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	First Marker’s General Comments and Original Mark

This is an exceptionally well written report, which presents a novel theme for the energtics industry. Worthy of IEC 24 given its title! You have spent a considerable amount of time on this James, attended all project reviews and as such it is very strong in detail and substance. Well done, this is a 1:1 level report.
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	Second Marker’s General Comments and Original Mark

I agree with the first marker. Fundamental work on energetic material processing is vital to the uptake of new processing techniques.

I am looking forward to an entertaining presentation at the Viva. 
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	Survey
	Review
	Experiment
	Development

	1.Research-informed Literature
	
	
	
	

	Introduction
	/5
	/5
	/5
	4/5

	Literature Review
	/20
	/35
	/20
	12/15

	Comments:

Marker 1:

The introduction was very clear, with each stage of the project described. As the project is extremely novel, several quite complex activities surrounding safe explosive manufacture were well presented, including explanations of their capabilities and limitations. The literature review was detailed and structured correctly, despite this being a novel RAM AM capability.

Marker 2: I wondered where we were going with this when I first started reading. Mix in Case means something different to me. But I soon became engrossed in a very interesting report.
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	Review
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	Development

	2. Knowledge and Understanding of Subject
	
	
	
	

	Methodology
	/5
	/5
	/5
	4/5

	Survey Design
	/15
	 -
	 -
	 -

	Requirements/Design
	 -
	 -
	 -
	4/5

	Comments: 

Marker 1:

What I really liked about this project was your ability to use every aspect of your learning over 5 years. There is physics, chemistry, CAD, systems engineering and scientific principle used in good measure. Effective use of definitions, which were well referenced. A flowing document that naturally leads into the next section. Clear understanding of energetic materials and the importance of RAM AM in safety – in-case mixing, remote operation, complex shapes, energetic futures, removal of ‘insults’ such as static, friction etc. Introduction of MikeBot as a new methodolgy in improving extrusions was also hugely interesting and relevant. Mr Howe kept my attention throughout. Experimental method was easy to follow with the use of clearly labelled diagrams. Column 5 is not labelled as such, make sure you label the columns if referring to one. Observation: HTPB is an out-dated PBX to refer to given its carcinogenicity.


Marker 2: 

An interesting report. As a well-known “RAM sceptic” I was impressed by the report. I would have preferred the use of the term “mix in vessel” rather than “mix in case”. Mix in case to me means mixing in the warhead itself rather than mixing in a vessel with which you then do something useful. (Very useful in this case)

Extrusion as a quality measure is an interesting choice. There are problems associated with “moving” PBXs in this way. I wonder if you are seeing some non-Newtonian behaviour here. 
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	3. Analysis
	
	
	
	

	Results & Discussions
	/25
	/25
	/25
	21/25

	Conclusions and Recommendations 
	/10
	/10
	/10
	7/10

	Comments:

Marker 1

One confusing sentence stuck out relating to Dymax and Melamine. You mean that the Melamine replaces the RDX, but what are the similarities in properties? You do not really mention why. 

Aargh...For starters is a really detracting non-technical terms when justifying why RAM mixing is becoming popular. 

Your choice of materials and why some were preferred to others is very well written. For example, why PEI powder coated spring steel is preferred over other print beds. 

Other than these minor observations, a professionally written analysis of the problem at a level gusting 6/7. Your discussion also explained shortages of materials and the impact on the project, which from my perspective as supervisor has been minimal. I have already mentioned how your use of all the OME skills learned on the degree have brought this project to life. 

Your conclusions and recommendations were well structured. You mean affected, not effected. Would the introduction of dyes affect explosive compositions moving forwards. My sense is ‘no’ but it would be good to learn about any attempts using RDX etc in the future.

Marker 2: Agreed

Control of materials is vital in any mix. An exploration of why Iron Oxide and graphite behave differently might be useful. Materials characteristics would be one key leading indicator of quality.
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	4. Practical Application and Deployment
	
	
	
	

	Development
	 -
	 -
	 -
	13/15

	Experimental Design
	 -
	 -
	/15
	 -

	Comments: 

Marker 1:

A clearly laid out and structured report, leaving the reader comfortable with the technical jargon presented. This is an extremely well-written project in a particularly novel area. James, you have come a long way during this project and have demonstrated a thorough understanding of the scientific concepts involved.

Marker 2: Agreed, very interesting. One I’d like to discuss further as it raises the importance of material controls in new process techniques. This report has the “so what” factor in spades.
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	5. Skills for Professional Practice
	
	
	
	

	Reflection
	/10
	/10
	/10
	7/10

	Quality of Report
	/10
	/10
	/10
	7/10

	Comments: 

Marker 1:

Your reflection and development points are well noted. Yes, a better camera to take imagery would have been useful and we did discuss this. You have managed to improve the photos you did take and have replaced some from previous drafts. Other than that, well done.

The quality of the report is exceptional, very few negative points for me to raise, other than the use of jargon is some parts, which I have already mentioned. You clearly sought a peer review.

Marker 2:- Agreed. The only thing I would add to the better camera comments would be the use of a spectrometer, similar to that used in paint matching? 
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	/100
	/100
	/100
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