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Effects of Composite Patching on the Mechanical Properties of
the Corroded Aluminium Plates
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(Beijing Aeronautical Technology Research Center, Beijing 100076, China)

ABSTRACT : Objective To study the effects of adhesively bonded composite patching on the static strength and fatigue life
of corroded aluminum plates. Methods Specimens were designed and fabricated to simulate corroded aluminum plates. The
specimens were repaired by adhesively bonded composite patches. The effects of composite patching on the mechanical
properties of the specimens were studied by finite element analysis (FEA) method and mechanical test. Results The FEA
results showed that the stress concentration in the repaired specimen was greatly reduced. The static and fatigue data indi-
cated that there was a 45.9% increase in the fracture load of specimen type I , and that the fatigue life was multiplied
10. 3 times after the composite repair. The fracture load of repaired specimen type II increased 11.4% , and the fatigue

life was 4. 6 times longer than that of the unrepaired specimen. Conclusion Adhesively bonded composite patching was
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proved to be an effective method to repair corroded aircraft aluminum structures.

KEY WORDS: composite repair; aluminum alloy; corrosion; static; fatigue; finite element analysis
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Fig. 1 Aluminum alloy specimen
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Fig.2 Aluminum specimen type Il after filling the grind-out
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Table 1 Mechanical properties of the related materials
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Fig. 4 Element meshing of repaired specimen type |
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Fig. 7 Stress distribution of aluminum plate in specimen type
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Table 2 Static properties of specimen type I
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Table 3 Fatigue properties of specimen type I
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Table 4 Static properties of specimen type II

IR IR AT/ kN 4 SRR S/ MPa » .
A/ kN N F1/MPa U/ %
RAEH(5 1F)  56.2,55.1,54.4,55.2,55.7 312,306,302 ,307,309 55.2 307 1.3
B (51F)  61.6,61.7,61.2,61.4,62.1 342,343 340,341,345 61.6 342 0.5
x5 DERABEESHHVER
Table 5 Fatigue properties of specimen type II
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