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Q1.  Extensional stiffness of laminates, and application to stress analysis. 

Most candidates showed a good understanding of laminate plate theory and of the notion of a 

balanced laminate.  Many could so the matrix manipulations without error.  A surprisingly large 

number of candidates treated the spherical pressure vessel as a circular cylindrical pressure vessel. 

Overall, the candidates found this a straightforward question, and obtained a high average mark. 

 

Q2.  Qualitative questions on properties of laminates. 

Candidates showed a general appreciation of the main issues, but many attempts lacked sufficient 

detail.  Few drew sketches or made quantitative references.  Overall, the answers were somewhat 

vague. 

 

Q3.  Pressure vessel stress analysis for a filament wound pressure vessel. 

Most candidates knew how to manipulate the compliance of a lamina due to rotation of axes.  A 

surprisingly large number struggled to obtain the most compliant orientation of a lamina.  There was 

an excellent understanding of the process of filament winding, but a mixed understanding of how to 

obtain the strain ratio in the axial and hoop directions. 

 

Q4.  Failure of laminates.  

Most candidates understood the main ideas behind the various failure criteria.  The first part on 

compressive failure by microbuckling and fibre pull-out were well done.  Marks were lost in part (b) 

by candidates not setting out the various possibilities of which failure mode dominated. 

 




