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Abstract

During the uniaxial loading of fiber reinforced poler (FRP) composites, Poisson’s ratio (nxy), which
constant elastic property for isotropic materidiscreases significantly. Micro-damage created witiRP
composites as a result of an applied stress cdhisedecrease. As the level of micro-damage inesas
greater level of reduction in Poisson’s ratio osclERP composites, in general, ‘show three maimomic
damage types under uniaxial tensile loading, namedysverse crack, delamination and fiber ruptiice.
determine micro-damage types which dominantly édféwe relevant reduction in Poisson’s ratio, gfdss
reinforced cross-ply laminates with three differefftaxis ply content are produced and then testedker a
uniaxial tensile loading. The Acoustic Emission jAdtgnals are concurrently recorded and groupea int
three clusters in accordance with their frequenehjch is either associated with transverse crack,
delamination or fiber rupture. The frequency basledtering of AE signal facilitates detailed invugation

of delamination onset and effect of different midamage types on Poisson’s ratio. It is proven that
stacking sequences with a higher number of trassveracks and delaminations, quantified based on AE
signals, show a greater reduction in Poisson’srati
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1. Introduction

FRP composites show a significant decrease in #lastic properties (axial elastic modulug & oy / €«

and Poisson’s ratioj,, = -€,,/€x«, among others) when subjected to an axial strati the fracture [1, 2].
Therefore, axial elastic modulus and Poisson’sorathich are measurable quantities using converitiona
sensor systems, lend themselves to monitoring theordamage state of composite materials. The temhuc

in these quantities is known to be associated wth accumulation of micro-damage created such as
transverse crack, delamination and fiber ruptuminduhe tensile loading of composite samples sthese
micro-damage types could significantly alter thaesdt properties of the composite samples. In coisqa

to the elastic modulus, Poisson’s ratio of compgosmaterials reveals a greater level of reductiodeun
uniaxial loading conditions [3]. This is related tloe fact that during uniaxial loading, Poissoregia
remains as a function of two-dimensional straindfihich makes Poisson’s ratio more sensitive ® th
accumulation of micro-damage within FRP compositesomparison with unidirectional elastic modulus
which is only dependent on one dimensional striaid f

In this study, we endeavor to answer two questipngsing the principle of Acoustic Emission (AE)rsE,
which micro-damage type(s) are more dominant inrélaeiction of Poisson’s ratio. Second, how a stagki
sequence affects the delamination onset. The sftddhickness of laminate and thickness to widitioron
delamination onset, have been investigated iniassef papers for angle-ply laminates [4-6]. To éxéent

of our knowledge, there are not many studies oardiglation onset in cross-ply laminates. AE has hesea

as a reliable method to determine micro-damagestyipeFRP composites [7-9]. The micro-damage
formation inside the composite materials causdmiitin and propagation of transient elastic wavesch
have been used to characterize the type and léveliamo-damage in composite materials by using the
features of transient elastic wave. The analysisibkignals reveals broad range of information &lmoigro
and macro damage behavior of FRP composites asawdhe damage types. In literature, several studie
have been conducted to classify the micro-damagestand micro-damage initiation and progress fd? FR
composites using the AE method. For example, fsgyfiber reinforced materials, crack propagatidii,

and micro-damage mechanism [11] process have beasstigated through analyzing AE signals. The
initiation and propagation of transverse crackdarbon fiber reinforced polymer have been investigidy
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