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Wet Preparation and Sound Absorption of Industrial Hemp/Polylactic
Acid Fiber Composites
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ABSTRACT: The work aims to prepare industrial hemp/polylactic acid fiber composites by wet method with industrial
hemp fiber (PLA) and polylactic acid fiber (HF) as raw materials, and explore the mechanical properties and sound absorption
properties of the composites. Industrial hemp fiber/polylactic acid fiber composites with different mass ratios (8 : 2,7 : 3,6 : 4,
5 : 5) were prepared by non-woven and hot pressing wet method. The structure and properties of the materials were tested to
explore the effects of polylactic acid fiber on the mechanical properties and sound absorption properties of industrial hemp fiber.
With the increase of the mass ratio of polylactic acid fiber, the mechanical properties of the material were gradually enhanced.
Among them, the mass ratio of 5 : 5 resulted the best mechanical properties. The more polylactic acid fiber, the lower the sound
absorption coefficient of the material, and the mass ratio of 8 : 2 resulted the best sound absorption property. Industrial
hemp/polylactic acid fiber composites have good sound absorption and mechanical properties.
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Fig.1 TG and DTG curves of industrial hemp/polylactic
acid fiber composites with different mass ratios
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Tab.1 TG data of industrial hemp/polylactic acid
fiber composites with different mass ratios

FE i B KA iR g /°C FE AR B %%

HF 359.04 15.63
S8OHF20PLA 353.75 15.62
70HF30PLA 352.04 12.40
60HF40PLA 352.39 11.06
50HF50PLA 354.14 11.45
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Fig.2 DSC plots of industrial hemp/polylactic acid
composites with different mass ratios
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Tab.2 DSC data of industrial hemp/polylactic acid fiber
composites with different mass ratios

R 44 PR t,/°C t/°C
SOHF20PLA 55.2 173.4
70HF30PLA 56.9 172.6
60HF40PLA 56.6 173.9
50HF50PLA 56.7 173.6
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Fig.3 FT-IR profiles of industrial hemp/polylactic
acid fiber composites with different mass ratios
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Fig.5 SEM image of hemp industrial fiber/polylactic acid fiber composites
with different mass ratios
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Tab.3 Mechanical properties of industrial hemp/polylactic
acid fiber composites with different mass ratios

ARFELEE S 8:2  7:3 6:4 5:5

AR S /kef 3.13 3.50 3.65 5.46
RIS/ mm  3.93 6.88 730 487
W3/ % 20.13  37.61 3599  30.59
Frfi5REE/MPa 2.06 2.29 236 3.57
P/ MPa 2697 16.61 1344  41.14
Wi i /kef 1.65 1.82 1.66  2.86

H A/ MPa 2697 16.61 1344  41.14
IKF 458 B /MPa 1.05 1.20 1.09 1.86
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Fig.6 Sound absorption performance diagram of
industrial hemp/polylactic acid fiber composites
with different mass ratios
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