SURVEYOR’S NOTEBOOK

Ship Corrosion

High-tensile steel is stronger than ordinary mild steel and, as a result, thinner scantlings are allowed.  However, it is important to remember that the allowance for corrosion applied to the minimum plating thickness during new construction is based on a percentage of the plate’s original thickness.  Typically, a figure of 20% to 30% is applied.

Some surveyors think high-tensile steel corrodes at a faster rate than ordinary grade A mild steel.  This is not proven, but the situation is likely to result from the surveyor’s inexperience of thinner high-tensile steel use in ships.

Some bulk carriers were built in the early 1990s with 100mm shell frame webs.  If the allowance for corrosion during construction is 25%, then this will equal 2.5mm material loss before replacement is necessary.  These ships can carry corrosive and abrasive cargoes in their cargo holds.  To suffer 1mm overall hold corrosion during 10 years of operation is considered minor corrosion.  However, a side shell frame will corrode from both sides and, therefore, a 1mm overall hold corrosion is likely to mean that the frames will have suffered 2mm of corrosion, which is, close to the limit.

Furthermore, corrosion is never uniform and some areas, notably the bottom and middle areas of frames, will corrode more than the top areas.  It is relatively easy to appreciate that 1mm overall hold corrosion will give rise to some areas of 2mm and others of zero corrosion.  It is possible that the higher values will occur in the centre of shell frames: 2mm corrosion on each side of the web of a shell frame can give a total of 4mm material loss, which is 40% loss of material.

There have been recent losses of large bulk carriers built in the late 1980s and early 1990s, which had a high proportion of high-tensile steel.  It is suspected that hold corrosion caused or contributed to the loss.  It is possible that operators may not be aware that ships built from high-tensile steel can require replacement of structure much sooner than an equivalent mild steel ship.

Following hull failure on ships built with high-tensile steel, classification societies have increased the minimum thickness for shell frame webs from 10mm to 12mm.  This requirement is applied retrospectively to existing ships, subject to the condition of the paint coating in cargo spaces and dependent upon the cargo that is carried.  In other words, ships with fully coated cargo spaces that never carry abrasive cargoes and that are built with frames at minimum thickness are unlikely to require replacement with thicker frames.

However, some owners will not be aware of the potential weakness caused by low-level corrosion of ships constructed with high-tensile steel.  The Club recommends the following course of action:

· Members are advised to check the midship section plan of their ships to determine the thickness of frame webs and the material of construction.  If the webs are manufactured from high-tensile steel then further checks will be necessary.

· Masters should examine the coating in cargo spaces and consider the nature of cargo carried.

· If the holds are uncoated and corrosive cargo has been carried, it will be necessary to check the thickness of shell frames and to compare these results against the thickness shown in the midship section plan.

· When taking thickness measurements, do not take the measurement in the best part of the plate as the results will not be representative of the whole structure.

· If readings are close to the replacement tolerance, it is advisable to avoid carrying very heavy deadweight cargoes.

· If corrosion is greater than the classification allowance, a classification society surveyor should be invited to examine the ship.

(Article extracted from The Standard Club’s publication - Marine Matters)
