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Abstract

Glass—carbon hybrid composite laminates offer an excellent balance of stiffness, strength, and impact
resistance, making them suitable for structural and aerospace applications. This study investigates the
influence of impact energy distribution on damage accumulation in 12-layer glass—carbon hybrid
laminates with different layering sequences like [G2C4] s, [CaGa]as, [GaCo] s, [Ca Gz ] s
subjected to low-velocity impact loading. Cumulative impact loading includes 8 J,8J + 16 J, 12 J +
12 J, and 16 J + 8 J, along with a single impact of 24 J. The analysing parameters such as force—time,
displacement—time, and absorbed energy—time responses were evaluated to understand deformation
and damage progression. Results reveal that both the sequence and magnitude of impact energies
significantly influence damage development and energy absorption. The single 24 J impact caused
severe delamination, while cumulative impacts exhibited varied damage patterns governed by the
order of energy application. Additionally, an Artificial Neural Network (ANN) model was developed
to predict impact response parameters, demonstrating high accuracy in capturing complex damage
trends and enhancing the reliability of impact behaviour assessment. Overall, the hybrid laminates
demonstrated improved damage tolerance and progressive failure behaviour under sequential impact
conditions.
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