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A Study on the Crack Growth Behavior and Fracture Criterion of
Glass/Epoxy Composites
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Abstract

The effects of the stress ratio and the fiber orientation(0°/90° and +45°) to the load direction
on the fracture behavior of the glass/epoxy plain woven composites were studied. The tests were
carried out using compact tension specimens under both static and fatigue loading. The values of
K, obtained from the energy release rate are independent of notch depth (¢/ W=0.2~0.6) for the
0°/90° specimens, but decreases with an increase in o/ W for the *45° specimens. And Kq has
higher values than K,sm has been evaluated by the ASTM E399 test procedure. It is-shown in the
relation between fatigue crack growth rate da/dN and stress intensity factor range 4K using
modified shape correction factor that da/dN decreases with a decrease in stress ratio and is lower
for +45° specimens than for 0°/90°. These phenomena can be explained by the crack deflection to
the load direction.
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Table 1 Mechanical properties

Exx (GPa)[Eyy (GPa)| vxy |Gar (GPa)|E (GPa)
0°/90 23.6 23.6 0.11 4.1 17.1
*+45° 11.7 11.7 0.45 10.6 15.8

Exx : longitudinal elastic modulus

Eyy : transverse elastic modulus

vxy . Poisson’s ratio

Gxy : shear modulus

E . equivalent elastic modulus, Eq. (4)
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Fig. 5 Features of crack growth at the fracture surface of specimens
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