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1     (a)      Calculate the Fracture Toughness K1C required to cause propagation in a   pre-fatigue  cracked three-point bend specimen from the following:

                                                     K1c = σ[image: image1.png]YV ma




                 Where:   Y (Geometric Compliance Factor) = 3.0
                                σ   = (Applied Stress) = 150MNm-2
                                a  =  Crack Length

                 and:       w (specimen width)  =  25mm

                                α = a/w

                                Y =  [image: image2.png][(1.12 + «(2.91a —0.64)]
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Quadratic equation [image: image5.png]





                                                                                                                   (12 marks)  

        (b)    The value of the crack length(a) used in the calculation 

                 above can be practically measured using a number of

                 methods/principles. Briefly discuss four of these methods and 

                 include the advantages and limitations in each case.

                 Explain why the crack would normally bow during propagation and 
                 how this may be “converted” into an average crack length, for the 
                 purpose of calculations, in  practice.  
                                                                                                                   (8 marks)

2    (a)      Sketch and label:

                (i)  a typical S-N fatigue curve. 
                (ii) a typical da/dN versus Delta K curve.  
                Compare and contrast both of these fatigue assessment approaches

                by critically appraising each approach in turn.
                                                                                                                   (12 marks)

                In addition to changing the material, the fatigue failure of metals can

                be minimised in practice by the adoption of a number of methods. 

                Discuss four of these methods and explain the principle/procedure 

                operating in each case.
                                                                                                                    (8 marks)

               .
 3   (a)    The tensile properties of metals are some of the most important 

               mechanical properties determined in engineering.  Sketch and label a 

               typical stress - strain curve and describe how each of the five tensile 

               properties are calculated in practice.  
                                                                                                                  (10 marks)

      (b)    Describe the structural changes (with the aid of illustrations) that take 

               place during the tensile testing of both metals and polymers and 

              discuss the limitations of the tensile test in general terms.
                                                                                                                  (10 marks)
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