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On the Mechanical Properties and Thermal Stability of Carbon/Kevlar
Interply Hybrid Composites

Bong-Suk Park* and Tae-Jin Kang*

Abstract

Mechanical and thermal properties of carbon/Kevlar interply hybrid composite materials have
been studied. Through hybridization, tensile strength and modulus of the Kevlar reinforced
composites were increased by about 25% and 31%, respectively compared with 100% Kevlar
composites. In case of interlaminar shear strength, the carbon/Kevlar hybrid composite showed
lower value because of the mismatch of the thermal expansion coefficient. The stacking sequence
and the difference in interlaminar shear strength had an effect on the impact resistance and
flexural properties of the hybrid composites. In the impact test, the composites with Kevlar ply at
impact side absorbed more energy and showed synergy effect in impact energy absorption. The
composites carbon reinforced laminates at both sides showed higher properties in the flexural
properties. The static properties of hybrid composites showed inferior to those of carbon
composites. However, the hybrid composites showed superior to the two composites of carbon and
kevlar in impact property.

After repeated heat treatments up to 7 cycles at 2500C the carbon reinforced composites
showed the highest flexural strength and interlaminar shear strength.
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Fig. 1. Curing cycle of vinylester resin.
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Table 2. Absorbed energy with various stacking sequence

Stacking

quence | goKe CKCK | KCCK CKKC KKCC CCKK | KKKK | cccc
Property

Initiation
Energy()) 5.10 5.28 5.83 5.90 5.79 4.28 5.93 4.08
Propagation
Enoray() 8.25 6.2%5 7.13 5.40 8.50 7.26 7.30 7.30
Total absorbed
Energy()) 13.35 11.53 12.96 11.30 14.20 11.54 13.23 11.38
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