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BEGIN EXAM QUESTIONS HERE!

SECTION A
ANSWER ALL QUESTIONS

Question 1

Describe and compare blast phenomena in air and underwater (simple diagrams may be useful)

																			[5 marks]


Question 2 

a.	What is meant by ‘energy coupling’ with respect to warhead design and give an kinetic energy penetrator example where too much energy may fail in its energy coupling objective?

										[2 marks]


b.	In designing a warhead, what are the key constraints that must be considered prior to its detonation at the target?

[3 marks]


Question 3

State the Gurney approximation equation for a long cylinder. Using this equation estimate the initial fragment velocity from a cylindrical fragmenting warhead that has a steel case of 12 kg and filled with 14 kg of RDX/TNT 60/40 (Gurney constant of 2700 m/s) .

										[5 marks]








Question 4

Compare and contrast natural, controlled and pre-formed fragments. 


[5 marks]

Question 5

For modern propellants, what are the the:

a.	desirable properies of ‘next generation’ solid gun propellants?
[3 marks]

a.	advantages of using an ‘energetic plasticiser’ in a propellant?
[2 marks]


Question 6

Kinetic Energy (KE) penetrators normally achieve velocities vastly exceeding that of a fragment from a conventional explosive filled shell. In respective of these KE penetrators, what are:

a.	the material properties required to achieve this high KE value?
				[3 marks]

b.	the projectile design characterisitcs to achieve penetration? 

[2 marks]







SECTION B
ANSWER TWO OUT OF THREE QUESTIONS

Question 7


Blast warheads can be designed to function within or outside a target. Describe the mechanisms, designs and functions of the following types of blast warhead in air:[10 marks]


a.	Internal blast warhead
										[17 marks]
b.	External blast warhead
[bookmark: _Hlk98758721]
[18 marks]

											
Question 8


(a)	What are the 3 basic types of gun propellant, their ‘generic’ composition, and specific use? 

																						[15 marks]

(b)	Briefly discuss the role, and provide an example, of the following additives in a conventional gun propellant:

	(i)	Stablisers

	(ii)	Plasticiers

	(iii)	Surface lubricants

	(iv)	De-coppering sgents

	(v)	Surface moderants

[20 marks]


Question 9

Explain the function design functions, scicentific principles and advantages / disadvantages a designer must consider with the following direct explosive energy mechanisms:


a.	High Explosive Squash Head (HESH)
									

b.	Shaped Charge Jet (SCJ)


c.	Explosively Formed Projectiles (EFP)
										[35 marks]
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