Fo

Surface Preparation for
Galvanized Steel To Be Painted

ot-dipped galvanizing is a longlasting and

cosl-effective means of protecting steel from

corrosion. There are, however, cases where
paint or powder coatings are applied over galvanized steel to
create whal is known as a duplex system. A duplex system
may be used as a means of adding color for aesthetics, cam
ouflage, or salely; increasing the economic life of a structure;
or increasing protection in very aggressive environments.
Painl coatings can be applied soon after galvanizing, or later,
when the galvanized coating has weathered.

As with all protective treatments of steelwork, surface
preparation is critical. [PCL/PCE therefore posed the follow-
ing question to Dr. Desmond Makepeace of the UK
Galvanizers Association and John Krzywicki of the
American Galvanizers Association (AGA): “What is the best
surface preparation for galvanized steel Lo be painted?”

Both experts stressed the importance of identifying the
stage of weathering of the galvanized (zinc) surface Lo be
painted. Zinc reacts with the environment immediately upon
removal from the galvanizing bath, eventually forming a
tightly adherent, water-insoluble layer known as a zinc pali
na. The three stages of the weathering of the zinc are: newly
galvanized (up to 48 hours after galvanizing); partially
weathered (between 48 hours and 2 years after galvaniz
ing—the zinc patina is only partially formed); and fully
weathered (between 8 months and 2 years, with a complete
ly formed zinc patina).

According to Dr. Makepeace, it is difficult to state the
“best” surface preparation method because it depends on the
age of the galvanizing and the degree of contamination.
Instead, he discusses successful methods of pre-treatment
before painting,

Pre-treatment of galvanized surfaces is best carried out
immediately after galvanizing, before the surface has become
contaminated by oil, grease, and dirt. Dr. Makepeace lists
four methods of such pre-treatment: T-Wash (a trade name,
but also used as a generic term), etch primers, sweep blasting,
and weathering. Pretreatments either stabilize the oxides on
a galvanized surface (e.g., T-Wash or etch primer) or remove
loose oxides and slightly roughen the surface (e.g., sweep
blasting).

T-Wash has been available for some time and is still gener
ally considered the best pre-treatment method for painting
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newly galvanized steel, according to Dr. Makepeace. T-Wash is
a modified, water-borne, zinc phosphate solution that con-
tains a small amount of copper salts. Brush or spray applied,
T-Wash visibly reacts with the surface, creating a dark grey or
black discolouration of the zinc surface. This method should
not be used on weathered surfaces, Dr. Makepeace says.

Etch primers have also been used successfully, he says.
Besides being solvent-borne (and thus containing VOCs), he
notes a major disadvantage as the absence of any visible
color change when etch primers are applied. There can thus
never be complete confidence that all surfaces have reacted
with the primer. Etch primers, which can be spray or brush
applied, are most suited Lo application on older, weathered
galvanizing, but their use now is declining, according to Dr.
Makepeace.

Sweep blasting consists of blasting the galvanized surface
with fine copper slag, ] blast, or carborundum powder at a
blast pressure of no greater than 2.7 bar (40 psi). This
ensures that only the minimum amount of zinc oxide is
removed and that the surface is left in a slightly roughened
condition. Angular iron grit should never be used to prepare
galvanized steelwork because it may damage the zinc coat-
ing. Sweep blasting is most commonly used on newly galva-
nized steel due to the need for in-house facilities, Dr.
Makepeace says. No standards for sweep blasting galvanized
steel currently exist, however.

For fully weathered zinc, the surface may be hand-prepared
with either abrasive pads or a stiff brush to remove all loose-
ly adherent materials and to make sure that the bright zinc
surface is not restored. This is followed by a hot detergent
wash and a fresh water rinse. This method, however, is not,
according to Dr. Makepeace, suitable for galvanized structures
exposed in a marine environment with high chloride levels.

More recently, a proprietary waler-borne, adhesion-pro-
moting primer has become available for use on galvanized
steel surfaces. This material dries to a hard, flexible, and non
porous film with excellent adhesion; can be topcoated by
most paint systems; and has been successfully demonstrated
on a number of galvanized structures, including the Forth
Bridge, Dr. Makepeace says.

Mr. Krzywicki, marketing manager for the AGA, begins by
stressing that the galvanizer should be notified before galva-
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