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BEGIN EXAM QUESTIONS HERE!

ANSWER ALL QUESTIONS

Question 1

Define the term ‘explosion’. 
[2 marks]

Explain the difference between burning, deflagration, and detonation.  

[8 marks]




Question 2 

Draw a wiring diagram that depicts the common types of explosives in everyday use.     
[3 marks]
Briefly describe the characteristics each type of explosive you have identified, giving two named examples of each.

											[5 marks]
A large quantity of ammonium nitrate and fuel oil has failed to detonate during a trial. The investigation shows that only a commercial detonator has been used to facilitate. Explain why the ammonium nitrate and fuel oil failed to detonate.

											[2 marks]
 

Question 3

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

[bookmark: _Hlk98758721]Why are critical diameter and density so important in terms of munition design? 
[2 marks]

Draw a diagram of fixed-case artillery round. Annotate the types of explosive that you could expect to find in the fuze, main filling and primer/propulsion system. 
										[6 marks]
Question 4

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

Explain why the gaseous plume following a TNT explosion is so dark in colour. 
										[1 mark]

What products of detonation would you expect to find for EGDN given its oxygen balance?
[3 marks]

If aluminium were added to an explosive, what product of detonation would aluminium produce? Briefly expalin what happens to the heat of explosion Q and gas volume V.  
[3 marks]

Question 5

Give an example of a ‘hot spot’ in an explosive composition and explain its importance in deflagration and detonation. In your answer consider the factors that would prevent a ‘hot spot’ from progressing towards detonation.							
[10 marks]

Question 6

Describe the difference between a single, double and triple base propellant, identifying the type of ordnance or munition that they would be used for.  
[4 marks]

What could be added to a single or double-based propellant to further increase the force constant required for tank ammunition? What would an increase in force constant do to the barrel and what would be the associated implications? How could the flame temperature be moderated?
[6 marks]

Question 7

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

										[3 marks]

Explain the types of warhead you could use to defeat: a) armour; b) personnel out in the open; and c) a fast-moving jet at low altitude.
										[2 marks]

For each type of target above, explain the principal mechanism of damage.
										[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]

Why is it necessary to match the kinetic energy of a weapon system to the target?

										[2 marks]

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

Describe the make-up and function of a typical coloured smoke composition.
										[4 marks]
The potential reaction chemistry of a binary smoke mixture may be described as follows: 
[image: Table

Description automatically generated]
Which of these two schemes is the most acceptable in terms of smoke production and why?
										[6 marks]
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Number Combustion reaction of mixture Fuel Heat of  Specific volume of
of content of combustion gaseous reaction
mixture mixture products
%  MIkgh) (m’ ke)
1 8 KCIO, + C H,,0, . H,0= 26.9 4.43 0.401
8KCl+12C0O,+12H,0
2 4KClO,+ C,H,,0,.H0= 423 2.63 0.632

4KCl+12CO +12H,0





