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BEGIN EXAM QUESTIONS HERE!

ANSWER ALL QUESTIONS

Question 1

What is the difference between a physical and chemical explosion. 


[2 marks]

Explain the differences between burning, deflagration, and detonation?  

[6 marks]

State the law that governs burning rate and pressure under constant volume conditions.

[2 marks]




Question 2 

Draw a diagram that depicts high and low explosives.     
[3 marks]
Briefly describe the characterisitics of each type, giving two examples of each. 

											[5 marks]
A breakdown specialist is working in an explosive processing area and is not wearing anti-static footwear. He is handling small quantities of lead azide. Is this safe practice? If not, why not?

											[2 marks]
 

Question 3

Define the terms ‘critical diameter’ and ‘critical density’.
[2 marks]

[bookmark: _Hlk98758721]A bare charge mass comprising TNT and RDX is struck by a high velocity bullet but does not detonate. However, the same charge mass confined within a mortar round detonate when perforated by the bullet. Assuming critical diameters and densities are the same for both bare and confined charges, explain why this may be the case. 
[3 marks]

Draw a diagram of a tertiary explosive train and label the explosive components that would be required to achieve detonation. You should clearly state the type of explosive that may be found in each component.
										[5 marks]
Question 4

Explain why nitroglycerine (NG) has a positive oxygen balance. Your answer should contain the molecular formula for NG and the precise products of detonation at standard temperature and pressure.
[5 mark]

TNT has an oxygen balance of approximately -74%. However, a more energy efficient explosive is required. Describe what would happen to the oxygen balance if: 1) 50% of the TNT composition were replaced with RDX (oxygen balance -22%); 2) 50% of the TNT composition were replaced by ammonium nitrate (oxygen balance +20%). 

[5 marks]

Question 5

Define the term ‘hot spot’ and its importance in the detonation process. Your answer must include examples of two types of hotspot and explain ignition temperature. Assume that the explosive is of sufficient critical diameter and density to sustain a detonation.			
[5 marks]
A guided weapon is being transported by vehicle in its standard packaging. On arrival at the depot the safe-to-arm display light on the packaging has turned from green to red. Your supervisor asks you to open the packaging to determine if the missile is safe to use. What, in your opinion, may have happended to the missile during transit and is the request of your supervisor appropriate.

										[5 marks]

Question 6


Describe the energetic compositions of a triple base propellant and the type of weapon systems that it may be used in.  
[3 marks]

For a double base propellant, what is the maximum theoretical percentage (%) of NG that can be safely added, and what stabiliser would be used? What can happen if too much NG is added to NC?
										[3 marks]

Describe the concept of a high energy nitramine (HEN) propellant and what it may be used for? 
[3 marks]
How can wear of a barrel be reduced when a HEN is used?
										[1 mark]

Question 7

Explain the types of lethal mechanism that you could use to defeat: a) armoured fighting vehicles; b) submarines in deep water; and c) well fortified structures below ground.
										[5 marks]
A commercial vessel containing 1.14 million barrels of crude oil in 8 storage tanks catches fire. No storage tank is completely full or empty and explosion gases have accumulated. Describe the type of explosion risk that this vessel represents and how the blast wave could differ from a conventional explosion. 

										[5 marks]

Question 8

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

An old WW2 bomb is discovered underwater with technical data suggesting that it contains 680 kg HEXANITE (60% TNT, 30% HND and 10% Al). Briefly explain what two types of disposal method you could apply, and which would be more ethical environmentally.
										[4 marks]

What non-explosive hazard does the TNT and HND present?
										[1 mark]

Question 9


Explain the term stoichiometric mixture.
										[2 marks]

Draw a graph which illustrates how performance (e.g. energy output) changes with respect to ingredient ration for a binary system in Jg-1 of mixture.
										[3 marks]

How does the energy output change when measured as Jmol-1 of oxidant available?
										[2 marks]

Why, for an illuminating flare, does the peak performance occur at 60% magnesium when the stoichiometric mixture calls for 56% magnesium?
										[3 marks]


Question 10

What are the ingredients of gunpowder and in what ratio would they normally be found?

										[3 marks]

Besides controlling the percentages of the constituent chemicals, what do we need to do to ensure complete and rapid combustion?

										[2 marks]

How is this achieved in the manufacturing process?

										[5 marks]
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