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BEGIN EXAM QUESTIONS HERE!

ANSWER ALL QUESTIONS

Question 1

Define the terms ‘explosion’ and ‘explosive’. 
[3 marks]

Explain the difference between burning, deflagration, and detonation.  

[7 marks]

Question 2 

Draw a wiring diagram that separates out high and low explosives. Explain the principal differences between both types of explosive in terms of their sensitivity to stimuli.
											[8 marks]
Explain what you understand by the term ‘tertiary’ explosive.
											[2 marks]
 

Question 3

Explain the factors affecting detonation.
[7 marks]

[bookmark: _Hlk98758721]Explain what you understand by the terms homogeneous and heterogeneous explosive?  
[2 marks]

Would you expect a heterogeneous explosive to have a higher velocity of detonation than a homogeneous explosive?

										[1 mark]
Question 4

Draw a graphical representation of heat of explosion (Q) and oxygen balance () for EGDN, nitroglycerine (NG) and TNT. 
[3 mark]

What colour would expect to dominate the products of detonation of TNT? 
										[1 mark]

Describe how you could improve the oxygen balance of TNT to produce more useful products of detonation.
[6 marks]
Question 5

Describe what you understand by the term ‘hot spot’ initiation of explosives.		
[4 marks]
Why is ‘dead pressing’ a problem with explosives?
[1 mark]

Describe the primary constituent(s) of a single, double and triple base propellant, and their relationship in terms of force constant (energy released).  
[5 marks]

Question 6

Draw a schematic of the explosive train that would be required to initiate NTO (a tertiary explosive), labelling the types of explosive that you may expect to see incorporated within that explosive train.
[6 marks]
The designer no longer wishes to use a primary explosive in the explosive train. What type of detonator could be incorporated into the explosive train, and what mechanism would it use to commence the detonation process?
										[4 marks]

Question 7

Draw a pressure-time curve for a typical explosion in air, annotating the key aspects associated with blast. Provide indicative timings for any phase that you describe.

										[5 marks]

Explain the types of lethal mechanism that an explosion underwater can deliver to a surface vessel.
										[5 marks]
Question 8

Describe the 4 categories of blast injury to humans, giving examples of the type of injury that may be sustained.
										[8 marks]

Explain what you understand by the term kinetic energy density.
										[2 marks]

Question 9

What are the ingredients of gunpowder?
										[2 marks]
Besides controlling the percentages of the constituent chemicals, what do we need to do to ensure complete and rapid combustion?
										[4 marks]
How is this achieved in the manufacturing process?
										[4 marks]

Question 10

What are the issues associated with the reaction between Phosphorus and Water?

										[3 marks]

How is this emergence managed in the treatment of red phosphorus?
										[3 marks]

What are the considerations for smoke composition ingredient selection that have to be taken as a result?
										[4 marks]
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