OME Exam Paper. Student Number 1810349
Section A Answers
1)
Combustion
Combustion of a high explosive would mean the release of energy from the explosive without a big change in pressure. Combustion is propagated by heat transfer and hot gas permeating throughout the substance.
Deflagration
Deflagration of an explosive is the subsonic combustion of the explosive. It is not as rapid as detonation but can still be violent with the production of large quantities of heat and gas.
Detonation
When a high explosive detonates it is driven by a shockwave (discontinuous rise of pressure throughout the explosive) it can occur at speeds greater than 2000mm per second.
2)
If deflagration is taking place in an explosive there may be explosives yet to be combusted in front of the combustion reaction. The heat and pressure from the deflagration can compress this remaining explosive. This can form a pressure wave which if intense enough can detonate the remaining explosive before the combustion reaction has reached it.
3)
The type of explosive in the main charge can affect the explosive power of the round, choosing a different filling can achieve this or even adding aluminium to increase the duration of the positive phase.
How the explosive is mixed and poured into the munition can also affect performance. If the mixture is poured correctly then the shell will be filled. If the explosive mixture is not poured correctly then there may be gaps in the shell which will hamper its performance.
Changing what the shell casing is made of can increase or decrease effectiveness depending on the level of fragmentation that you want to generate.
Choosing the correct propellant to fire the shell to increases or decrease the range you wish the munition to hit
Mixing of different types of explosive may yield increased explosive power but with added stability. This can be finding the correct ration between materials, such as TNT and RDX.
4)
A primary explosive is a sensitive explosive that acts as the initiator in the explosive train. It requires the least amount of energy to detonate, but can provide enough energy to detonate something more insensitive. They can be detonated by a spark, heat or friction. Examples are Lead Azide and TATP. Whereas a secondary explosive is more insensitive and is less able to b detonated by heat, friction or heat. It is usually last in the explosive train as the main charge as its insensitivity makes it safer to handle. A booster explosive in a munition would sit between the primary and secondary explosives in the explosive train, this can be a substance such as RDX, which is less sensitive than lead azide but more sensitive than a secondary explosive such as TNT. It is also powerful enough when detonated to trigger secondary explosives. Therefore, a booster explosive acts as the link between initiating a munition and detonating it.
5)
Some gun charge systems have perforations in the grains to increase the surface area upon which combustion can take place. These holes allow the grain to be subjected to heat internally and externally. This means that the rate of gas production decreases slower than if there were no holes in the propellant. The increased rate of gas production at the start of a reaction will increase the pressure acting on the munition expelling it faster and thus further from the gun barrel.
6)
If the particle size is varied in the fuel for the pyrotechnic then things such as how violent the effect is or the longevity may be affected. If particle size is increased then the surface area decreases and the rate of propagation decreases, a larger particle size will result in a more prolonged reaction. Decreasing the size though will increase the surface area and allow increased propagation, this will give of more heat and gas giving a more violent effect. It is a balance of longevity vs how powerful the effect is.
Section B Answers
1)
When a blast warhead is detonated in the air, there are three kinds of blast wave formed, the first are the primary blast waves emanating from the warhead detonation. Then there are reflected waves which are shockwaves hitting the ground and being reflected away from the ground. Then there is the Mach Stem which is the reflected and direct waves combining, with time the height of the Mach stem increases, the overpressure at the Mach stem is greater than the initial blast wave itself sue to the combination of the two blast waves. Should the altitude at which the warhead is detonated increased then the Mach Stem or the chance of forming one increases (relative to amount of explosive). If the blast is closer then the reflected waves are smaller and the Mach stem is thus smaller as well.
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If an underwater detonation occurs then any gas formed forms an expanding bubble which over expands and contracts repeatedly as it moves towards the surface. The target undergoes jarring movement and is put under pressure from the pulses the bubble is giving out as it expands and contracts.
The advantages of an air blast warhead are the highly destructive overpressure formed by the Mach stem. It also has the advantage of 3 shockwaves instead of just 1 if the bomb detonated as it hit the ground. Disadvantages of an air burst warhead are that they are not specific and can cause a lot of collateral damage. Also to achieve the Mach stem effect you need to ensure that you have enough explosive in the warhead depending on the desired altitude of detonation. The energy imparted on the ground underneath the explosion does not feel the full brunt of the blast.
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Shaped Charge








The shaped charge is made up of a liner to contain all the apparatus within, a high explosive, a wave shaper at the base of the charge, an initiator and a metal cone. Its method of operation is when fired it is propelled towards the target by a motor, when reaching a suitable distance away from the target (standoff) the initiator triggers the high explosive which due to the wave shaper sends shockwaves which hit the apex of the metal cone, distorting and melting it. The shockwave strikes the remainder of the cone and the whole metal cone becomes a molten metal jet which at great speed imparts the target with great energy and penetrates. First the explosive must be of sufficient quality and must be powerful enough to distort the metal cone and turn it into a molten jet, An RDX/TNT mix can achieve this. The metal cone must be a suitable metal for melting and distorting under heat, denser metals may form a smaller jet, the shape of the cone must be uniform as the shockwave must strike and push the apex first to form a molten jet. Standoff distance is important as distance is required for the jet to form and have sufficient penetrative power to pierce the target the longer the standoff distance the more time the jet has to lengthen and form. If any of these factors are out of alignment or the wrong shape then the charge may be rendered ineffective. The projectile should not be spinning either as this may result in the dispersal of the jet.

High Explosive Squash Head (HESH)
[image: ]
A HESH works by impacting the target and the shape of the round crumpling and moving into the target, once squashed against the target the explosive charge detonates and the resulting shockwave and pressure blasts a piece of the target in on itself. The most important aspect of this munition is the casing. The casing needs to be able to crumple once the target has been struck, but not be breached during this process or the explosive blast will be funnelled out of this breach. The case should be able to contain the blast and be sufficient to blast a piece of armour into the target. A high-performance explosive should be used such as an RDX/TNT mix. The standoff distance when using this munition should be zero, as a seal needs to be formed between the casing and the target to allow the explosive to punch through. If there is a gap then the blast will be funnelled away from the target. The munition can be made up of a strong body, but weaker head to allow the munition to crumple, or a middling material which would be enough to crumple but not break.
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