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Non-woven is widely used as auxiliary materials of automobile industry due to its
excellent sound absorption capability and good thermal property. The paper con-
cludes that its density greatly affects sound absorption and thermal resistance,
and an aluminum evaporated film can enhance the thermal resistance.
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Introduction

With rapid development of auto industry, it brought huge market to industrial tex-
tiles, while industrial non-wovens have limitless potential as emerging materials [1, 2]. The
non-wovens for automobile noise reduction have additional advantages in lightweight, envi-
ronmental protection, and heat insulation. The sound absorption and thermal property of non-
-wovens are two main properties which will be studied herein. Different types of non-wovens
will be chosen in our experiment.

Experimental details

The non-woven materials consist of polypropylene/polyolefin fiber and polyester
fiber. In our work, two groups of non-wovens were chosen to study their sound absorption,
see tab. 1, where the samples in group 3 and group 4 were used for study of thermal insula-
tion.

In our present work, the absorption coefficient for non-woven was measured in the
frequency ranging from 100 Hz to 10000 Hz. Generally materials with the sound absorption
coefficient of bigger than 0.2 are named as sound absorption materials. Figure 1 shows that
the density of non-wovens greatly affects absorption, while the thickness of non-wovens has
almost no effect on absorption.
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Table 1. The components and basic parameters of 4 group samples of non-wovens

Sample | Thickness [mm] | Weight [gm™] Material components
1 10 150 Polyolefin and polyester fibers
Group 1
2 10 200 Polyolefin and polyester fibers
3 26 400 Polypropylene and polyester fibers
Group 2
4 23 400 Polypropylene and polyester fibers
5 10 200 Polypropylene and polyester fiber
Group 3 6 18 300 Polypropylene and polyester fiber
7 23 400 Polypropylene and polyester fiber
5 10 240 5 + Al evaporated film
Group 4 6’ 18 340 6 + Al evaporated film
7 23 440 7 + Al evaporated film
= 107 € 1.0
] o o g
,.-.:‘§ gg 1 —=samplel ; e 0.8 —a—sample 3 m
g 0:?— o sample 2 ¢ § gl ~o- sample 4 /
£ 06] 5 06| /
‘§_ 0.5 ] ) ._\ A -1 d
5 04] ¥ g 04
£ 03] o 3
T 0.2] & o 02
g 0.1] D_.L." — _-_._.." é
@ 00] noooge e 0.0 o™ .
100 1000 £, onoy Hz 19990 100 1000 £, ency Hz) 19000

Figure 1. The sound absorption of samples 1 and 2

Figure 2 reveals the thermal properties of group 3 and group 4. It is obvious that
thickness and density of non-wovens does not affect thermal conductivity very much, see fig.
2(a), while the thermal resistance increases greatly when the density rises from 200 g/m” to
400 g/mz. In sample 4, an aluminum film is added, it is obvious that thermal conductivity in-
creases greatly, while the thermal resistance enhances as well. The phenomenon will be stud-
ied theoretically in future.
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Figure 2. The thermal properties of group 3 and group 4
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Conclusion

The density and thickness of non-wovens have great impacts on their sound absorb-
ing qualities, and an aluminum evaporated film can greatly enhance the thermal resistance.
The paper concludes that the new non-woven material with an aluminum film is the best can-
didate for noise reduce and thermal resistance.
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