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Numerical Study of Effective Factors Caused by Composite P&t on Increasing
the Performance of Semi-Elliptical Cracked Cylinder

S. M. Nabavi Faculty of Aerospace Engineering, Malek Ashtar @nsity of Technology, Tehran, Iran

M. Jamal-Omidi Faculty of Aerospace Engineering, Malek Ashtar @nsity of Technology, Tehran, Iran

H. Sharifi Department of Mechanical Engineering, Islamic Azadversity, Tehran, Iran
Abstract

In this paper, the effect of composite patch onfaecement of cylindrical tube containing a surfacack under internal pressure is

investigated using a three dimensional finite elemmethod. The cylindrical tube contains an exteriecumferential semi-
elliptical crack and the aspect ratio of the craisksetween 0.2 and 1 and its relative depths &eifd 0.8. In order to ensure the
accuracy of modelling, first, a cylinder containiagsurface crack is simulated under uniform tensiacling and the results are
compared with the available data. The stress iittefactor at the crack tip is determined using fHetegral. Then, the cracked
cylinder under internal pressure is repaired usipical composite patch. In this regard, in oraeselect the appropriate patch, the
effect of different parameters such as length, lwidhickness, material and angle of composite ntaytr fibers on the stress
intensity factors are examined. The results indi¢hat the stress intensity factors can decreasat &3% by using the appropriate

patches which caused the increase of fatigue litetd the decrease of fatigue crack growth rate.
Keywords: Circumferential semi-elliptical crack, Stress irgiy factor, Composite repair, 3D finite elementthogl.
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