2101499 Civil Engineering Project

Un1shnwn 2564

ANSANEINGANTTUNITSULTIRIVBsuHUNDAWBIE Ul TTUY R

A Study on Tensile Behavior of Natural Fiber Reinforced Polymer Composite
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Abstract

This article investigates the influences of natural fiber types
and matrix types on tensile properties of natural fiber reinforced
polymer (NFRP) composite. The natural fibers studied include
sisal fiber, jute fiber, and water hyacinth fiber, which used
together with the matrix to form the natural fiber reinforced
polymer composite. The matrixes studied were bio-based epoxy
and bio-resin. The specimens are in the form of a coupon sheet
tested using tensile test until failure. The results obtained is the
relationship between stress and strain, tensile strength, rupture
strain, Young's modulus, and failure mode. From the
experimental results, it was found that using bio-based epoxy as
matrix provided a greater tensile strength than the bio-resin in
all types of fibers. Jute fiber with bio-based epoxy had the
highest tensile strength which is 292.5 MPa. On the other hand,
sisal fiber with bio-based epoxy revealed a maximum rupture
strain of 1.85%. In term of Young's modulus, jute fiber with a
natural epoxy matrix yielded the highest modulus of 34.4 GPa.
Most of specimens ruptured in the direction which
perpendicular to the tensile loading direction. Although the
NFRP composites are not qualified to be used to reinforce large
structures, they still have interesting potential to be used to
reinforce small structures such houses in rural area. However,

further study is still needed in this area.
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Fiber Matrix Amount
code
C SE Carbon Synthetic epoxy 3
C BE Carbon Bio-based epoxy 3
C BR Carbon Bio-resin 3
S SE Sisal Synthetic epoxy 3
S BE Sisal Bio-based epoxy 3
S BR Sisal Bio-resin 3
J SE Jute Synthetic epoxy 3
J BE Jute Bio-based epoxy 3
J BR Jute Bio-resin 3
WH_SE Water hyacith Synthetic epoxy 3
WH_BE Water hyacith Bio-based epoxy 3
WH_BR Water hyacith Bio-resin 3
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(%)
(MPa) (GPa)
C SE 2667.1 0.91 292.8
C BE 3127.3 1.06 294.9
C BR 2738.0 1.16 237.0
S SE 278.1 1.85 15.0
S BE 276.8 1.58 17.6
S BR 69.4 0.27 25.6
J SE 321.5 1.00 32.4
J BE 2925 0.85 34.4
J BR 105.1 0.80 13.1
WH_SE 116.5 0.87 13.4
WH_BE 88.3 0.69 12.8
WH_BR 73.8 1.20 6.1
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Specimen | Failure Type Failure Failure Failure
Area Location Code

C_SE Explosive (X) | Gage (G) | Various (V) | XGV
C _BE Explosive (X) | Gage (G) | Various (V) | XGV
C BR Explosive (X) | Gage (G) | Various (V) | XGV
S SE Lateral (L) | Gage (G) | Middle (M) | LGM
S BE Lateral (L) | Gage (G) Top (T) LGT
S BR Lateral (L) | Gage (G) Top (T) LGT
J SE Lateral (L) | Gage (G) | Middle (M) | LGM
J BE Lateral (L) | Gage (G) | Middle (M) | LGM
J BR Lateral (L) | Gage (G) | Middle (M) | LGM
WH_SE Lateral (L) | Gage (G) | Middle (M) | LGM
WH_BE Lateral (L) | Gage (G) | Middle (M) | LGM
WH_BR Angled (A) | Gage (G) Top (T) AGT
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