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Mechanical properties of CTBN-modified epoxy/glass
composite with gradient structure
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ABSTRACT

To study the effect of carboxyl-terminated butadiene acrylonitrile copolymer(CTBN) inclusion
and its gradient structure on the mechanical properties of the CTBN-modified epoxy/glass lami-
nate composite, S-ply laminate composites each having CTBN content levels of 0, 5, 10, 15 and 20
phr(parts per hundred by weight) were fabricated. Also, 5-ply CTBN-modified epoxy/glass lami-
nates were prepared in which each layer was impregnated with 0, 5, 10, 15 and 20 phr of CTBN 1o
give gradient in CTBN content.

For the case of laminate composites with uniform CTBN content levels, interlaminar shear
strengths decreased with increase of CTBN content. The flexural properties have shown to
decrease with increasing CTBN content level, which can be explained by the decrease in interlami-
nar shear strength and the degrading of the CTBN-modified epoxy resin itself with increasing
CTBN content level. Tensile properties did not show a steady decrease as the flexural properties
did, but the properties were degraded in all cases of CTBN inclusion. Impact property studies have
shown that up to 15 phr of CTBN content, impact energy showed an increase and 15 phr of CTBN
content has proven to be the optimum content level for best performance in impact properties.

The gradient composite showed 50~70% increase in impact energy compared with the laminate
composite prepared with unmodified epoxy while only 30% increase was achieved by the conven-
tional laminate composite with uniform 10 phr CTBN content.

It was concluded that even for the laminate composites having equal content level of CTBN,
giving gradient in CTBN content through the layers also plays an important role in improving the
impact properties, without much degradation of other mechanical properties such as flexural and
tensile properties.
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