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Tensile Performance and Repair Performance of Composites Stiffened Panel With Large Cutout
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[ABSTRACT)]
with large cutout under the axial tensile load, has a serious

Composite stiffened panel structure

stress concentration at the edge of the cutout generally.
According to the observing during the test and recording
of failure mode after it, structural damage starts from this
edge, expands along the transverse of panel intending load-
ing direction a little, until structure completely fails. Using
commercial finite element analysis software ABAQUS,
finite element models are constructed and calculations
show that strain at the edge of cutout increases linearly
before destruction occurrs. When the destruction occurs,
the strain get a sharp increase, what is consistent with the
experimental strain result. To study the performance of
repaired composite stiffened panel with large cutout, three
kinds of models are built, including panel with damage
and the panels with corresponding types of repair program:
bolted repair panel and bonded repair panel. Precast dam-

age locats on the horizontal axis, near the cutout edge and
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in skin bay, as a circular hole, in order to simulate the skin
penetrating injury. Pre-damage of stiffened panel has little
effect on stiffness, but stiffened panel’s strength declines
0.16 percent. Panel repaired by bolt using metal patch,
has a 0.32 percent increasing in intensity than intact plate.
Bond repaired panel has a 0.31 percent increasing in inten-
sity than intact plate.

Cutout
Bolted repair
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Fig.1 Dimensions of stiffened panel
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Fig.3 Numerically predicted failure area of virgin panel
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Fig.4 Fixture for tensile test
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Fig.5 Photos of stiffened panels after tensile test
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Fig.6 Experimental and calculating result of load—-strain curve
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Fig.7 Numerically predicted failure area of stiffened panel with preset damage
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Fig.8 Numerically predicted failure area of bolted repaired stiffened panel
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Fig.9 Numerically predicted failure area of bonded repaired stiffened panel
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Fig.10 Calculating result of load-displacement curve of
four kinds of stiffened panel
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