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ABSTRACT

Developments in the protection of steel

’ ,structures in harbours and the immediate
"surroundings are, &s in the czse of so many
other developments, no lonper separabie from
factors such as environment, health ancd safety.
Environmental matters are in danger of
becoming an over discussed subject, but 2
reelistic and creative epproach remains
necessary. This paper dezals with replacements
for the proven coal 1ar epoxy systems and with
the performance of "surface tolerant”
maintenance systems.

ENVIRONMENTAL ASPECTS

For many years the Schelde estuary has been

hezvily poliutec. in recent years environmental
regulations have restricted ingustrial polivtion

anc the resulis are aiready evident.

The following are two examples relating 10
paint:

Copper containing antifouling paints (the
new trend following the restrictions
imposed on organoiin compounds) 0o not
show black discoiourztion efier & period
of expesure in the Schelde. Thet means
1het the concentrztion of sulphur
contgining compouncs such as H.S, SO,
hes been reduced (0 & preat extent.

The bcTioms of harbour boats are once
agzin being foulec by barnacles.
Improvecd aniifoulincs have become
necessery for these boats es & resull of
1NE CIEENET envIronmMent.

Cogligr encyv coetines

In 1he igst 22 10 30 yeers many coealter epexy

systems have been applied to jetties, dock
gates and harbour walls etc.. Otten four coats
of coal 1ar epoxy were applied. When surface
preparation and application were correctly
carried out the degree of corrosion protection
provided was good. Unfortunately, in the light
of knowledge now available, & few reservations
must be stated regarding this classic system.

* Coal 1ar is now considered 10 be
unheaithy for long term skin contact.
(Protection against inhalation of spray
can easily be worn).

When exposed in water 1oxic PACs ang
PCBs are slowly reiezsed.

* Atmospheric exposure combined with
heat (from the sun) causes evaporation
of low molecular 1ar fractions and
remaining solvent. This ieads 10
shrinkage and cracking and so 10 early
breakgown of the sysiem and rusting.

M Abrasive blasting 10 Sa 2% is required 10
obtain satisfaciory performance with coal
tar epoxy for both new construction and
maintenance.

Coal tar epoxy poliuied grit from
maintenance citen diszppears unnotices
into the environment. Dumping this ¢rit 1s
ofien no longer possibie as s is classified
a2s chemical waste.

The classical four coat coal tar epoxy
sysiem gives more losses guring
apphcation, clezning elc..

Trecitional pants including coe! tar
epoxies, paruculerly 1hose with gooc
flovw cneraciernsiics, have the aierming
tencency 10 fiow ewey irom snarp
ecges. FO7 NS rEgsdon four CO2l sysiems



have bsen necessary 10 ensure adequate . Good edge covering capability

protection. {Recently special coatings
have been developed to reduce this
problem. The old fashioned, labour
intensive, stripe coating is little used in
the steel consiruction industry).

* Easily applied by spray, rolier or brush.

. Easily applied in a few coats with high
thickness per coat.

. Suitable as a maintenance system for a
still partly intact coating system.
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To summarise, the days of the coal tar epoxy
system seem 10 be numbered. Not because of
inadequate performancs, but on the basis of

environmental health and safety legislation. * Easy to recoat afier long service.
¢ Tolerance of damp surfaces for
2 WHAT REQUIREMENTS ARE IMPOSED ON maintenance painting.
B MODERN COATING SYSTEMS?
F S Suitable for application following wet
B Investigation of structures requiring long term blasting.
i protection in maritime environments has
; ¢ For immersion service it is advisable not

revesied that specific areas are particularly
prone 10 corrosion. Large flat surfaces have
remained in good condition for many years, but
sharp edges, welds and areas around bolts and
f: rivets are subject 1o premature breakdown.
Excessive film thicknesses around bolts and

. -rivets has often led to solvent retention,
shrinkage and subsequent cracking of the
coating.

What is required of 3 modern coating system 10
enable it 10 give long term, economical
protection 1o expensive harbour facilities, while
at the same time meeting the latest ecological
requirements?

to give in 10 a lower standard of surface
preparation than dry abrasive blast
cleaning 10 1SO Sa 2%, with wet
abrasive blast cleaning as an alternzative.

* For atmospheric service, systems must
be suitable for application to less than
perfectly prepared surfaces without too
great a loss of performance.
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* A product range which enables individual
products 10 be used in several different
systems - this reduces the total number
of products on site.

N Sl

H .

3 . Long life coating system, adapted to the * In the future for large projects, ihe

i expected life of the stiructure, including if products will have 10 be supplied in bulk
containers.

required, a maintenance pian.

Table 1 illustrates & system suitable for long

i
£ * Durability and flexibility with no

& shrinkage, even at excessive thicknesses. 1erm continuous and intermittent immersion

183 . . . . -

y with cathodic protection. Table 2 indicates

§ . Ability to withstand cathodic protection some of the physical properties of the individual
n where required. products.

i . Resistance to impact and abrasion.

&

g * High solids or solvent free.
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n

é * Coal tar free.
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H ¢ Free of contents which may be toxic or

b environmenially damaging:

2 - during application

', - during subsequent maintenance

- and at the end of the eccnomic life of
the siructure
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Table 1.

Tar free system for protection of stee!l in coastal
aress. Low solvent content, non-shrinking
system, with exira edge coverage. Designed to
give protection 1o vuinerable areas. Suitable for
intermittent or continuous immersion with
cathodic protection.

1. Epoxy primer, resistant to cathodic
protection.

Sigmacover primer 75um dft

2. Flexible solvent free epoxy for protection of
sharp edges, welds, boits and rivets.

Sigmacover TCP Coating SF to 3mm dft
{applied only at critical arees)
3. Heavy duty 8poxy 10pcost
Sigmacover TCP costing 2x150pm dft
Table 2.
PRODUCT vOL | VOC, | DFTum
SOL | kgt
%

7413
Sigmacover primer 57 0.42 | 50-125

7460
Sigmacover TCP 100 0 500-3000
Coating SF

74863 80 0.19 | 150-200
Sigmacover TCP
Costing

MAINTENANCE WITH "SURFACE TOLERANT®
SYSTEMS

Epoxy mastics clessified as “surface tolerant”
coatings have been around now for more than
ten years. That is a long enough period 10
enable an initial assessment 10 be mace of their
contribution 1o corrosion protection in coasial
areas

As their name sugpests they are coalings which
are designed for use following 2 lower then
ideal stancard of surface preparation. They may
be zpplied 10 mechanically cleaned or hand
clezned sieel with traces of echerent rust
remaining on the suriace. The surface may slso
Se slightly damp 2t the time of application.
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They are ideal for maintenance where abrasive
biasting is not possible. For exampie where
environmental and health regulations forbid
contamination of the soil or surrounding water
with residues of used abrasive and old paint
{containing toxic components}. Disposal of used
blasting grit may also be 38 problem if it is
classified as hazardous waste. This may be the
case if lead or chromate containing paint has
been removed.
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The success of surface tolerant sysiems has
varied considerably. It has depended on the
quality of the system being used and on the
condition of the substrate. These coatings have
occasionally been introduced as the sojution 1o
all problems. It has been suggestied that they
will perform well without any surface
preparation and that they can improve the
adhesion of existing coating sysiems. Practical
experience has shown that these exaggerated
ciaims have little foundation.

HOW TO OBTAIN THE BEST RESULTS

In order to gain the maximum benefit from
suriace tolerant coalings, these key points
should be considered:

¢ In atmospheric exposure, some residual
rust need not be a problem, but the
surface 10 be coated should be as free as
possible of millscale and heavy
contamination by soluble salts.

¢ The adhesion of the existing co&lng
sysiem must be good.

¢ The most aggressive exposure
environments such as immersion and
particularly immersion with cathogic
protection systems should be avoiced
uniess suitable surface preparelion can

be given.

* Avoid very low dry film thicknesses.
These coatings work mainly by provicing
s barrier and do Not perform if low filrn
thicknesses are zpplied.

in practice these limitaiions need not be 8
probiem.



A. Substrate contamination.

Solyble salls

Always present on surfaces in and
around harbours, these are a real problem
for surface tolsrant products. Most
soluble contamination on a substrate can
be easily removed by high pressure water
cleaning. If this is initially combined with
a detergent, much grease and oil will also
be eliminated.

Millsczle
Much steel fabricated in the last twenty

years has been cleaned by abrasive
blasting. Millscale will thus have been
removed and can no longer be a probiem
on subsequent maintenance. Millscale
remaining on hot rolled steel shouid be
removed by at least commercial blasting
10 I1SO Sa2.

B. Exposure conditions.

Immersion
Where steel is 10 be immersed
continuously, particularly with cathodic

- protection, then a good standard of
surface preparation is essential, whatever
type of coating system is proposed. Dry
or wet abrasive blasting are the Two
most etfective alternatives. Surface
tolerant coatings will often be suitable for
use in immersion on suitably prepared
suriaces.

Atmospheric exposure
Heavy scale and salt contamination
should be removed before coating.

C. Surface preparation

Powver 100! ¢leaning

During the period that “surface tolerant”
coatings have been introduced there has
been an improvement in the level of
cleaniiness and profile thet can be
obtained with power tools and their
aniachments. Non-woven abrasive
wheels and discs or cozted abrasive
disks and fiep wheels are capable of
¢cleaning previously blest cleaned and
coated sieel 10 bare metal. There may be
some traces of soluble salt left in the
bottom of pits, but the general standard
of cleaning is high.
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If no profile exists then thére are power
tools such as rotary impact equipment,
needle guns and peening 100is which

clean as well as provide surface profile.

ADVANTAGES OF SURFACE TOLERANT
COATINGS

These coatings provide good aghesion 10 most
types of aged coating systems. They are easy
to apply even at high dry film thicknesses.
Cerain products can be easily applied to
100pym dft by brush.

When correctly applied to surfaces free of
millscale and not 100 heavily contaminated with
soluble chiorides and sulphates they give
excellent protection 1o structures in all types ot
atmospheric exposure conditions..

Where blasiing is not allowed they may be the
only zhernative offering reasoneble protection.

They consigerably reduce the total cost of -
maintenance painting by reducing suriace
preparation cosis. They will often aiso lower
the cost of scaffolding and application by
reducing the total 1ime required for the
operation, Less time spent on surface
preparation and less coats per epplication are ali
factors which lower the total cost of
maintenance.

The key factor regulating economical use of
these systems in harbours is the removal of
soluble sahs from the surface. High pressure
cleaning with potzble water is normally
sufficient 1o ensure a3 good performance in
atmospheric exposure.

Tables 3 and 4 illustrate examples of a surface
1ojerant system suitable for epplication to
mechanically cleaned steel.

Table 3.

Tar free sysiem for maintenance of steel in
sumcspheric expesure. Surface tolerant, low
solvent containing sysiem.

1. Surfsce 1olerant epoxy primer.

Sipmacover Aluprimer 100pm cht
2. Fiexible epoxy
Sigmacover CM Coating 125um dh




Table 4.
PRODUCT VoL | VOC, | DFT,
SOL kght | um
%
7414
Sigmacover Aluprimer 90 0.8 75-
200
7456
Sigmacover CM Coating | 62 2.8 75-
150

CONCLUSIONS

New coating systems capable of performing
well into the 21st century can be designed
using a limited number of modern products.

*Surface tolerant” products are not 2 magic
solution 10 every engineer’s corrosion dilemma,
but properly used they can be & very useful
answer 10 many maintenance problems.

New coal tar free systems, with differing
construction and coating thicknesses from
those to which we are accustomed are coOming
into use. They will need changes in
specifications and here and there aherations in
accepted guarantee and insurance procedures.

What is our experience with such sysiems?
Several relevant case histories will be
presented.
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