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	Major Project Questions 


Student: William Arthure
Assessor: Andrew Thorn & Kelvin Lake

	Question 1

Can you give examples of specific applications which are susceptible to the different kinds of corrosion listed in your report?

Question 1 Response (maximum 200 words)

Pitting corrosion can often take place in sea water where the passive layer on the metal has been weakened, this could be a damaged surface or an imperfection in the passive layer. This can lead to saltwater getting through to the bare metal underneath where a pit can form and quickly grow over time. 
Intergranular corrosion often occurs in stainless steels when the metal is heated between 425ºc and 870ºc, this could be when welding. During this heating period chromium reacts with carbon and forms chromium carbide which leaves the grain boundaries lacking chromium and therefore more susceptible to corrosion.
Crevice corrosion occurs when two components join and make a crevice, for example a nut and bolt. Liquid can seep into the crevice and corrosion can then begin to take place. In a small crevice oxygen levels can differ and the base of the crevice can become anodic to the rest of the crevice. This can lead to increased rate of corrosion.
Erosion corrosion is a form of corrosion often found at areas with high flow rates of water. For example, tube inlets/outlets, or burrs left on metals. These can effect the smooth flow of water, as the water flows over a burr it can create turbulence and lead to the erosion of an area of the metal. Once a small area has experienced erosion, it can leave a gap in the passive layer, therefore leading to further corrosion through this unprotected area.





	Question 2

Can you discuss the size and worth of the market consisting of companies that supply solutions to the problems that you have discussed?

Question 2 Response (maximum 200 words)

The scale of the anti corrosion coating market is huge and it only continues to grow. In 2017 the corrosion resistant coating market was estimated to be worth £20 billion and projected to be worth £30 billion in the next five years. This can be compared to a global cost of corrosion in general being worth over £1.8. trillion. The size of the companies that actually supply these products is large too. With Hammerite, the company used in this project being worth £11 million. Its corrosion resistant paint is a product used worldwide and has been around for many years as it was first created in 1962.
[bookmark: _GoBack]The sheer size and worth of the overall problem that is corrosion and the solution of corrosion resistant paints shows the scale of the problem. It is constantly trying to be resolved worldwide and will only continue to grow as more products are made.







	Question 3
Prior to painting the samples what additional preparation is required and why is this necessary?

Question 3 Response (maximum 200 words)

Prior to painting the samples, any loose rust or flaking on the surface must be removed using fine sandpaper or a wire brush. The surface should then be lightly sanded all over to create an abraded finish. Roughening the smooth surface will make it much easier for the paint to stick to the metal and will result in a maximum level of adhesion.
An area can also be created of news paper or cardboard to catch the excess paint and prevent it being. Sprayed on the wall or floor.
A primer coating can also be used to increase the adhesion of the corrosion resistant coating however this was not used in the experiment.














	Question 4
Why are you looking at Marine Environments in particular to compare your results against.?

Question 4 Response (maximum 200 words)


The marine environment was chosen as a comparison to these results as it is an extremely corrosive area, commonly known for causing damage to metals that rest in it such as boats and offshore oil rigs. The average salt content in the ocean is 5% which is not dissimilar to the salt content of 3.5% used in the results of the experiment, making for a good comparison.
Steel parts used in these marine environments are also often painted with barrier coatings as a form of added corrosion resistance. Topside components on boats for example are often coated with barrier coatings as they are splashed by waves but not fully submerged in sea water, this process is a similar, natural comparison to the salt spray test used in the corrosion rig.









	Question 5
Explain what factors are potentially causing a faster rate of corrosion at the bottom of the samples in Figures 4, 5 and 6.

Question 5 Response (maximum 200 words)

A potential cause for the increased rate of corrosion at the bottom of the samples is the angle at which the samples are positioned in the corrosion chamber. As seen in figures 4, 5 and 6 there are drilled holes at the top of each sample which are used to hold the test pieces whilst they are in the chamber. As the samples are held vertically and the corrosive solution is sprayed onto them, the liquid runs down the face of each sample and gathers at the bottom before building up and dripping off. This leads to a large amount of sodium chloride building up at the bottom of each test piece can lead to accelerated corrosion compared to the rest of the sample which only has the liquid running over it and not held for a long duration.
Stagnant corrosive liquid building up at the bottom of the sample before it drips off can create added corrosion in that area.




















image1.png
Prifysgol Cymru
¥ Drindod Dew Sant

J University of Wales
Trinity Saint David




