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Abstract: Experimental study was carried out on the fatigue performance of stitched composite laminates with
an open-hole, in which the effect of stitching and its direction on the tensile fatigue damage propagation rule of
the composite laminates with a hole was studied. The stress distribution of non-stitched and stitched laminates
with a hole was calculated through finite element method (FEM). Based on this, the mechanism of tensile fa-
tigue damage origination and propagation of stitched laminates with a hole was analyzed. The results show that
the mechanism for the tensile fatigue damage origination and propagation of laminates with a hole has been
changed by stitching. Stitching direction has an obvious effect on tensile fatigue damage propagation. The in-
terlaminar shear stress plays an important role in damage origination and propagation for 45° stitched laminates

with a hole. It is likely that certain other main damage areas will arise with 45° stitched laminates with a hole

in addition to the damage at the hole edge.
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Fig. 1 Modified locked stitching
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Table 1 Specimens for tensile fatigue testing
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Table 2 Tensile strength and fatigue stress of each speci-

men group
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Fig. 2 C-scan damage of specimens after 5X10° cycles
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Table 3 Specimen stiffness
TEIR K H/10° 0 5
K;/GPa 13.98 13.76
T1 Ki ,,
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K;/GPa 13.21 12.78
T2 Ki
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K;/GPa 12.16 11.07
T3 K ,
1 K—O/A — 8.9
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Fig. 3 Normal stress and shear stress distribu-

tion of laminate with a hole
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