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Beam-Type Bend Specimen for Interlaminar Fracture Toughness
of Laminated Composite under Mixed-Mode Deformations

Sung-Ho Yoon and Chang-Sun Hong
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In this study, beam-type bend specimen is used to evaluate the interlaminar fracture toughness
of laminated composite under mixed-mode deformations. The specimen is loaded under three-
point bending and hence produced mixed-mode deformations in the vicinity of the crack tip
according to the variation of the thickness ratio on delamination plane. Total energy release rate
is obtained by elementary beam.theory considering the effect of shear deformation. The partition-
ing of total value into mode-I and mode-11 components is also performed. The mixed-mode

interlaminar fracture toughness is evaluated by experiments on specimens with several thickness
ratios of delamination plane. As the part of delamination plane is thicker, the effect of shear
deformation on total energy release rate is increased. Beam-type bend specimen may be applied
to obtain informations on the mixed-mode interlaminar fracture behavior of laminated compos-

ites.
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Fig. 1 Configuration of beam-type bend specimen
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(b) Distributions of applied loads

Fig. 2 Delamination geometry and distribution of
applied loads around the crack tip
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Table 1 Material properties of the specimen used
for this study

Graphite/Epoxy composite

El 135.4 GPa
Ey Es- 11.0 GPa
Gz, Gus 4.82 GPa
Viz, Vi3 0.31

1 : Direction parallel to fiber.
2, 3 . Direction transverse to fiber.
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