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	Major Project Questions 


Student: Shaun Kilbane
Assessor: Kelvin Lake & Andrew Thorn

	Question 1

Can you please describe what material certification involves?

Question 1 Response (maximum 200 words)

In order to answer this effectively I need to provide some detail on the wider picture: Every single product that goes onto a commercial aircraft must adhere to certain safety requirements, these requirements are extensive in scope to maximise safety. These include but are not limited to stress requirements, anti-corrosive (including galvanic corrosion), certification of structural integrity in a crash condition & standard operating condition, flammability properties. Material structural integrity is fundamental to all of these areas, therefore a material is tested by Flam in what is known as a ‘burn test’, tensile testing will be carried out on sample ‘tokens’ for stress, and the material’s behaviour through different manufacturing processes will also be recorded to see how it behaves differently using different types of print thicknesses etc. All testing is completed internally by SSGB, then it is verified by Boeing/Airbus for approval to have this material on their aircraft, finally it is approved by the regulatory body being EASA (Europe) & FAA (America). The process is long and slow, this is because it must adhere to stringent safety requirements, therefore it is difficult to introduce a new material, the same is true for a new ‘special’ processes.



	Question 2

Why did you choose Fused Filament Fabrication as your AM process?

Question 2 Response (maximum 200 words)

My employer had the material ULTEM9085 approved through using this process, as mentioned in Q1, as part of the material verification process, it was required to certify “the material’s behaviour through different manufacturing processes” and also “to see how it behaves differently using different types of print thicknesses etc.”. This process was selected, and the material was certified for use using this approved process. Furthermore, as the organisation does not have an FFF machine, it had to use an external supplier, and they were subject to providing test ‘tokens’ which were tested extensively internally within SSGB, only then were they allowed to be approved as a supplier. But they were only approved to supply ULTEM9085 using FFF as an AM process only. Again, the restrictions within this sector are incredibly tight, and for good reason, but it hinders the introduction of new material and new processes incredibly.



	
Question 3

It is interesting that you chose the Passenger Control Unit on the United Airlines business class project.  Did you consider any other candidates?  Why did you discount these and select the PCU?

Question 3 Response (maximum 200 words)

I was directed by SSGB, or more specifically the R&T (research & Technology) department to focus on this unit as they wanted it to be done using AM. In fact, my initial conversation began with them surrounding this item, they were under pressure from operations to fix the issues surrounding it, and after some discussion regarding this topic being eligible for a degree dissertation, it was agreed that I would incorporate it as part of a wider topic, that being AM.

In terms of other areas, I did investigate the acoustic box myself as a candidate for AM, I found this by going through a lot of data held with in our NCR (Non-Conformity Report) database. This in itself was problematic and a laborious task due to our part numbering structure, there were several different variants, and the information on failure were very specific which meant I had to group the failure modes into categories myself. As the project progressed further my directive had changed somewhat, there was a high focus on introducing AM as a process and I was asked to accelerate the development of at least one common feature that can be introduce to the design standards guidelines.






	Question 4
What impact could additive manufacturing have on material properties and what quality checks would be needed to ensure this does not happen?

Question 4 Response (maximum 200 words)

First and foremost the raw material itself must be free from impurities and moisture as this can hinder print and therefore produce poor quality components, this can be controlled by storage and handling of the raw material in the correct way. AM as a process can have a significant impact on the material properties, and example of this is the print direction alone can impact the product’s strength. The temperature at which the material is melted will impact the mechanical properties, but as will the cooling rate of the material as it sets, crystallisation occurs as the material cools, and the size of these crystals will in turn effect the tensile strength of the material.
In terms of quality checks, test samples can be produced for tensile testing, the material can be tested using NDT techniques such as micro CT scanning also for example, including the most common form of testing which is visual inspection for any obvious defects.




	
Question 5
What steps could be taken to reduce the environmental impact of using additive manufacturing?

Question 5 Response (maximum 200 words)

AM in itself can reduce the environmental impact compared with traditional manufacturing methods due to the fact there is little to no waste material. However, polymers are a concern especially in recent years, and we should limit their use wherever practicably possible. Having said that, ULTEM9085 is a thermoplastic as apposed to a thermosetting polymer, meaning it can be melted down and reused in future. What manufacturer’s should do is to introduce schemes whereby when a component has reached the end of it’s life cycle, it can be replaced in service as normal, but the replacement item can include a surcharge if the original is not returned, this will aid the cost of replacement. Automotive garage suppliers do something similar, whereby they will sell a starter motor for example with a surcharge, but if you return the old starter motor there will be a cost saving to the buyer, plus the old motor can be modified and reused. Or, legislation should be introduced so that there are stricter controls on the use of polymers so that companies and end users are forced to rethink their way of managing polymer waste.
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