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The Efficiency Development of Earplugs from Natural Rubber
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Abstract

This research was a study to determine the efficiency of earplugs made from natural rubber and to find
the correlation for noise reduction rate of earplug made from natural rubber with that of commercial earplugs.
The earplugs were designed and developed from natural rubber by reducing 50% of sulfur dispersion from latex
foam rubber standard formula. Then the developed earplug was tested on noise attenuation efficiency in

comparison with that of the equivalent imported earplugs by using audiometer at 9 frequency levels ranging
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from 125 to 8000 Hertz (Hz). The sample group for the testing consisted of 64 normal hearing subjects who
were tested with a pure tone hearing threshold. The testing was carried out 3 times to calculate for noise
attenuation rate under the conditions of wearing and without wearing earplugs of both the natural rubber and
commercial plugs. Attenuation value at each frequency was obtained from the difference between hearing
threshold levels of subjects with and without earplugs. It was found, from the results of the experiment, that the
natural rubber earplugs were able to attenuate the noise of over 15 decibels (dB) at all of frequencies with 90%
confidence interval (P-value < 0.10). Besides, the attenuation efficiency of the natural rubber earplugs is not
significantly different from that of the commercial plugs. Furthermore, the noise attenuation rates of the natural
rubber plugs and the commercial plugs had the relatively high value of correlation coefficient (r = 0.260 -
0.771) with 90% confidence level. The attenuation value of the natural rubber plugs which was calculated
according to the specifications of the US Environment Protection Agency (EPA) yields a noise reduction rate
(NRR) of 18.9 dB when exposed to high frequency noise and a noise reduction rate (NRR) of 18.7 dB when
exposed to low frequency noise. On the other hand, commercial plugs yield R and NRR values of 25.6 and 25.5
dB, respectively. The natural rubber plugs could reduce a noise at the maximum of 91.6 dB in the workplace at

time weighted average exposure of 8 hrs.
Keywords : Ear plugs, Natural rubber, Sound level meter
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