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ABSTRACT 

This research work studies the corrosion behavior of coated and uncoated ship hull in marine environment 

(sea and waste water media). The corrosion rate was determined using weight loss technique. The study 

reveals that Corrosion rate of the material is higher in Waste water than in Sea water. Coated samples 

showed better corrosion resistance. 
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1.0 INTRODUCTION  

Corrosion remains a big challenge to the maritime world, due to its environmental hazard both to human and 

aquatic life and its economic implications. Although Ship hull corrosion cannot be totally prevented, the aim 

is usually to control it within economic limits from shore to shore [4]. 

Sea water poses threats to the life span of moving vessels especially trans-oceanic carriers. Ship hull 

corrosion starts from the shore due to accumulation of Waste water along the coast lines i.e. the terminals. 

This has led to abandonment of several ships, causing serious ocean encroachment to the shore. Regular dry 

docking has revealed a lot of surprises on ship hull deterioration rate contrary to evaluations. The corrosion 

rate of Ship hull and offshore facilities produced from mild steel have been found to be high [2]. 

The hull of a ship refers to the outer shell or covering, this is the part of a vessel which is largely immersed 

in the water. The protection of this submerged portion of a ship and the necessity of it, whatever material the 

ship may be constructed of, seems to have been long acknowledged and practiced [3]. The materials 

employed for this purpose are almost innumerable, and this include wood, copper, lead, zinc, porcelain, 
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Roman cement, Portland cement, leather, tin, yellow metal, India-rubber, tinned iron, woven metal and 

vegetable fabrics, brass, glass, plaster[1].  

A boat, thirty feet in length, was found in the fifteenth century sunk in the Mediterranean in twelve-fathoms 

water, which had the deck covered with paper and linen, and sheets of lead fastened with gilt nails over all; 

and when stripped off, parts of the covered portion were found quite dry, the boat being estimated to have 

been 1400 years submerged. The hull was of cedar and larch [7].  

A Roman ship sunk in the Lake of Nemi was found to have been coated with bitumen, over which sheets of 

lead had been nailed with gilt nails. The seams of this vessel were caulked with tow and pitched, the 

material of the hull being larch [6]. 

The portion of ship most vulnerable to corrosion is the underwater hull, and this is where corrosion can have 

the most catastrophic effect [8]. This work is therefore aimed at estimating the corrosion rate of ship hull 

produced from mild steel and also to study the effectiveness of coating as a preventive measure for corrosion 

of the hull.  

 

2.0 METHODOLOGY 

Plate of ASTM A572-04 Grade 50 Type 2, size: 4m x 8m with thickness 10mm, was sourced from NIGER 

DOCK plc, Snake Island; Lagos, Nigeria with known spectrometry analysis and manufactured by CMC 

STEELS, Texas USA. Ten (10) pieces of “ready-made” quality control verification samples sent from CMC 

STEELS, Texas were machined and shaped for the corrosion study. 

Eighty (80) pieces of 50mm x 50mm samples were cut out of the full sheet of this material (already sand 

blasted), mild steel plate of 10mm thickness. 39 of these samples were subjected to single anti-rust and PPG 

protective coating, then weighed and their various values were measured and recorded; While the remaining 

39 samples were uncoated but also weighed. Seawater was obtained from offshore through a vessel that 

came for dry- docking at Niger dock shipyard Lagos, Nigeria. Twenty (20) litres of the seawater was turned 

into the simulator bath while the remaining was used for corrosion test. The waste water used was obtained 

from Outer Marina, CMS Ferry- Station Lagos Nigeria. It is an area of accumulated waste water entrance to 

the sea. 

The specimens were immersed in the prepared media separately by  tying wooden string on them and 

lowering them completely in the  laboratory atmosphere and labeled for the number of days for the  

corrosion test, at the end of which they were removed, cleaned and weighed. The specimen’s weight loss 

recorded form the basis for determining the corrosion rate with time using Corrosion Penetration Rate (CPR) 

formula below: ��������� �	�	
��
��� ��
	(���) =
��

ρ��
 

Where:  

k = a constant of value = 87.6 

w = weight loss due to corrosion in milligram 

t = Corrosion immersion/exposure time in hours 

ρ = density in g/cm
3
 (mild steel) 7.87g/cm

3 
 

A = specimen surface area in cm
2
 

CPR = corrosion penetration rate in mm per year. 

 

 

3.0   RESULT AND DISCUSSION 

The spectrometric analysis of the ASTM A572-04 is stated in table 1.0 below. The graph of corrosion rate 

against time for different media and situation were plotted in figures1-3 to evaluate the corrosion behaviour 

of the samples. 
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Table 1.0: Spectrometric analysis of ASTM A572-04 

Element Mn P S Si Cu Cr Ni Mo Cb V Sn B Ti 

Composition 

(%) 

0.084  

 

0.017  

 

0.04  

 

0.21  

 

0.51  

 

0.15  

 

0.14  

 

0.03  

 

0.001  

 

0.021  

 

0.014  

 

0.004  

 

0.001  

 

 

 
Figure 1: Corrosion rate and Time of coated and uncoated sample in sea water. 

 
Figure 2: Corrosion rate and Time of coated and uncoated sample in distilled water. 
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Figure 3: Corrosion rate and Time of coated and uncoated sample in waste water. 

 

Figure 1 shows that the weight loss of uncoated ship hull in waste water was high compared to other graphs. 

From this  figure 1.0, it clearly shows that the rate of corrosion of coated sample first increases from 120-

360 hours and thereafter remain constant as a result of passivation of the ship hull. It later decreases due to 

combine effect of coating and passivation of the ship hull until passivity is destroyed. In case of uncoated 

sample in figure 1, the situation is different due to absence of coating. The corrosion rate accelerated from 

120-480 hrs and then decreases. This decrease in corrosion rate may be due to formation of calcareous layer 

deposit that inhibits corrosion of the ship hull. Figure 2 is similar to figure 1 except that the ship hull 

experience passivity at the end of the duration of corrosion. 

The condition for uncoated sample in figure 2 is similar to those for coated samples except that there was no 

passivity as demonstrated in the figure. In figure 3, the corrosion rate of the coated ship hull was high from 

120-480 hours of the time duration and then decreases for a short period of time. Thereafter, the corrosion 

rate begins to increase and then decreases due to combine effect of coating and passivity. It clearly shows 

the waste water has high rate of corrosion. Figure 3 for uncoated sample reveals that the rate of corrosion 

increases from 120-240 hours before passivation set in. it then begins to increase which occur for a short 

period of time and then decrease that finally accelerated as corrosion progresses. 

Generally, it was observed that, the corroded layer served as coating to prevent further corrosion of the 

metal; at this time, major part of the metal has been affected. Hence the higher the salinity of a medium the 

faster the metal losses weight. Consequently, the rate of Corrosion is higher in Waste water than in Sea 

water as can be seen in the above graphs. However, the graphs show that all the samples, coated and 

uncoated experience passivity (i.e. a state of drop in corrosion rate, due to the formation of protective layer) 

between 500 – 1000 hours. Thereafter, corrosion rate increased rapidly again until the ship hull losses more 

weight.The above Corrosion behaviours of ship hull describe the “active”, “passive” and “trans-passive” 

feature of Mild Steel, which is a function of its soluble oxides. 
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4.0    CONCLUSIONS 

This research work clarified the doubt about the higher corrosiveness of waste water (which is any water 

found 3km from the sea shore to the sea) along the coastal area over the sea water (any water from three 

3km in to the sea, to the water front, i.e. a point on the sea where land is no longer seen) off shore. However, 

when painted or coated, the ship hull tends to resist corrosion in both sea and waste water media, yet this 

research has shown that corrosion is initiated and propagated in wastewater medium along harbors whether 

the ship is coated or not. Meanwhile, when examined during dry docking, the mechanical properties of mild 

steel is affected by corrosion; and appropriate steps must be taken to prevent further damage to the ship 

hulls. 
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