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INSTRUCTIONS: Answer ALL Question 

QUESTION ONE [25 MARKS]
a. Define the following: 
(i) Polymer compounding



          
          


 [1 Mark]
(ii) Blow moulding





           


 [1 Mark]
(iii) Flame retardant 





         
          
 
 [1 Mark]
(iv) Extrusion









 [1 Mark]
b. Differentiate between the following terms:

i) Injection moulding and blow moulding




           [2 Marks]
ii) Vacuum forming and pressure forming




           [2 Marks]
c. Outline five steps of polymer compounding.


           

           [5 Marks]
d. With the help of a neat schematic diagram, describe the process for manufacture of polyurethane.



         

         


           [6 Marks] 

e. Explain the meaning of photodegradation of plastics and state three types of polymer formulation to counter this effect.






           [4 Marks] 

f. Describe what the term glass transition temperature (Tg) means and explain how plasticizer functions with regard to Tg.






           [2 Marks]
QUESTION TWO [15 MARKS]
a. Using a sketch, explain how rotational moulding technique works to make a product. [5 Marks]
b. Distinguish between physical blowing agents (PBA) and chemical blowing agents (CBA). Provide relevant examples. 





         
           [2 Marks]
c. State the three zones of extruder and in each case, highlight its function.
           [3 Marks]
d. Using simple diagrams explain precisely the gas-assist injection molding process of manufacture of plastic molded parts.




         
           [5 Marks]
QUESTION THREE [15 MARKS]
b. Fully describe the mechanism of thermal decomposition of polymeric materials.         [4 Marks]
b. Distinguish between physical blowing agents and chemical blowing agents and provide relevant examples. 



         





           [2 Marks]
c. Describe using a sketch the three sequential zones of a single-screw plasticating extruder how melting of polymer resins occurs inside the extruder.
                              
           [5 Marks]
d. Explain the meaning of extruder swell and how it can be reduced

           [4 Marks]
QUESTION FOUR [15 MARKS]
d. State the four principles of a die design





           [2 Marks]
c. Define additives and state any four desirable properties of a polymer additive?
           [6 Marks]
d. Describe exhaustively the basic mechanisms of flame retardancy for both additive and reactive flame retardants types on the subject of their application in polymeric materials.         [8 Marks]                  
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