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Study of the Bonded Repairing Efficiency
of the Cracked Plate with Biaxial Loading

YANG Fu-biao XIAO Jia-yu ZENG Jing-cheng JIANG Da-zhi XING Su-li WANG Zun
College of Acrospace and Material Engincering National Univ. of Defense Technology Changsha 410073 China

Abstract A 3D FE model of the cracked aluminum plate bonded by carbon fiber composite is proposed and validated when the plate
is with biaxial loading. The efficiency of composite repair is investigated too. The effect of composite patch ply sequence length of
patch and the ratio of loading on the stress intensifying factor SIF  of the cracked plate is studied. It is shown that there exists coupling
effect between the two applied loading and the efficiency of the composite repair is affected by the ratio of loading. The SIF of plate is
reduced when the tensile loading is applied parallel to the crack while the SIF is increased when the compressive loading is applied
perpendicularly to the crack.
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Fig.1 Configuration of the repaired composite patch under investigation
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Tab.1 Validation of FE model
R S.Naboulsi et al. Sun et al. Cheu et al. Sun et al.
Three layer model Three-dimensional model Three-dimensional model Two-dimensional model

-2 0.552 0.565 0.392 0.493 0.478

0 0.570 0.612 0.481 0.536 0.505

2 0.609 0.660 0.571 0.579 0.534
2
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3D
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Fig.8 The effect of ply sequence of the patch on K
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