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Abstract : Changes in the mechanical properties of Kevlar/epoxy and glass/epoxy composites with
increasing immersion time have been studied. Kevlar/epoxy composite showed poorer mechanical
properties than glass/epoxy composite with increasing immersion time in water. This is because
Kevlar/epoxy absorbed more water than glass/epoxy composite did. Effect of thermal fatigue on
the mechanical properties of Kevlar/Spectra hybrid composite has also been studied. Strength of
hybrid composite showed a sharp decrease with increasing thermal fatigue cycle due to the
decrease in interfacial strength between fiber and matrix.
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Table 1. Mechanical properties of reinforcements

Property Kevlar 20 S2-glass Epoxy
Tensile modulus (GPa) 62 87 0.64
Tensile strength (MPa) 2758 4580 21
Elongation (%) 4 5.4 5.5
Density (g/cm®) 1.44 2.46 1.17
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Figure 1. Curing cycle of prepreg.
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Figure 2. Schematic representation of a thermal
fatigue cycle.
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Figure 3. Moisture absorption variation of Kevlar/
epoxy composite with increasing immersion time.
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Figure 4. Moisture absortion variation of glass/epoxy
composite with increasing 1mmer31on time.
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Table 2. Welghts and moisture uptake variation of Kevlar/epoxy and glass/epoxy composites with 1 mcreasmg

immersion time in water

Immersion time

Dried Undried 1week 2weeks Jweeks 4weeks 5weeks
Kevlar/ wt(g) 0.4846 0.5082 0.5304 0.5363 0.5394 0.5411 0.5411
e ;
VATV MU ; - 437 5.53 6.14 6.47 6.47
wi(g) 0.6787 0.6814 0.6951 0.6992 0.7020 0.7034 0.7043
Glass/epoxy
M.U.(%) - -

*M.U.= moisture uptake.
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Figure 5. Tensile strength variation of Kevlar/epoxy
and glass/epoxy composite with increasing immersion
time.
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Figure 6. Fracture surfaces of composites after tensile test: (a) control Kevlar/epoxy, (b) Kevlar/epoxy after 5
weeks immersion, {c) control glass/epoxy, (d) glass/epoxy after 5 weeks immersion.
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Figure 7. Flexural strength varations of Kevlar/
epoxy and glass/epoxy composite with increasing
immersion time.
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Figure 8. Side views of composites after flexural test: (a) control Kevlar/epoxy, (b) Kevlar/epoxy after 5 weeks
immersion, (c) control glass/epoxy, (d) glass/epoxy after 5 weeks immersion.
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Figure 9. Effect of number of thermal fatigue cycle

on the flexural strength of homogeneous Kevlar and

spectra composites.
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