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Abstract : Sisal fiber have a natural hollow structure. Compared with other plant fibers, sisal fiber has excellent mechanical
and sound absorption property , making them as an important reinforcement materials for designing structural functional composites
with integrated mechanical and acoustic performance. Different forms of sisal and carbon fiber as reinforcement materials were
usesd, and a vacuum-assisted resin infusion molding process was employed to fabricate epoxy resin-based sandwich composites rein-
forced with sisal and carbon fiber. In this structure, using sisal fiber layer as the core, the carbon fiber layer as the shell, a light-
weight, high-strength functional composite with mechanical and sound absorption property was developped. Research shows that
when continuous sisal fiber is used as the core layer, the composite material exhibits the best mechanical performance, with a flexur-
al strength of 387.92 MPa. The next best performance is achieved when short sisal fiber is used as the core layer, with a flexural
strength of 364.79 MPa, which represents a 5.96% decrease in flexural performance compared to the composite with continuous
sisal fiber as the core. However, when continuous sisal fiber is used as the core layer, the composite material has the lowest sound
absorption performance, with a sound absorption coefficient of only 0.03 at a frequency of 1 600 Hz. In contrast, when short sisal
fiber is used as the core layer, the composite material shows a 78.57% improvement in sound absorption performance at 1 600 Hz,
with a sound absorption coefficient of 0.14. Therefore, composites with short sisal fiber as the core layer achieve a balance between
mechanical and acoustic performance, allowing for a lightweight structure while maintaining effective sound absorption.
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Tab.1 Composite material layup sequence and composition

Samples Layup sequence  Composition of composite materials
CSICSIC C-S1-C-S1-C
C82Cs2C C-82-C-82-C A total of 25 g of carbon fibers and
CS3CS2C C-S3-C-82-C 20 g of sisal fibers were used, along
CS3CS1C C-S3-C-S1-C with 96 g of polymerization epoxy
CS2CS1C C-S2-C-S1-C resin.
CS3CS3C C-S3-C-S3-C

Carbon fiber
direction

(c) Sisal waste
material direction

(a) Continuous sisal (b) Short sisal
fiber direction fiber direction
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Fig. 2 Sisal fibers direction
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flexural deformation
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