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I have chosen ‘Corrosion’ as my subject because it has a very big impact in the engineering world and society, where it is important and a ‘must’, to follow the regulations of health and safety to secure the safety of the company and work colleagues as well as my own. This research is about corrosion awareness, the different types there is, and how it can impact on solid material such as iron, gold, aluminium, platinum, etc 
Through this research, I have established the process that corrosion undertakes to damage and decay different types of metal, how harmful and dangerous it can be if neglected. There are some samples how metals react and how its environment plays a role to give way to corrosion. 
Furthermore, there is an example how corrosion has affected greatly in history such as the HMS Alarm incident in 1763, because the health and safety regulations were overlooked and not followed.
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Corrosion is a threatening and expensive problem for industries, buildings, bridges, steel works and homes where corroded electrical contacts or equipment are at risk of breaking, collapsing, flooding and even causing fire. At hospitals, equipment such as injections can cause blood poisoning if corroded. Furthermore, air pollution has caused more damage to paintings of art around the world. It threatens by weakening the containers that are supposed to store radioactive waste for at least ten thousand years. [1] 
General corrosion takes place when the atoms on a metal surface are oxidized deteriorating all of the surface. Most metals that are oxidized tend to lose electrons to oxygen either in air or in water (this decaying process is called oxidation). As oxygen decreases and electrons increases, it forms an oxide with the metal (this is called reduction). [1] 
When different types of metal come in touch with one another where reduction and oxidation happened, this process is called galvanic corrosion. Electrolytic corrosion that mostly happens in electronic equipment, water or other moisture gets trapped between two electricals contacts where electrical voltage has been applied in between. The result is an unintended electrolytic cell. [1] 
All metals can corrode. Such as pure iron, corrodes faster. Stainless steel, however, which is a combination of iron and other alloys, is slower to corrode and it is use more often. [2] 
There are other small group of metals that are less reactive than others meaning that they can resist corrosion. In nature these metals can be found in their pure form. These metals are very valuable. Such as gold, platinum, rhodium, palladium, and silver. [2] 
For example, take a look at the structure of the Statue of Liberty. It looks strong & stable. Like nearly all metal objects, but it could become unstable as it reacts with substances in its environment and deteriorates. In some cases, this corrosion can be harmless or beneficial. The greenish patina that covers the statue’s copper skin protected the metal beneath from weather damage. Inside the statue, however, corrosion has cause serious damage along the years. Its iron frame and copper skin acted like the electrodes of a big galvanic cell, so that almost half of the frame had rusted away by 1986, the statue’s one hundredth anniversary. [1]
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Uniform Attack
It is the most common form of corrosion also Known as uniform corrosion. It happens by a chemical or electrochemical reaction which depends on the whole surface exposed. The metal tends to become weaker, thinner and then fail eventually. For instance, a piece of metal steel or zinc immerse in diluted sulfuric acid will eventually dissolve at a uniform rate over the whole surface. Another example a sheet iron roof will corrode to a same degree rusting over its whole outer surface [3]
A uniform attack, or any other general corrosion it’s the most destructive corrosion on metal in a tonnage basis. However, it’s not a big concern from the technical view, because now days the life of an equipment can be estimated accurately based on comparation simple tests. More over just by immersing specimens in fluids to test their durability is sufficient. Corrosion can be prevented or reduce by using proper materials, including coatings, inhibitors and cathodic protection [3]
[bookmark: _Toc24674915]Pitting corrosion
Pitting corrosion
It is a form of corrosion characterized by holes or cavities produced on the surface of a metal material. Pitting corrosion it’s difficult to detect that’s why it is more damaging than uniform corrosion because is hard to detect and design against. Even a small pit with minimal metal decay can lead to failure of an entire engineering system. Pitting corrosion produces pits with their mouth opened or covered by a semipermeable membrane of corrosion products. It can be either cup-shaped or hemispherical. [3] 
Pitting Corrosion

[4]




[bookmark: _Toc24674916]Filiform corrosion
Filiform corrosion
Another different type of rusting that happens on metals under protective coating film and its characterized by small tracks with definite structure and directional growth. It happens more often than it is recognized. And it has become a tread of concern specially to industrial finishers. Distinguished for its distinctive head with shapes of V and blue in colour suggesting that the decaying metal is on its ferrous state. [5]
[bookmark: _Toc24674917]Crevice corrosion
Crevice corrosion
This type of corrosion attacks alloys like stainless steel and metals such as copper, titanium and aluminium. It is a confined form of attack on a surface where the passive layer breaks down or at shielded areas underneath deposits. To be effective in corroding a particular surface area, the crevice needs to be wider to let in the corroding electrolytes and stablish the ‘stagnant’ conditions. Specially of concern in places where gaps are few micrometres wide. Similar to pitting corrosion crevice corrosion has a distinctive initiation and a way of propagation, there are number of speculations. [6]
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Selective leaching
The process of attack of this type of corrosion is by removing an element from an alloy. The most typical example is the selective removal of zinc in brasses called dezincification. The majority of alloys are vulnerable to selective leaching under certain circumstances. The components that are unyielded by the environment remains, as long as it has sufficient structure that prevents them from tearing apart in little particles. [7] 
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Stress corrosion cracking
Scc is characterised by a crack, product of a combination of tensile stress and a corrosive environment. The shock on a material usually falls between dry cracking and the worn-out verge of that material. The tensile stress may be directly applied or in form of residual stress such as cold deformation and forming, welding, heat treatment, and grinding. [8]
The impact and relevance of these form of stresses is often underrated. For example, the residual stress created by welding applications lean to reach the yield strength. The accumulation of corrosion agents in restricted spaces can also develop significant stresses and must not be neglected. [8] 


Generally, most part of the surface prevails without much damage, but with fine fractures penetrating into the material. In the microstructure, these fractures may have an intergranular or a transgranular design. Scc is categorized as a devastating work of corrosion, as these fine fractures could be very hard to detect and the damage not easy to be predicted. [8]  
Stress Corrosion Cracking

[4]
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Termed bimetallic corrosion is an electrochemical process as a result of the flowing of a tiny electric current between two diverse metals causing more anodic giving way to corrosion, leaving the noble or cathodic metal undamaged. [9]
The flow of the current is the potential difference that continue either between two different parts of the same metal or two pieces or metal, where an electrolyte like moisture is present at the contact point, without it there would not be corrosion. [9]
[bookmark: _Toc24674921]Erosion corrosion
Erosion corrosion is an accelerated rate of corrosion attack in metals, product to the analogous motion of a corrosive fluid and the surface of a metal. The increment of the turbulence provoked by pitting on the inner surface of a tube could result in a fast rate increment of erosion and ultimately in a leakage. Flawed workmanship could also form part of erosion corrosion. Extreme high pitting rates in offshores well systems could be the product of a combined erosion and corrosion, the process industry which units come into contact with sand-bearing liquids, which is a critical problem, [10] and this type of corrosion can be presented in pumps, nozzles, valves, turbine parts, and equipment exposed to liquid sputter or jets. [4] 
Erosion Corrosion
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From the research of this paper found evidence how corrosion has affected greatly in history, such as the HMS Alarm, the Royal Navy frigate in 1973 was issue of the first time ever recorded study of bimetallic corrosion. [11]
It appears that the first incident where this advice was heard but ignored in 1769 when Commodore the Hon. John Byron undertook a circumnavigation in his coppered ship, Dolphin. Including the daunting chance of an uncharted Coral Sea reef trimming through the hull, ‘Foul-Weather Jack’ lost his sleep by loud thud sounds underneath the stern windows of his cabin. He documented in his log that he worried that the Dolphin’s loose rudder could fall off at any moment for its iron pintles, because they were corroded away to a shape of a needle, that were in contact with the copper sheathing. With no expectation of fixing in such a critical circumstance, this was a needless worry including the rest of the crew that he had to confront. [11]
From then on, the anomaly of bimetallic corrosion (galvanic corrosion), in addition with other types of corrosion mentioned in this research, has continue to happen but not as often if not rare, as long as health and safety regulations are follow to the letter, to prevent these tragedies from happening again, also as technology keeps moving forwards letting us reach (scan and monitor) places the human eye cannot see to find and detect these phenomenon in time.

HMS Alarm and the Royal Navy Frigate in 1763

[11]
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With the conclusion of this research we have looked how ‘Health and safety’ is important industrially and in society to prevent any failure or even more, dangerous or fatal accidents costing greatly to companies and organizations as well human lives. By being aware of the types of corrosion we can then identify and prevent.
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