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Impact Damage and Residual Bending Strength of CFRP Composite
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Fracture Mechanism and Impact Damage of Orthotropy Laminated Plates
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Abstract

The purpose of this study is to confirm the decreasing problems of residual bending strength,
and the fracture machanism experimentally when CFRP composite laminates are subjected to
Foreign Object Damage. Composite laminates used for this experiment are CFRP orthotropy
laminated plates, which have two-interfaces {08/90¢]sym and four-interfaces [03/90%/0%8]sym. When
the specimen is subjected to transverse impact by a steel ball the delamination area generated by
impact damage is observed by using SAM (Scanning Acoustic Microscope). also, The fracture
surfaces obtained by three-point bending test were observed by using SEM (Scanning Electron
Microscope). Then, fracture mechanism was investigated based on the observed delamination
area and fracture surface. The results were summarized as follows ; (1) It is found that for
the specimen with more interface, the critical delamination energy is increased while
delamination-developement energy is decreased. (2) Residual bending strength of specimen A is
greater than that of Specimen B within the impact range of impact energy 1.65J (impacted-side
compression) and 1.45] (impacted-side tension). On the other hand, when the impact energy is
beyond the above ranges, residual bending strength of specimen A is smaller than that of
specimen B. (3) In specimen A and B, residual strength of CFRP plates subjected to impact
damage is lower in the impacted-side compression than in the impacted-side tension. (4) In the
case of impacted-side compression, fracture is propagated from the transverse crack generat-
ed near impact point. On the other hand, fracture is developed toward the impact point from the
edge of interface-B delamination in the case of impacted-side tension.
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Table 1 Results of delamination area measurement and 3-point-bending test
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