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Experimental study on effects of arrangement of reinforcements on
acoustic insulation property of composites

FU Yaqin ", ZHU Chunyanl, YU Laimingl, NI Qingqing2
(1. Key Laboratory of Advanced Textile Materials and Manufacturing Technology of Ministry of Education,
Zhejiang Sci- Tech Universitys Hangzhou 310018 China;
2. Department of Functional Machinery & Mechanics Shinshu University, UED A 386- 8567, Japan)

Abstract Inorder to discuss the relationship betw een the composite structure and acoustic insulation property,
and explore a new approach to reduce the low - middle frequency noise, the composites with two different
arrangements of glass fabrie vertical structure and laminated structures in polyvinyl chloride resin were fabricated.
The experiments for acoustic insulation property were carried out in a reverberation- anechoic chambers measuring
system. As a result, the arrangement of glass fabric has an obvious influence on the acoustic insulation property in
the developed composites. When the thickness of the composites exceeds 5 mm under the same thickness and surface
density, the composites with vertical fabric structure show the better acoustic insulation property in low frequencies
and low - middle frequencies than that with laminated fabric structure. The difference due to the vertical and
laminated structures will become larger with the increase of sample thickness. Therefore, itis shown that changing
the arrangement of the reinforcements can improve the acoustic insulation property of low frequencies and low -

middle frequencies.
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Fig. 1 Schematic of manufacture of vertical structure-glass

fabric/ polyvinyl chloride composites
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Fig. 2 Schematic of manufacture of laminated structure-glass

fabric/ polyvinyl chloride composites
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Fig. 3 Schematic of tensile- stiffness test
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Table 1 Thickness and surface density of samples
Surface
T hickness/
No. Mass/ g density/
e (kg * m~2)
3mmV 3 240. 3 3. 8
S5mmV 5 387. 2 6. 2
8 mmV 8 62. 0 10. 0
10 mmV 10 791. 2 12. 7
3mmH 3 237. 8 3. 8
5 mmH 5 463. 0 7. 4
8 mmH 8 628. 6 10. 1
10 mmH 10 79. 8 12. 7
8 mm 8 605. 3 9. 7

Note:  V— Vertical structure-glass fabri¢/ polyvinyl  chloride

composite H— Laminated structure -glass fabn ¢ polyvinyl chloride

composite.
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Fig. 4 The acoustic insulation curve of typical sample on 100~ 1000 Hz
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Table 2 Tensile- stiffness and compression- stiffness of samples

Tensile- Compression-
Thickness/
stiffness/ stiffnes &/
mm
(N°m™H (N°m D
10 mmV 10 5. 8X 107 4. 70X 103
10 mmH 10 7. 2X 105 1. 63X 105
3
(D ,
2) Smm /
/ s
3) ,
s /
/ s
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