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ABSTRACT

The construction materials mostly focus on overall mechanical properties. One of pollutions often found
is the noise pollution. For this reason, the sandwich structure is the source of solution for this kind of problem.
This structure can add various insulation for different properties into the sandwich composites. This study focuses
on the material of the core layer and the thickness ratio between the face sheet and the core layers of the sandwich
structure. Therefore, the objective of this research is to study the behaviors of the core material and the thickness
ratio between face sheet layer and core layer that influence both an acoustic and mechanical properties. The raw
materials for the core layer include bamboo fiber and recycled polypropylene (rPP) with three different thickness
ratios for the face sheet and the core layers namely 2-6-2, 3-4-3, and 4-2-4 mm. The results revealed that the
sandwich structure, compared to the wood plastic composites (WPCs), had a significant influence on the increase
of noise reduction coefficient and hardness values whereas the flexural strength and compressive strength
decreased significantly. Additionally, increasing thickness ratio from 4-2-4 to 2-6-2 mm had an influence on the
increase of noise reduction coefficient and flexural and hardness values whereas the compressive value decreased
significantly. Furthermore, the bamboo fiber as a core layer significantly provided higher noise reduction value
than that of rPP. On the other hand, the rPP gave significantly higher overall mechanical properties than that of

bamboo fibers as a core layer.

Key words: sandwich structure, wood plastic composites, bamboo fiber, recycled polypropylene, acoustic property
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Sound Sandwich with core Sandwich with Control
frequency wood composites (Bamboo fiber) core pure plastics (rPP) (WPCs)
(Hz) 2/6/2 3/4/3 4/2/4 2/6/2 3/4/3 4/2/4 WPCs
500 29.90" 25.10" 24.73° 21.63" 25.10" 24.90" 14.66
1,000 29.06" 24.96™ 25.00™ 24.50"° 28.60" 27.80° 15.23°
2,000 35.53" 32.50"" 32.53%° 25.16" 3056 27.83 23.86"
4,000 32.40" 29.20¢ 26.50 20.26" 26.66 24.03° 24.36¢
8,000% 34.16 36.96 35.30 26.60 26.00 27.16 31.26

.
Value is insignificant

A,B,C,D,E

Grouping information using the Fisher LSD method and 95% confidence
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15190 2 WaN3AATIEHANNTUTIUMARe) VeaFuNUNATRUNINaRRANIANIING

Properties Sandwich with core wood composites  Sandwich with core pure plastics Control
2-6-2 3-4-3 4-2-4 2-6-2 3-4-3 4-2-4 sample
(WPCs)
Modulus of Rupture 15.15" 12.41° 13.51° 42.52* 39.70" 34911°  29.148°
Modulus of Elasticity 1188.81°  527.64°  449.67°  2409.13% 237122  2137.22° 2283.03""
Compressive Strength 12.59" 21.57° 30.50° 55.20" 57.22" 38.47" 32.38°
Compressive Modulus - 73451%  896.83”°  1340.95°  1712.91"  1210.35°  1027.26”
Hardness (Shore D) 74.68 > 74.52% 74.67° 76.5"" 774" 75" 73.18°
ABED EGrouping information using the Fisher LSD method and 95% confidence
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Modulus of Elasticity (MPa)
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