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Summary. This research analyzes the feasibility of using experimental techniques based on
the dynamic response for the detection and location of induced damage, for quantifying the
degree of severity and predicting the residual mechanical properties of composite laminates
plates after being subjected to a low-velocity impact test.

1. INTRODUCTION

Composite laminates offer decisive advantages compared to more traditional materials, es-
pecially in structural applications where weight is a design-limiting factor. However, they
have also shown a susceptibility to impact damage due to the lack of plastic deformation, the
low transverse and interlaminar shear strength and the laminar construction to compensate the
anisotropic nature of plies [1]. Low-velocity impacts induce a significant internal damage to
laminates, causing severe reductions on stiffness, compression strength and structural stability
of the structure. Consequently, there is a need to develop methodologies and tools for inspec-
tion to allow early detection of structural degradation, in order to prevent premature failure or
collapse.

Damage detection techniques based on structural dynamic response are presented as an at-
tractive alternative to traditional assessment techniques, among others, because for dynamic
response measurement a finite number of reference points are needed [2, 3]. Since there is no
need to fully access the structure, it can be monitored with no service interruption. The tech-
niques are based upon the relationship between the modal parameters and the physical prop-
erties of the structure, assuming that changes occurred in these properties induced by damage
cause measurable variations of the modal parameters.
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2. RESULTS

The results of both destructive and non-destructive experiments carried out on forty-eight
composite specimens are presented. Empirical results provide important conclusions concern-
ing the degree of sensitivity and suitability of different modal correlation criteria for the identi-
fication of an impact-induced damage. The new correlation criteria defined (See Figure 1) and
the analysis of static and dynamic residual properties have allowed to narrow the range of un-
certainty and reduce the current limitation on the maximum allowable compressive deformation
of the laminates.
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Figure 1. Residual compression strength of impacted laminates and modal correlation criteria
versus dissipated energy.

3. CONCLUSIONS

Non-destructive techniques such as experimental modal analysis can be complementary in
the evaluation of damage and structural integrity. This study does not only provide a better
understanding of the impact phenomenon but can also help to design and implement new test
procedures for structural assessment.
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