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Crack nucleation and propagation in engineering segments and structures are unavoidable.
Replacing a damaged part is the easiest way to prevent failure, but it is not always cost-
effective. Therefore, in many cases, by repairing a component, the life of defective working
parts can be increased. One of the effective strategies, is mending the cracked area using
composite patches which are glued in crack formation place. The purpose of this study was
to investigate the effect of patch on crack growth behavior as well as the effects of patch
geometry on the mechanical properties of repaired AI5251 aluminum alloy. For this purpose,
a Kevlar-epoxy composite patch with rectangular and H-shaped geometry has been used.
Tensile test was performed to evaluate the mechanical properties and the crack growth
behavior in the samples. The influences of effective area and geometry shape of the patch on
the maximum tensile force applicable, specimen ductility, toughness and crack forming force
have been investigated. The results showed that with the use of composite patch, ductility,
force at the moment of cracking and the failure force increased compared to samples without
repair. Also, comparison of patches with equal effective area showed that samples repaired
with H-shaped patch have more load capacity than rectangular patch. In addition, the amount
of toughness in the sample repaired with H-shaped patch has increased.

Keywords 5251 Aluminum Alloy, Sample Repairing, Composite Patch, Patch Geometry,
Tensile properties
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