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MODE I INTERLAMINAR FRACTURE
TOUGHNESS OF GLASS WOVEN FABRIC
REINFORCED COMPOSITES

DONG Yanjin* YANG Haisheng BAI Yilong
(Laboratory for Nonlinear Mechanics of Continuous Media, Institute of Mechanics,
The Chinese Academy of Sciences, Beijing 100080 )

ABSTRACT Mode | interlaminar fracture toughness tests were carried out with glass stain woven
fabric vinylester composites, which were treated by several different kinds of coupling agent, in order
to identify the relation between interface properties and fracture behavior. Crack growth behavior was
strongly dependent on the interface properties. The crack growth behavior of the composites changes
from stable to unstable manners with increasing silane coupling agent. Unstable fracture occurs in the
case of high concentration of silane coupling agent. If the crack reaches a tougher region, it slows down
until the stored elastic energy becomes sufficient to propagate the crack through the tougher region.
The reason for forming tougher region in composites is that different kinds of silane coupling agent
used for treating glass fibres can change the chemical structure of vinylester resin.

Bare glass fibres were exposed on stable fracture surface without resin. The characteristics of
fracture surface will change, when the crack propagation changes from stable to unstable. Some resin
adhere on glass fibers and the proportion of resin adhered to the surface rapidly increases with increasing
crack growth. The whole fracture surface was covered by resin and no glass fiber strand was found on

the surface. This corresponds to unstable fracture.
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Table 1 The cutting direction and the fracture toughness of specimens

Type of silane Concentration Serial number of specimens Cutting direction Average fracture toughness

/mg-g™? X/N-m™!
Methyl silane 0.1 RMO01X Warp 691.94
Methyl silane 4 RMO04X Warp 400,12
Methyl silane 10 RM10X Weft 720.63
Epoxy silane 4 RE04X Weft 567.39
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Fig.3 The load vs displacement curves
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Fig.6 The microstructures of methyl silane 4mg-g ' tinished specimen
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