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Abstract. Impact is one of the most common and detrimental sources of damage in composite
structures. Typical impact-induced damage mechanisms include intralaminar matrix cracking,
delamination, and fiber breakage[1],[2]. The initiation and propagation of these damage modes are
strongly influenced by the composite architecture. Matrix cracking generally occurs first and
subsequently promotes delamination, which significantly reduces the compressive strength of the
laminates.

The Double-Double method, developed by Stephen W. Tsai et al.[3], introduces an innovative laminate
design concept. It consists of stacking “building blocks” made of four ply orientations [+¢/+y]. These
angles, selected according to the targeted mechanical performance, can vary from 0° to 90°.
Double-Double laminates differ from traditional laminates in several ways—such as the number of
interfaces and the homogenization of mismatch angles. Because of these unique features, their impact
response and post-impact compression behaviour may deviate from that of conventional laminates,
potentially challenging existing impact-driven sizing methodologies.

This work combines experimental and numerical investigations. Low velocity drop weight impact
(LVI) tests are conducted to detect and quantify the main damage mechanisms in these structures.
Additionally, compression after impact (CAI) tests are performed to evaluate the residual compressive
strength of the laminates. To characterize the failure mechanisms, postmortem analyses using X-ray
computed tomography are carried out, and further instrumentation may be incorporated depending on
the test requirements. In parallel, finite element modelling based on a semi-continuous approach is
being developed [4],[5] to understand the key mechanisms and assess the differences between
Double-Double laminates and traditional layups.
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