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A model for investigation of damaged zone mechanical properties in crack
tip vicinity of orthotropic materials
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Fracture phenomenon in orthotropic materials is generally associated with damaged zone
Received 27 May 2014 (fracture process zone) in crack tip vicinity. Determination of mechanical properties in this region

Accepted 13 July 2014

Available Online 11 October 201h can help predict the value or even the direction of crack growth in orthotropic materials. This

area contains a multitude of micro cracks which cause difficulties in analytical process of the

Keywords: region and also cause resistance in damaged zone that can affect the material fracture properties.

Mechanical properties So far, several models have been proposed to determine the mechanical properties of this region,

damaged zone however the results have not demonstrated the behavior of this region properly because of its

orthotropic materials immense complexity. Moreover, the existence methods have not been verified with new

micro crack experimental and numerical data, yet. In the present research, a new approach based on
experimental and numerical results is proposed to investigate the orthotropic damaged zone
properties. This model, unlike previous models, can determine the mechanical properties of this
region for the presence or absence of micro-cracks interaction among them by offering a range for
effective elasticity modulus. For better efficiency the proposed model was also validated and
compared with experimental and numerical results.
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9- Representative volume element (RVE)
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2- Crack-matrix-composite(CMC)
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2- Global coordinate system
3- Local coordinate system
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1- Fracture process zone(FPZ)
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