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This author’s task within the group assignment was to look at the critical topic of propellant stability and ageing.  The author used various resources including books, journals and websites to research the content.
The author hoped to reinforce the idea that high energetic performance alone is insufficient when evaluating rocket propellants.  There was focus made on the topic of ageing, both physically and chemically and the impact this can have on the performance of the propellant.  There was specific information on ageing failure modes such as debonding, cracking, migration of ingredients and slump deformation.
Physical ageing is a thermo-reversable process and requires no permanent chemical changes to the propellant. Thermo-reversable implies that the material can change its state in response to temperature changes. In this case it implies that the propellant binder can form a rubbery gel when heated and revert to a glassy state when cooled. The glass transition temperature (Tg) is the specific temperature at which this transition from glassy to rubbery occurs. As binders age, they naturally become stiffer, and the glass transition temperature shifts to occur at a higher temperature meaning the propellant becomes more susceptible to cracking increasing the risk of unintended initiation during storage and use [1].
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[bookmark: _Toc219563374]Figure 1 - Glass Transition Graph
In order to see the effects of the ageing on the specimen there were shown to be three main ways of seeing the degradation. These were explained in more detail; Scanning Electron Microscopy (SEM), Thermogravimetric Analysis (TG) and Differential Scanning Calorimetry (DSC).  This degradation is important to be able to see as the chemical and physical stability ultimately governs safety, reliability and service life. 
The Scanning Electron Microscope was shown to work on the principle of targeting a focused beam of electrons in a rectangular (raster) pattern producing an image that allows an understanding of the structure and phase of the specimen. Techniques like this are also commonplace in explosive forensics for determining what the substance may be as it allows the user to gain knowledge of it’s physical/ chemical make-up.
The summary of how thermogravimetric analysis is used to study how the mass changes as it is heated or cooled was discussed and shown via images and examples of graphs. The importance of the measurement of oxidiser stability in the measurement of product lifetime was addressed and described.
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[bookmark: _Toc219563375]Figure 2 - Thermogravimetric Graphs
The use of the differential scanning calorimetry in thermal analysis used to study phase transitions in materials was described.  It was also shown how, by measuring the heat flux and looking at the changes in temperature. This is commonly used to measure the rheological properties of materials and the likelihood of the propellant developing defects like debonding and deformation.  Information for this was gathered from looking at case studies [2] and journals [3].
There was a strong distinction made between the physical and chemical stability and the discussion showed that physical ageing mechanisms such as debonding, cracking, and slump deformation can be just as dangerous, if not more so. These defects directly influence burn surface area and burn rate, which may result in unintended pressure spikes or catastrophic motor failure. This highlighted how ageing is not simply a slow decline in performance, but a potential trigger for sudden instability.
The author believes the section undertaken was researched thoroughly and presented well, both during the presentation and on the slides. Although if the author had the opportunity to repeat the presentation, they believe an alternative approach of focusing further into the relationship these techniques have with the wider OME environment. They would also have liked to form a conclusion on the apparent stability of the two mentioned propellants using valid data gathered from a combination of their own research and that of what can be found in journals and other academic papers.
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