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BEGIN EXAM QUESTIONS HERE!

ANSWER ALL QUESTIONS

Question 1

Using diagrams to illustrate your answer, explain ‘deflagration to detonation transition’ (DDT) and the effect of charge diameter on the velocity of detonation (D).
[10 marks]


Question 2 

Draw a hierarchical 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 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 explosives 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 (W) for EGDN, nitroglycerine (NG) and TNT. 
[3 marks]

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 explain what happens to the heat of explosion Q and gas volume V.  
[3 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]


An artillery shell containing TNT is fired from a self-propelled gun on return from long-term field storage in a country with a diurnal temperature range of +52oC to +2oC. The shell is not inspected before firing, resulting in a breech explosion. Explain how the effects of diurnal cycling on TNT may have caused the premature explosion.
[5 marks]

Question 6

State the typical energetic compositions of single, double and triple base propellants and the likely use of each.  
[3 marks]


For a single base propellant, what is the maximum theoretical percentage (%) for nitrogen? Explain how the nitrogen content impacts upon Force Constant and Flame Temperature.
[3 marks]


A tank gun requires the highest pressures to achieve the required muzzle velocity for a long rod penetrator. What could be added to a double base propellant to achieve such performance and how would this affect barrel life? 
[3 marks]


How could the barrel life be extended?
[1 mark]

Question 7
Describe the explosive train, explosion mechanism, advantages and disadvantages of a Fuel Air Explosive device.
[8 marks]

Draw a Pressure-Time graph comparing a Fuel-Air Explosive (FAE) with a Conventional High Explosive.
[2 marks]



Question 8
You have two 1kg spherical kinetic energy projectiles, Projectile A has a diameter of 29mm, the diameter of Projectile B is 4mm. Assuming that each strikes the target at the same velocity, which will penetrate furthest, and why?
[4 marks]

Which of the two kinetic energy projectiles shown below is likely to achieve the greatest penetration in a standard armour target, and why?
[6 marks]
[image: Fig 1007]
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Question 9

Chemically, what is the difference between a gasless and a gassy delay?
[4 marks]


When would each type be used?
[2 marks]


Explain the balance between conductivity and porosity in the functioning of a pyrotechnic delay.
[4 marks]















Question 10

See below the spectra of a blue and a red flare.
[image: ]

[image: ]

What do these spectra tell us about the combustion of each flare?
[4 marks]


Why do we need different combustion regimes?
[6 marks]
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