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Abstract

A major concern affecting the efficient use of casipe laminates is the effect of low
velocity impact damage on the structural integfity3]. The aim of this study is to
characterize and assess the effect of laminat&nbss, ply-stacking sequence and
scaling technique on the damage resistance of G&RiRates subjected to low velocity
impact. Drop-weight impact tests are carried outd&termine impact response.
Ultrasonic C-scanning and cross-sectional micrdgsagre examined to assess failure
mechanisms of the different configurations.

It is observed that damage resistance decreaseyast energy increases. In addition,
thicker laminates show lower absorbed energy batversely, a more extensive
delamination due to higher bending stiffness. Tamlaminates show higher failure
depth. Furthermore, quasi-isotropic laminates shoeiter performance in terms of
damage resistance. Finally, the results obtainemhodstrate that introducing ply
clustering had a negative effect on the damagsteagie and on the delamination area.

Keywords: Reinforced epoxy composites, impact damage meagist stacking
sequence, size-scale effects, ply clustering.

1. Introduction

Advanced fibre reinforced composites have beennsktely used in high-performance

structural applications, such as aeronautical,raative and marine industries [1], [4-8].

However, the potential weight saving offered byathed reinforced composites is still
restricted by the current conservative design gbipy. This conservative approach is
mainly associated with the underestimated allowdbkgn strength due to the concern
about the effect of low velocity impact damage twe tperformance of advanced

composite laminates.

Structural components made from composites exhatdtively brittle behaviour when
they are subjected to tensile, compressive or mirede loadings [6]. In addition,
aircraft composite structures remain vulnerablempact damage, such as accidental
impact (vehicles and other moveable service equipmeéeird strike, hailstones, tyre
rubber, metal fragments, lightning strike or froeteatioration caused by the absorption
of moisture or hydraulic fluid. In an impact evesgveral types of damage occur in
composite materials such as matrix cracking, filmeakage and delamination [1], [9]
leading to a reduction of load carrying capacityhef composite structure. These failure
modes under low-velocity impact loading conditi@me strongly dependent on the fibre
type, resin type, lay-up, thickness and loadingoe#y. Furthermore, catastrophic
failure may occur when the composite laminatesimrgervice in such damaged state
[1], [6], [8], [10]. Among the low velocity impadhduced damage, delamination is the
dominant failure and may cause severe degradafitineostructural strength. In most
cases, this type of impact leaves damage thatrdiyhdetectable by visual inspection,
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