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Research on composite material repair technology for perforated

damage of aluminum honeycomb sandwich structure

JI Guoliang, XUE Xiao, LLIU Wenhao
(Technology Center, State-owned Wuhu Machinery Factory, Wuhu 241000, China)

Abstract: The high efficiency and low cost repair of perforation damage of aluminum honeycomb sandwich struc-
ture is of great significance to ensure the integrity of aviation equipment. A composite carbon fiber wet patch bond-
ing repair process is proposed for metal panels with perforated damage in aluminum honeycomb sandwich struc-
tures. Combined with typical aluminum honeycomb sandwich structures in aircraft, intact and perforated damage
samples are prepared, and composite bonding repair is carried out on perforated damage samples. A finite element
simulation analysis model for four point bending strength analysis of aluminum honeycomb sandwich structure after
patching and bonding repair is established, and the influence of perforation damage size on the four point bending
strength of aluminum honeycomb sandwich structure and the strength recovery after repair are analyzed through sim-
ulation calculation. The results show that the bending strength of aluminum honeycomb sandwich structure can be
effectively restored by using composite materials bonding method. The results of finite element simulation are in
good agreement with the experimental results. The simulation model can accurately calculate the ultimate load and
failure mode of all kinds of samples. The simulation results show that when the damage range is <<¢30 mm (diame-
ter to width ratio is less than 40% ) , the adhesive repair technology of composite materials can be applied to the dam-
age repair of aluminum honeycomb sandwich structures of aircraft.
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Fig.1 Schematic diagram of a honeycomb cell
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Table 1 Equivalent mechanical parameters of
aluminum honeycomb core

E,/MPa 0. 748 G../MPa 125.1
E,/MPa 0. 748 G,./MPa 187.6
E./MPa 1350 v, 0.3
G,,/MPa 0. 140 V= 0.000 17
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Fig. 2 Bilinear constitutive model curve of viscous contact
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Fig. 3 Four—point bending simulation model and

test of aluminum honeycomb sandwich structure
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Fig.4 Repair process of perforation damage of

aluminum honeycomb sandwich structure
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Fig.5 Four—point bending load—displacement

curve of honeycomb sandwich sample
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Fig.9 The damage propagation process of the adhesive

surface of the patch on the compressed surface
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Fig. 10 Four—-point bending load—displacement curves of

specimens with different perforation damage ranges
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specimens with different perforation damage ranges
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