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Simulation and Optimization of the Composite Patch Lap-Joints
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[ABSTRACT]
process, it is an important factor to optimize the lap-joints

In composite patch bonded repair

so that we can reduce the shear stress and enhance the du-
rability of the repaired structure. In this paper, a 3D finite
element analysis model is created and simulated, mean-
while, the effects of fibre direction and the distance be-
tween the lap-joints on the adhesive stresses are analyzed.
Then the optimized factor table of the unilateral bonded
mode and the symmetrical bonded mode are given. The
computed results show that using the recommended factor
table we can get more even-distributed shear stress, com-
pared with the single lap-joint mode the maximum shear
stress in the patched area could reduce nearly by 85%.
Keywords: Composite material Bonding Shear
stress Simulation
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Fig.1 Cracked plate repaired by bonding
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Fig.2 3-step patch by symmetric repairing
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Fig.3 Plate bonded with 3-step patch by unilateral repairing
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Fig.4 Meshed 3D FEM model
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Fig.5 Shear stress distribution figure of the patch with one step
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Fig.6 Shear stress distribution figure of the patch with
5 uniform steps
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Fig.8 Test of bolt group tightening
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Fig.9 Tightening test of bolt group
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