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Keywords Abstract

Composites In this research trunk fibers of date palm tree were utilized as the reinforcement for epoxy matrix composites.

Date palm fibers Composite samples were produced using the fibers with the cut length of 1, 2 and 3 cm and with three levels of

Epoxy fiber volume percentage (FVP) by the hand molding method and were subjected to tensile and three-point bending

Tension tests. The results showed that fiber length, in the range of the research parameters, didn’t have a significant effect

Bending on the tensile and flexural properties. In general, adding date palm fibers (DPFs) didn’t improve tensile strength
compared with the pure matrix, which may be due to week bonds between fibers and matrix and existence of
structural defects in the samples. A fairly good agreement was observed between theoretical tensile moduli
calculated using Tsai-Pagano model and experimental values. The results of bending test showed that adding 7.5
volume percent of DPFs leads to the improvement in flexural strength of the composites, however, in the higher
FVP (10.7) it decreases which is due to the increase in fibers volume and thus less penetration of resin into them
and deterioration of structural integrity of the samples. Moreover, by adding DPFs to epoxy the tensile modulus of
the composite increased. This increase was observed in samples containing 7.5 and 10.7 FVP with a maximum
value of 3.7 GPa in 7.5 FVP (105 %enhancement).
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Fig. 1 Date palm fibes in the trunk of the tree [4
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Table 1 Properties of some plant and synthetic fibers [2]
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2-19 5-12 170-275 0.9-1.2 Lo,
2.7-32 27.6 345-1035 15 ks
16 690 - alaals
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30.0 4-6 175 1.2 S
11.4 11 593 - 355
2.5 70 2000-3500 25 ks
2.8 86 4570 25 oobanss
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Table 2 Properties of date palm fibers used in the research
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Fig. 2 Schematic of the mold
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Table 3 Specifications of the composite samples
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Fig. 6 Effect of fiber length on tensile strength of the samples
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Fig. 7 Effect of fiber length on tensile modulus of the samples
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Table 4 Density and void volume fraction of composite samples
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Fig. 9 Effect of fiber volume percentage on tensile strength of the
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Fig. 10 Effect of fiber volume percentage on tensile modulus of the
samples
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Fig. 11 Effect of fiber length on strain of the samples
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Fig. 8 Effect of fiber length on strain of the samples
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Fig. 12 Experimental and theoretical tensile moduli of the samples
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Fig. 14 Effect of fiber volume percentage on flexural strength of the
samples
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Fig. 15 Effect of fiber volume percentage on flexural modulus of
the samples
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Fig. 16 Effect of fiber length on flexural strength of the samples
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Fig. 13 SEM images of fracture surface after tensile test; a) Sample Al,
b) Sample B1, ¢) Sample C1, i) Fiber/matrix debonding region, ii) Fiber
pull-out, iii) wax layer
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