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Abstract : The mechanical properties of hybrid composite of glass nonwoven and Kevlar multi-
axial warp knit have been studied. The effects of structural changes in hybrid composites were
investigated with the focus on the interhybrid structures resulting from changes in the stacking
sequence of the two different materials. The hybrid composites showed good flexural properties,
because the short staple reinforced fibers in nonwoven fabrics effectively disturbed the propaga-
tion of crack path by fiber-bridging and significantly improved interlaminar fracture energy.
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Table 1. Properties of unsaturated polyester resin
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Physical properties Polyester resin

Density (g/cm®) 1.25
Tensile modulus (GPa) 4.5

Tensile strength (GPa) 0.02
Maximum strain (%) 1-5

Table 2. Specifications of nonwoven fabric
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Physical properties Nonwoven fabric

Fiber type E-glass

Fabric system Chemical bonding
Fiber length (cm) 4~5

Density (g/em®) 2.54

Areal density (g/cm®) 600

Table 3. Physical properties of Kevlar MWK fabric

Physical properties MWK
Fiber density (g/cm®) 1.44
Fiber tensile modulus (GPa) 2760
Fiber tensile strength (GPa) 58
Fiber ultimate strain (%) 3.6
Fabric system 0/+45/90/-45
Fabric areal density (g/cm?®) 700
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Figure 1. Conﬁguratlon of double cantilever beam
(DCB) specimen.
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Figure 2. Tensile strength of Kevlar MWK/Glass-

nonwoven hybrid composites.
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Figure 3. Tensile modulus of Kevlar MWK/Glass-
nonwoven hybrid composites.
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Figure 4. Failure strain of Kevlar MWK/Glass-
nonwoven hybrid composites.
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Figure 5. Tensile breakage of Kevlar MWK/Glass-
nonwoven hybrid composites.
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Figure 6. Flexural strength of Kevlar MWK/Glass-
nonwoven hybrid composites.

Table 4. Compressive properties of Kevlar MWK/glass-nonwoven hybrid composites

Specimens

KKKK KKGG KGKG KGGK GKKG GKGK GGKK GGGG

Compressive Strength(MPa) 21.03 57.20

62.10

55.20 66.70 62.10 57.20 95.20
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Figure 7. Flexural modulus of Kevlar MWK/Glass-
nonwoven hybrid composites.
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3.5. Mode I interlaminar fracture toughness
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Figure 8. Side view of specimens after short beam
shear test.
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Figure 9. Mode I fracture energy(G) of Kevlar
MWK/glass-nonwoven hybrid composites.

Figure 10. Surface of layer after mode I interlaminar
fracture test. (a) Glass-nonwoven/Kevlar MWK, (h)
Kevlar MWK/Kevlar MWK.
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