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 الووتذةتحليل ًوى الشق في الوعادى الوتجاًست والغير هتجاًست باستخذام تقٌياث عوليت وًظريت العٌاصر الوحذدة 

 هلخص الاطروحت: 

 

اٌ ذحذٚذ ػًهٛح ًَٕ انشك  ٚؼرثش يؼايم شذج الاخٓاد ٔيؼذل ًَٕ انشك يٍ انؼٕايم راخ الاًْٛح انمصٕٖ انرٙ ذؤثش ػهٗ ػًهٛح انفشم ٔانكسش فٙ الاخضاء انًٛكاَٛكٛح.

 تاسرخذاو َظشٚح انؼُاصش انًحذدج انًًرذج ػًهٛح يؼمذج ٔذحراج انٗ ٔلد كثٛش نهحساتاخ.

ٌ انحاخح انٗ ػًهٛح ذؼرثش طشٚمح انؼُاصش انًحذدج انًًرذج يٍ افضم انطشق انحذٚثح انرٙ ذى فٛٓا يؼاندح ٔحم انشمٕق انًٕخٕدج فٙ الاخضاء انًٛكاَٛكٛح ٔتذٔ 

 لؼٙ.اػذج ذشذٛة شثكح انؼُاصش انًحذدج. ٔنمذ ذى اػرًاد ْزِ انطشٚمح فٙ انذساسح انحانٛح تالإضافح انٗ ذمُٛح الاغُاء انًٕ

ٕاد انًرداَسح ٔانًٕاد نمذ ذى دساسح ػٕايم شذج الاخٓاد نهطٕسٍٚ الأل ٔانثاَٙ تاسرخذاو َظشٚح انؼُاصش انًحذدج انًًرذج نحالاخ ثُائٛح ٔثلاثٛح الاتؼاد نهً 

شمٕق انًشكضٚح ٔانشمٕق انطشفٛح ٔانشمٕق انًشكضٚح انغٛش يرداَسح. تانُسثح نهًٕاد انًرداَسح فمذ ذى حساب انطٕس الأل نشذج الاخٓاد ٔنحالاخ شمٕق يخرهفح يثم ان

 انًائهح.

 نمذ ذى انرحمك يٍ انُرائح انًسرحصهح يٍ َظشٚح انؼُاصش انًحذدج انًًرذج تاسرخذاو انرداسب انؼًهٛح ٔنكافح انحالاخ. 

( ػًهٛاً َٔظشٚاً ٔلذ ٔخذ ذطاتك °75 ,°60 ,°45 ,°30 ,°15نغشض حساب طٕس٘ يؼًم شذج الاخٓاد ذى اػرًاد ػُٛاخ دساسح نشمٕق يشكضٚح يائهح تضٔاٚا ) 

ٔيٍ ثى انرحمك يٍ انُرائح  خٛذ خذاً تٍٛ انُرائح انُظشٚح ٔانؼًهٛح. نغشض دساسح ػًهٛح ًَٕ انشمٕق ثى اػرًاد حالاخ دساسح نشمٕق راخ اتؼاد ٔيٕالغ ٔصٔاٚا يخرهفح

 انُظشٚح يخرثشٚا.

انًاذلاب، ذى ذحسٍٛ ذحهٛم انششخ فٙ ذطثٛماخ انًٕاد انًرذسخح ٔظٛفٛاً ضًٍ ششٔط يؼُٛح.تٕاسطح طشٚمح يٍ خٓح اخشٖ، تٕاسطح اسرخذاو تشَايح  

، ٔ ذمُٛح انًثهث انفشػٛح نرٕصٚغ َماط انرکايم انؼذد٘ ػُذ يُطمّ انششخ ذى اسرخذيٓا. كزنك  ذى ذطثٛك طشٚمّ T3انؼُاصش انًحذدج انًًرذج ذى اسرخذاو شثكّ ػمذ َٕع 

نحساب يؼايلاخ ذشكٛض الاخٓاد.  اثثد انرًثٛم انؼذد٘ اندذٚذ دلرّ تالم ػذد يٍ انؼمذ تانًماسَّ يغ ػذد   Incompatible Interaction Integralرؼاسضٙ انرفاػم ان

شاس، ٔكفاءج انطشٚمّ انؼذدّٚ يغ انًصادس راخ انؼلالّ، ٔانرٙ ذثٍٛ الاػرًادٚح، ٔالاسرم LEFM يٍ انًصادس. ذى يماسَح َرائح يشاكم انكسش انًٛكاَٛكٙ انخطٙ 

XEFM  .ّيغ انرمُٛاخ الاخشٖ انًسرخذي 

ضاء انًٛكاَٛكٛح نمذ ذى انرحمك يٍ اٌ طشٚمح انؼُاصش انًحذدج انًًرذج ٔذمُٛح الاغُاء انًٕلؼٙ طشق فؼانح نًؼاندح انرشمماخ انرٙ ًٚكٍ اٌ ذٕخذ فٙ الاخ 

  ٔػًهٛح ًَٕ ْزِ انشمٕق.
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Abstract  of Thesis:  

Stress Intensity Factor and Crack propagation are of extreme importance in characterizing the failure in mechanical 

parts containing cracks and subjected loading conditions. The modeling of crack propagation using traditional finite element 

method is a difficult task and may require re-meshing which is a time consuming and not obvious. 

A new concept termed Extended Finite Element Method (XFEM), where the singularities and geometric 

discontinuities, are numerically represented through adding new terms to the shape functions.  XFEM is used in the present 

study along with a new technique which is Local Enrichment Technique (LET) to analyze crack propagation problems without 

the need for re-meshing.  

Stress intensity factors KI and KII were evaluated using XFEM and LET in 2-D and 3-D for both isotropic and 

anisotropic materials. For isotropic materials first mode of KI is computed for single edge cracked, double edge cracked and 

central cracked cases using Abaqus 6.13. The results were verified experimentally using carbon steel specimens with central 

cracked and double edge cracks and there was excellent match with the results obtained from Abaqus 6.13. 

In order to calculate the two modes of stress intensity factor KI and KII an oblique central cracked case studies with 

(15
o
, 30

o
, 45

o
, 60

o
, 75

o
) were evaluated using Abaqus 6.13 and verified experimentally. The experimental results were found to 

be of a very good agreement with the numerical results. 

To study crack propagation in different crack sizes geometries and orientations, CCT, SECT, DECT and OCCT  case 

studies were solved numerically and verified experimentally. The OCCT cases have crack with angles (0
o
, 15

o
, 30

o
, 45

o
, 60

o
, 

75
o
). 

In other hand, by use Matlab program the development of crack analysis of FGMs Plates with certain condition is 

done by XFEM. XFEM is applied to use the T3-element, sub-triangle technique for the numerical integration, with proper 

enrichment functions in the crack location has significantly increased the accuracy of the solution. The triangulation (element 

and technique) substantially improves the accuracy of integration by increasing the order of DOFs/ Gauss quadrature. The use 

of the interaction integral method with the mode of the incompatibility provides very accurate answers for the values of SIFs. 

The use of XFEM and LET in FEM solution gave more accurate representation of the crack, which leads to more 

accurate results in the calculation of KI and KII and better estimation of the crack propagation.   

 


