in fibre composites
where particle size has slight influence on its performance.
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INTRODUCTION

Cork is a renewable, natural and viscoelastic material which exhibits excellent energy
absorption capabilities, making it a viable candidate when vibration suppression and damping
characteristics are major design requirements. However, the effect of adding such a
viscoelastic material to enhance the damping characteristic of fibre reinforced composites has
not been widely explored. Whilst, previous research shown that size of cork granules can
affect mechanical properties of composites, such an effect has not been investigated on
damping characteristics of composites.

This paper investigates the damping characteristics of cork reinforced composites with
potential applications in aerospace and automotive industry. Cork granules with different
sizes were added to S2-glass fibre/phenolic resin composite at different locations of the
laminate with varying weight percentages. Samples were prepared using vacuum assisted
resin infusion technique. Vibration tests were conducted using ASTM standard E756.
Composite samples with 0% cork inclusion were used as control.

RESULTS AND CONCLUSIONS

Table 1 shows the nine configurations that were used in the experiments. For samples with
cork granules embedded underneath the surface of composite, the laser vibrometer measured
the response of material from this surface. Figure 1 shows the measured loss factor of all nice
sample configurations. The addition of cork to fibre reinforced composite improved the
damping characteristic of the material. In addition, Figure 1 shows the effect of particle size
and location of the loss factor of composite. The location of cork granules and their weight
percentage are more important than the size of particles in determining the loss factor of
composite.
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Table 1 - Test matrix

Sample No. Cork Granule size (mm) Cork Content (wt%) Cork Location

1 NA 0 NA

2 0.5-1.0 5 underneath surface
3 0.5-1.0 10 underneath surface
4 0.5-1.0 5 mid-plane

5 0.5-1.0 10 mid-plane

6 1.0-2.0 5 underneath surface
7 1.0-2.0 10 underneath surface
8 1.0-2.0 5 mid-plane

9 1.0-2.0 10 mid-plane

0.00046

0.00044

0.00042 M 1) S2 Glass (no cork)

M 2) 0.5-1.0 mm Mid (10%)

0.00040 = 3) 0.5-1.0 mm Mid (5%)

4) 0.5-1.0 mm Surface (10%)
M 5) 0.5-1.0 mm Surface (5%)
2 6) 1.0-2.0 mm Mid (10%)

R 7) 1.0-2.0 mm Mid (5%)
N 8) 1.0-2.0 mm Surface (10%)
% 9) 1.0-2.0 mm Surface (5%)

0.00038

0.00036

Loss Factor (1) at 1kHz

0.00034

0.00032

0.00030

Fig. 1 - Mean loss factor of samples 1-9 at frequency of 1 kHz

This study shows that the addition of cork granules to fiber reinforced composites increase the
vibration loss factor of the material. Furthermore, the results suggest that the most important
factors are weight percentage and location of cork particles. Further experiments are required
to determine other dynamic properties of cork/fibre reinforced composite materials.
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