Back

Parametric investigation of reinforcing cracked
aluminum plates with single- and double-sided composite
patches: An experimental and numerical approach

Proceedings of the Institution of Mechanical Engineers, Part G: Journal of Aerospace
Engineering - Article « 2025 « DOI: 10.1177/09544100251360608 [

Aabid, Abdul® X ; Baig, Muneer ®; Hrairi, Meftah® =

“Department of Engineering Management, College of Engineering, Prince Sultan University, Riyadh, Saudi Arabia

Show all information

0

Citations [\

Fulltext v Export v [] Save to list

Document Impact Cited by (0) References (36) Similar documents

Abstract

This study presents a novel investigation into the reinforcement of cracked aluminum plates using double-sided
composite patch repair, a technique that is less explored in existing literature, addressing gaps in existing research
through an extensive parametric evaluation. A comprehensive parametric analysis was performed to identify the
optimal conditions for normalized stress intensity factor (NSIF) increment and improve repair efficiency. To ensure
the reliability of the findings, both experimental and finite element (FE) simulations were conducted. The
experimental setup involved bonding composite patches to edge-cracked aluminum plates and testing them under
uniaxial tensile loading, while numerical modeling was performed using ANSYS APDL. This integrated approach
provided a robust understanding of the interplay between patch geometry, material properties, and adhesive
characteristics. The findings demonstrate that double-sided composite patches provide improved load transfer,
reduce stress concentration, and enhance crack resistance compared to single-sided configurations. The study
concludes with practical recommendations for optimizing composite patch repair based on material selection and
patch configuration. The novelty of this work lies in its holistic evaluation of composite patch repair parameters,

offering a more resilient and cost-effective solution for aerospace and structural applications. © IMechE 2025
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