HOME EXAM

CHEM-E2200: Polymer Blends and Composites
The examination starts at 09:00 Monday 19th October 2020 and closes at 17:00 on Monday 26th October 2020
	PLEASE READ CAREFULLY:

· Answer all questions.

· Total 40 points. Questions 1-5 are worth 5 points each maximum. Question 6 is worth 8 points and question 7 is worth 7 points.  
· Questions 1-5 require citations (see next comment, below). Questions 6 and 7 require a ‘free form’ essay style answers. No references are required for the answers to this question.   

· This is a ‘home exam’ and you should use literature sources (questions 1-5) to support your answers.

· Remember to use proper citation techniques and be sure to list your references for all relevant questions (min. 2-3 citations/answer).

· Compile a list of references at the end of the answer paper. 

· Use peer-reviewed journal articles, patents, standards and/or scientific books as references.
· Points will be deducted from answers without proper citation!

· There is no limit to the length of the answers, although it is expected that questions 1-6 will require answers of around half a page in length (single spacing, 12 pt. font). 


Total marks 40
1. Describe what a “composite” material is and explain the functions of the reinforcement, matrix and interface. Give examples of typical reinforcements and matrices used and the everyday composites produced from these, as well as the applications in which they are used.









(5 points)
2. Describe what is meant by “fibre architecture” (sometimes referred to as “reinforcement architecture” or “microstructure”) and explain how it can influence the mechanical properties of a composite. Use examples to illustrate your answer.

(5 points)
3. The Cox shear-lag model can be used to describe axial elastic stress-transfer in polymer matrix composites. Describe the principles behind the model and explain how the aspect ratio of the reinforcement affects the axial fibre stress and interfacial shear stress in a single fibre model composite loaded parallel to its axis.


(5 points)
4. Explain why the axial Young’s modulus of a unidirectional fibre reinforced polymer matrix composite is far greater than the transverse Young’s modulus and explain what steps can be taken to reduce anisotropy in real life.



(5 points)
5. Explain why a composite composed of two brittle materials (e.g. glass fibre and unsaturated polyester) can be tough.




(5 points)
6. You have successfully passed the Polymer Blends and Composites course and completed your master’s degree and as result, you are in the final round of interviews for a position in well-known composite manufacturing enterprise! In this final round, the interviewer wants to know about your general composite manufacturing knowledge and asks you, “How would you manufacture a commercial wind turbine blade?” Explain how you would approach this problem and which composite solutions you would propose. (Hints: Assume that you are designing a 5 MW unit and consider the service conditions).

(8 points)   
7. Write short essay on the “Role of composites in sustainable development”


(7 points)
