=

Co it Vol. 27, No. 3, 96-102 (2014)

mposites DOI http://dx.doi.org/10.7234/composres.2014.27.3.096
Research ISSN 2288-2103(Print), ISSN 2288-2111(Online)

Paper

st} ChM.Q 740} Z8| QA MEQ|X| BUFR{O| XXt Ol 28| EA

- L a o

Ol 38|+ . 9 * . 0] Qg

Processing and Flexural Properties of Chopped Jute Fiber Reinforced
PLA Sandwich Composites

Gyu Hee Lee*, Jeong U Roh*, Woo Il Lee*"

ABSTRACT: In this study, we fabricated jute fiber reinforced polylactic acid (PLA) composite in the form of sandwich
panel structure which includes core foam of chopped jute fiber reinforced PLA and outer skin layer of continuous
glass fiber reinforced PLA. Flexural properties of the composite were assessed for different jute fiber weight fractions.
Density of the core foam ranged from 0.31 to 0.67 g/cm’ and void content fraction 0.51 to 0.71. The maximum
flexural strength was 92.7 MPa at 12.5 wt.% of jute fiber content, and the maximum flexural modulus was 7.58 GPa at
30.0 wt.%. Cost analysis was also conducted. The cost to enhance the flexural strength of the applied structure was
estimated to be 0.010 USD/m*/MPa for 12.5 wt.% fiber content.
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Table 1. Mechanical properties of jute fiber and E-glass fiber [9]

Tensil
. Specific enste Modulus Specific
Materials cavit strength (GPa) modulus
gravity (MPa)
Jute 1.3 393 55 38
E-glass 2.5 3400 72 28
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Fig. 1. Structure of jute fiber reinforced PLA lightweight com-
posite

Table 2. Mechanical properties of PLA and PLA composite [13]

Tensile Flexural | Flexural
Materials strength | strength | modulus
(MPa) (MPa) (GPa)
Neat PLA 62.9 98.8 3.3
Extruded long glass fiber 802 108.9 82
reinforced PLA
ntin lass fiber
Cfei; folfc’:; %EZS be 3311 528.6 24.0
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Table 3. Compositions of core material experimental groups

Materials Weight (g) [weight fraction (wt.%)]
PLA 70 70 70 70 70 70 70
[93.3] | [87.5] | [77.8] | [70.0] | [58.3] | [50.0] | [43.8]
5 10 20 30 50 70 90
Jute [6.67] | [12.5] | [22.2] | [30.0] | [41.7] | [50.0] | [56.2]

Fig. 2. Three-point bending fixture and flexural test specimen
under loading
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Fig. 3. Density and void content fraction as a function of jute
weight fraction
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Fig. 8. SEM micrographs of the fracture surface of core foam (a)
morphology near skin (b) jute fiber pull-out
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Fig. 9. SEM micrographs of the fracture surface of core foam
with jute (a) 6.67 wt.%, (b) 12.5 wt.%, (c) 22.2 wt.%
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Fig. 10. Comparison of flexural properties of jute fiber rein-
forced PLA composite (jute 12.5 wt.%) from previous
researches [1,17]
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