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Simulation Optimization for Load Transfer of Composite Bonding Repair Interface

XU Huan' YIN Chenbo' LI Xiangdong® WANG Zipeng'

(1 Institute of Automobile and Construction Machinery, Nanjing Tech University , Nanjing 211816)
(2 Special Equipment Safety Supervision Inspetion Institude of Jiangsu Province, Nanjing 210003)

Abstract  Composite bonding repair was one of the important processes for aircraft structural repair and the
scientific bonding process design was an important factor to ensure the repair effect of aircraft damage structure. In
order to study the influence of adhesive technology on repair and explore the best bonding process parameters, the
finite element model was established to analyze the load transfer behavior of composite bonding repair interface by
ANSYS workbench. The material and thickness of the patch, shear modulus and thickness of adhesive layer were
taken to discuss the effect on bonding repair. The simulation results show that when the patch material is boron epoxy
resin, the risk of adhesive failure is the smallest. When the patch is thicker, the effect of bonding repair is good, but
too thick patch will weaken the effect of bonding repair. The larger shear modulus of the adhesive, the better the
repairing of the damaged area. It is suggested to choose adhesive with high shear modulus in engineering application.
The thicker layer will increase the probability of defects in the layer so as to weaken the repair effect. Therefore it is
suggested to select the layer with minimum thickness reasonably. At last, the surface treatment of the repair interface,
the glue overflow at the end of the composite material and the chamfering treatment are all beneficial to the load
transfer of the repaired structure, to ease the stress of the adhesive interface and to reduce the risk of layer failure.

Key words Composite bonding repair, ANSYS, Adhesive layer interface , Load transfer, Equivalent stress
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Tab.1 Mechanical properties of materials
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Fig.2 Equivalent stress distribution of repaired structure
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Fig. 3 Equivalent stress of adhesive layer on thickness direction
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Fig. 5 Effect of patch thickness on load transfer of interface
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Fig. 6 Effect of shear modulus on load transfer of interface
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Fig. 7 Effect of adhesive thickness on load transfer of interface
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