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Resumo

O objetivo deste trabalho consiste na caracterizacdo a fratura do osso cortical de bovino no
sistema de propagacéao TL, sob solicitagdes de puro modo Il. Foi utilizado o ensaio ENF
(End-Notched Flexure) recorrendo a uma miniaturizacdo dos provetes habitualmente usados
na caracterizacdo a fratura em modo Il de outros materiais. Realizaram-se ensaios
experimentais que evidenciaram resultados consistentes apesar da variabilidade intrinseca
dos materiais bioldgicos. Para a obtencdo das curvas de Resisténcia usou-se um método
baseado no comprimento de fenda equivalente que se revelou eficaz. Com o objetivo de
validar esse método fez-se uma analise numérica recorrendo a elementos finitos,
incorporando modelos coesivos que permitem simular a iniciacdo e a propagacao de dano.
Nestas simula¢des usou-se o valor médio da taxa critica de libertacdo de energia (Giic) obtido
experimentalmente e verificou-se que a curva forca-deslocamento e a curva de Resisténcia
numéricas sdo bem representativas do espectro das curvas experimentais, o que valida a
metodologia usada na caracterizacéo a fratura do tecido 6sseo em modo 1.
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Abstract

The objective of this work consists of fracture characterization of cortical bovine bone in the TL
fracture system under pure mode Il loading. The ENF (End-Notched Flexure) test was employed
using miniaturized version of specimens utilized on mode Il fracture characterization of other
materials. The experimental tests provided consistent results despite the natural variability of
biological materials. The Resistance-curves were successfully obtained by means of an equivalent
crack length procedure. In order to validate the method, a finite element analysis including cohesive
zone modelling that allows to simulate damage initiation and growth was performed. In these
simulations the average value of fracture energy (Gic) measured experimentally was used. It was
observed that both, numerical load-displacement and Resistance-curves are well representative of
experimental spectra which validates the proposed methodology used for fracture characterization
of bone tissue under mode 11 loading.
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