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Abstract Active repair systems employing piezoelectric (PZT) patches have
emerged as promising solutions for mitigating crack propagation
and enhancing structural integrity in various engineering
applications. However, the existing literature predominantly
focuses on the application of PZT patches for repairing structures
under mechanical loading. In this study, a finite element analysis
(FEA) is employed to investigate the repair of a centre-cracked
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aluminium plate under both mechanical and thermo-mechanical
loading conditions. This study explores the influence of key
parameters, including temperature, PZT patch thickness, type of
PZT material, adhesive material, and adhesive thickness, on the
structural integrity and crack propagation behaviour. The results
reveal significant differences in stress distribution and crack
propagation tendencies under varying loading conditions and
parameter settings. These findings emphasize the necessity of
considering thermo-mechanical loading conditions and
parameter variations when designing effective active repair
systems. In conclusion, this study provides valuable insights into
optimizing PZT patch-based repair strategies for improved
structural integrity and crack mitigation in aerospace and other
engineering applications under diverse loading scenarios.
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