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Strength of a CFRP Laminate with a Round-cornered
Square Hole
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The airplane fuselage structures made by the carbon fiber reinforced plastic (CFRP) are damaged in accidents or
incidents. On the repair of the damaged fuselage panel, the damaged area is cut out by squared hole. So, strength of the
panel with the square hole is considered. A test panel with a round-cornered square hole is prepared and the longitudinal
tension test is conducted. The panel is failed at the cross section including R-end of the round-corner. The ply failure
features of the panel are observed. A FEM analysis of the panel shows the stress concentration around the square hole.
The stress concentration factor of the panel is calculated. Simplified method to estimate the tensile strength of the panel
is attempted to apply. The strength is estimated as un-notched laminate strength divided by stress concentration factor.
This method is applicable to the panel with small stress concentration factor, like the tested panel with a round-cornered
square hole, while it is too conservative to apply the panel with large one, like a panel with round hole.

Key Words: notched composite laminates, ply failure features, stress concentration factor, simple

estimation, tensile strength
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