WA AT ER

Effects of the Intraply Hybridization on the Mechanical Properties
of Kevlar/Spectra Woven Laminated Composite

Cheol Kim™, Tae-Jin Kang*, Jong-Il Yook** and Jong-Kyu Park**

ABSTRACT

The effect of intraply hybridization on the mechanical and impact resistance properties of
Kevlar/Spectra woven laminated composite has been studied. The main objective of the intraply
hybridization with Kevlar fiber is the enhancement of static properties of Spectra woven laminate
composite. Tensile, 3-point bending, short beam shear and drop weight impact test have been
performed to investigate the changes of mehanical properties upon the intraply hybridization.
The compression after impact test had also been performed to evaluate the residual strength
of the composite plate caused by impact. The hybrid composites showed an increase in tensile
properties, both strength and modulus, above the rule of mixtures. However the flextural and
shear properties did not show any improvement by hybridization.

The total absorbed impact energy of hybrid composites was significantly increased above the
rule of mixtures, however it corresponded to a slightly higher value than the homogeneous
Spectra fiber reinforced composite, due to the increased delamination area of the composites,
which resulted from the reduced interlaminar shear strength by hybridization. The CAI test
results showed good agreement with the ILSS test tendency. The absolute value of the compression
strength of the hybridized composite plate showed an had increase of 46-120% compared with
the homogeneous Spectra composite.
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Table 1. Material Properties of Kevlar/Spectra Fiber
and Vinylester resin

Properties Kevlar29 |Spectra 900| Vinylester
density(g/cm® | 1.44 0.97 1.15
tensile modulus| g 117.3 3.71
te“s‘&f};f“gth 2.758 2.587 | A3.3 |
elongation( % ) 4 3.5 6.3 j
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