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Preparation and properties of polylactic acid ultrafine fiber/nonwovens sound-absorbing materials
SUN Shaoyang, HU Shunjie, XU Zhenzhen, XING Jian
(School of Textile and Garment, Anhui Polytechnic University, Wuhu 241000, China)

Abstract : At present, petroleum-based porous sound-absorbing materials are widely used in the market, and there are still a
series of problems to be solved in environmental protection. Therefore, it is necessary to develop green and degradable porous sound-
absorbing materials. Polylactic acid (PLA) needle-punched nonwovens were prepared by needle-punched nonwoven process using
PLA fiber as raw material. The effects of number of punching passes, fiber feeding amount and needling depth on the structure and
sound absorp-tion properties of nonwovens were investigated. The results show that larger fiber feeding amount and appropriate
needling depth can significantly improve the sound absorption performance. The sound absorption coefficient of needle-punched
nonwoven (PLA,,, ) with density of 300 g/m’ prepared under 8 punching passes number and 5 mm needling depth can reach 0.56.
Then, different morphol-ogies of PLA ultrafine fibers were prepared by electrospinning technology, and they were combined with
PLA,, s nonwoven sub-strate to construct PLA ultrafine fiber composite sound absorption materials. The effects of fiber morpholo-
gy and ultrafine fiber mem-brane thickness on the sound absorption properties of the materials were investigated. The results show
that porous fibers and thicker fiber membranes can effectively enhance the sound absorption properties. The construction of PLA
ultrafine fiber composite sound-absorbing material provides a theoretical basis for the design and development of new high-
efficiency sound-absorbing materials.

Keywords : polylactic acid ; needle cloth ; morphology of fiber ; composite ; sound-absorbing material
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Tab.1 Characteristic of PLA needle-punched nonwovens

puniﬁeAd Irllzer?vlveo_vens Suria;igin)sny/ Thickness/mm  Porosity/%
PLAG. 4.8 98.93
PLAG.,s 60 43 98.39
PLA G5 3.8 98.28
PLAG s 2.8 98.40
PLA 25 6.6 98.83
PLA 6.1 98.53
PLA g5 4.8 98.22
PLA 5,5 8.4 98.11
PLA . 7.6 97.91
PLA::Z_: 180 6.3 98.06
PLA 5 5.6 97.74
PLA 025 9.6 98.09
PLA 53 96.46
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PLA 5 5.6 95.56
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PLA 8.9 97.25
PLA:ZZ,: 30 6.9 95.86
PLA 55 95.08
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Fig. 3 Sound absorption coefficients of PLA needle-punched nonwo-
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Tab.2 Thickness and porosity of PLA needle-punched nonwovens

prepared at different needle depths

PLA needle-punched nonwovens  Thickness/mm Porosity/%
PLA,, ¢, 6.8 96.50
PLA, ¢ s 5.5 95.06
PLA, ¢« 4.1 94.75
PLA 4.2 93.93
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Fig. 6 Optical microscope observation diagram of cross section of

needle-punched nonwoven material
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Fig. 7 SEM images of PLA fibers with different morphologies
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