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Effect of Pre-Bending on the Properties of Impact Damage in CFRP Laminates
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Abstract

Damage caused in CFRP laminates by low energy impact of steel ball are investigated

ultrasonically. Two types of laminated specimens having different stacking sequence are used as

a target material. The effects of pre-bending on the behaviors of impact damage are specifically

discussed. The initiation and progagation behaviors of delamination were largely dependent upon
the bending rigidity of each specimen. Specimen C having higher bending rigidity produced larger
delamination damage than the Specimen D. The influence of pre-bending on damage behaviors
was pronounced in the case of Specimen D having relatively low bending rigidity, however it was
little for the Specimen C. Application of pre-bending increased the apparent bending rigidity of
target during impacting, it produced delamination at lower impact energy level compared to the

case of no preload.
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Table 1 Mechanical properties of unidirectional

laminates
Young’s { Tensile | Shear | Density
modulus | strength | strength
(GPa) | (GPa) (GPa) | (g/m°
0° 130 1.9 45 1.67
45° 16 0.15 32 1.67

Table 2 Mechanical properties of laminated

specimen
Young’s Bending |Compressive
Specimen modulus rigidity strength
(GPa) |(x10°N/m)| (MPa)
C[05/£453])s 53* 3.0 271
D [£453/05]s 53* 0.79 112

* Represents the value calculated by the rule
of mixtures.
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Fig. 4 Damage morphologies on the sectioned sur-
face (no preload)
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Fig. 5 Relation between projected delamination area
and impact energy
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between projected delamination area and
impact energy
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