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12.3 J-integral of Double Cantilever Beam Specimen     6                       
12.4 Elasto-plastic Material Behaviour       8 
12.5 Intricacies in Experimental Determination of J       8a    

Graphical interpretation of J        9 
Single specimen approach        10                     
J for bend specimen         11 

 Proof for J for bend specimen      11 
- Estimation of J from bend experiment, 1            

 12.6 J as a Stress Intensity Parameter        13 
 12.7 HRR Field                                                                                                                      15 
 
 

 
13. Mixed-mode Fracture 

13.1 Introduction           1     
13.2 Crack Growth Directions         2  
13.3 Energy Balance Criterion        3 
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Irwin's criterion in terms of SIF       4     
Irwin's mixed-mode (I + II) fracture envelope     5                 

13.4 Criteria that Allow Estimation of Crack Growth Direction    6 
13.5 Maximum Principal Stress Criterion       7 

Estimation of crack growth angle       8 
Experimental comparison of crack growth direction     9  
Condition for onset of fracture       10 
Experimental validation        11 

13.6 Strain Energy Density Criterion        12 
13.7 Criteria for Onset of Fracture in Mixed-mode Loading 13             
 

 
14. Exercise Problems  

Assignment No.1 Review of Solid Mechanics  
Assignment No.2 Overview of Fracture Mechanics  
Assignment No.3 Mechanisms of Crack Growth and Fracture 
Assignment No.4 Energy Release Rate, Compliance Approach  
Assignment No.5 Crack-tip Stress Field Equation  
Assignment No.6 Stress Intensity Factor Evaluation 
Assignment No.7 Plastic Zone, Irwin and Dugdale Model 
Assignment No.8 Fracture Toughness, Residual Strength Diagram 
Assignment No.9 Crack Growth Studies  
Assignment No.10 Crack Arrest/Repair Methodologies 
Assignment No.11 J-Integral 
Assignment No.12 Mixed-mode Fracture 
Assignment No.13 Experimental and Numerical Evaluation of SIF 

                  
Notes 
 
In the course content, the items with a bullet “” indicate the links provided for further study/ 
clarification. 
 
Main menu  
 
For simplicity, in the main menu of the e-book, the details regarding the link slides are not given. 
 
Search feature 
 
The search feature can accept any of the words/phrases available in this detailed course content 
(including the slides in the links) for searching the course. 
 
 

____________________________________ 
 


