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Introduction
This project is an investigation into the corrosion properties of 
mild steel and the effects of layering a protective barrier coating to 
investigate the rate of reduced corrosion. Different forms of 
corrosion will be taken into consideration, focusing on the main 
areas that are likely to occur in the given conditions.
There are many companies that claim their barrier coatings can be 
painted onto an already corroded piece of steel and prevent 
further corrosion for many years to come. This report will aim to 
test the theory of corrosion prevention and show a visual 
representation of the effects adding gradual layers to the steel will 
have. 

Aims
The aim of this project is to research painted coatings that can be 
applied to mild steel and to experiment the effect that the number 
of layers will have on the corrosion resistance. In industry these 
layers may also be susceptible to scratches or dents. This report 
will test how effective the coatings will be under different 
circumstances.

Research will be mainly based on; 
• What is corrosion
• History of corrosion
• Why does corrosion occur 
• Types of corrosion  
• Methods of painting coatings
• How they improve corrosion resistance

Types of corrosion 

Mechanisms of corrosion
Figure 1: Different types of corrosion (Oxyplastuk, 2019)

The reaction going on here is as follows; 
Fe + 3O2 + 2H2O = 2Fe2O3H2O
(Steel) + (Oxygen) + (Water) = Hydrated ferric oxide (Rust)
Where, at the anode:
Fe → Fe++  + 2e-
And, at the cathode:
O2 + 2H2O + 4e- → 4OH-

Methodology

Results

Conclusion

A continuous salt spray of 5% sodium chloride at 35ºc will be applied 
to the test samples over a336 hour period.
This testing regime was used to test the corrosion resistance of mild 
steel coated in hammerite paint. 
A published experiment was used, by a company called Marott 
Graphic who undertook this testing regime, as original conclusive 
results were not found.
Different samples were coated with increased layers of the 
hammerite paint to test the effects of corrosion resistance over time.
Samples were cut to size and sprayed using a spray paint gun, 
allowing each coat time to dry before the next was applied. 
Three different applications of the barrier coating were applied to 
three different samples. One being a single spray light coating, the 
second being a double spray medium coating and the third being a 
heavy three pass spray coating.

Figure 2: test sample 1 – single coating Figure 3 :test sample 2 –double coating Figure 4 : test sample 3 – triple coating

The heavy, three pass coating provided the best resistance to corrosion 
showing significantly less corrosion after 336 hours in the corrosion 
chamber than a single pass of the coating.  Three layers of the hammerite 
paint provided a very close comparison to the amount of corrosion 
resistance after the full course of the experiment as one layer showed 
after just 72 hours in the corrosion chamber. 
The corrosion product of sodium chloride is resisted from accessing the 
underlaying metal through the coating and when sprayed onto a mild steel 
plate, allowed to dry and then coated two more times a thick film is 
formed. It has become evident from this investigation that the increased 
number of layers of the coating and therefore the thicker the film 
surrounding the metal, reduces the rate of corrosion. 

Results published by Marott Graphic and used to form original analysis for this 
project. (MarottGraphics, 2019)
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