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OZET

Tekstil kompozitlerinde hasar ve mekanik 6zellikler, tekstil yapist ile yakindan ilgilidir. Bu makale, ¢ok katmanli 2x2
dimi karbon dokuma kompozitlerin, tek eksenli gerilim altinda mekanik 6zelliklerini ve hasar baglama ve yayilma
ozelliklerini arastirmaktadir. Hasar arastirmalari, akustik emisyon kayitlar, tiim ytlizeyli gerinim 6l¢timleri, x-ray ve
optik mikroskop gozlemleri ile yapilmistir. Testlerin sonucunda kompozitlerin mekanik 6zellikleri ve hasar baglama
gerinim degerleri tespit edilmistir. Cozgli dogrultusunda hasarin 0.2-0.3% gerinim diizeyinde baslayip yayildigi
gozlenmistir. Mikroskopik gozlemler hasarin, ipliklerin dokuma kumas yapisinda kivrim aldiklar1 ve birbirleri ile
kesistikleri kisimlarda basladigini ve yayildigini gdstermistir. Tiim yiizeyli gerinim dl¢timleri ise, hasarin baglamasina
neden olan gerilim konsanstrasyon bolgelerinin tekstil yapisina bagli oldugunu gdostermistir.
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AN INVESTIGATION OF DAMAGE INITIATION AND
PROGRESSION PROPERTIES IN MULTI-LAYER WOVEN
CARBON-EPOXY COMPOSITE MATERIALS IN UNI-
AXIAL TENSION

ABSTRACT

Damage and mechanical properties in textile composites are closely connected with the textile reinforcement's internal
structure. This paper reports and discusses a study of the mechanical behavior and damage of a 2x2 twill woven
carbon/epoxy composite resulting from uni-axial tension in the warp direction. A damage investigation was performed
by using acoustic emission, full-field strain optical measurements, as well as X-ray and optical microscopy. As aresult of
the tests, the mechanical properties and strain values of the composite's damage threshold were determined. Damage
initiation when loaded in the warp direction occurred between 0.2-0.3% of the applied strain. Microscopic examination
showed that damage or cracks initiated where the yarn was crimped and at interactions between the warp and fill yarns.
Full-field strain measurements highlight the relation between the strain concentrations that are linked with the damage
initiation and the reinforcement structure.
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* Bu calisma 16-18 Mayis 2010 tarihleri arasinda istanbul'da diizenlenen IV. Uluslararas1 Teknik Tekstiller Kongresinde sozlii olarak
sunulmustur.
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