




























Comments by the Principal Assessor on candidate performance 

 

Q1  Dugdale model for plasticity and the Williams stress singularity at a crack tip.   

The least popular question of the exam.   It was a straightforward question and candidates 

understood the main ideas, but many answers lacked depth. 

 

Q2  Residual stress effects in fatigue. 

This popular question was generally well done.  The first easy part (a) was answered in too 

cursory a manner and students did not talk about the effect of mean stress upon both fatigue 

crack initiation and fatigue crack growth.  The more challenging part (c) was well done. 

 

Q3.  Infinite life design against fatigue crack initiation and growth, and on how to factor 

in residual stress effects into a fatigue crack growth calculation.   

Most candidates showed a good understanding of the fatigue crack growth threshold, and of 

the notion of linear superposition of stress intensity factors.  The derivation of the cyclic 

crack opening was a challenge, and none sketched how Kmin and Kmax varied with crack 

length in part (c).   

 

Q4.  Fatigue crack initiation under random loading.   

Most understood the main ideas on ratchetting at a notch root.  The analysis by beam theory 

was well executed.  Marks were lost in part (c) by not invoking the Goodman and Basquin 

laws. 

 

 


