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Background 
 
Aircraft wing sections are subjected to various types of loads and forces. Therefore, it is 
necessary to know the characteristics of the material and to design the member from which it 
is made such that any resulting deformation will not be excessive and fracture will not occur.  
 
A sketch showing the outline of the structural member to be used in the construction of a 
human powered aircraft wing is shown below 
 

 
A small-scale tensile testing was used to determine the mechanical properties of four 
potential materials to be used in manufacturing the aircraft wing section. You were provided 
with the test data (See Excel Spreadsheet) and was asked to write a technical report 
detailing the mechanical properties of each material and recommending a specific material 
to be used in the manufacturing of the structural member shown above.    
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Task 1 
 
Using the data provided in the Excel spreadsheet conduct the following analysis: 

1. Plot the stress-strain curve for each material.  
2. Calculate the modulus of elasticity (E) for each material. 
3. Apply the strain offset method to determine the yield stress of the material. 
4. Estimate the ductility of the materials using the percent elongation method (%EL). 
5. Estimate the modulus of resilience (Ur) for the linear elastic materials.  

 

 
Task 2   
 
Submit a technical report detailing the analysis carried out and recommendations for 
material selection. Make sure that you follow the guidelines given and include your technical 
data in an appendix.  
 
Note: The report MUST be written based on the technical report guidelines given.  
 

 
Sources Of Information:  
 

- Recommended reading and lecture notes.   
- Guideline for writing a short technical report document. 

 

 

   


