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CHAPTER 22

PAINTING OF GALVANIZED STEEL

by

Richard W. Drisko, Ph.D.

i. INTRODUCTION

Hot-dipped galvanizing of steel is achieved by immers-
ing cleaned steel in a bath of molten zinc. The zinc is metal-
lurgically bonded to the steel to form a tight metallic layer
that provides both barrier and cathodic protection. Cathodic
protection comes into play wherever there are imperfections
in the zinc protective film.

The length of protection provided to steel structures is
related both to exposure environment and to the thickness
of the zinc, which is sometimes expressed in ounces per
square inch. Mils increasingly are also being used to describe
the thickness of the zinc film. Electrodeposition of zinc usually
results in much thinner films of zinc than does hot-dipping,
so that the latter is usually preferred for long-term protection.

Although galvanizing itself may provide many years of
protection to steel structures, coating will extend the period
of protection as well as provide other desirable features. This
chapter addresses the benefits of coating galvanized steel
and how best to achieve them. For more information on gal-
vanizing, see chapter 21.

Il. REASONS FOR COATING GALVANIZING

There are basically three reasons for coating galvanized
steel structures: extended corrosion protection, color cod-
ing and appearance.

A. EXTENDING CORROSION PROTECTION

Although galvanizing may protect steel for 30-40 or more
years in moderate environments, this period of protection
may be much less in severe environments. Being ampho-
teric (attacked by both acid and alkali), zinc is especially sus-
ceptible to attack in acidic and alkaline environments.
Properly selected and applied coatings can significantly ex-
tend the life of galvanized coatings on steel surfaces in a
range of environments.

There is some evidence that galvanizing and coating
with an organic finish have a synergistic effect in protecting
steel, i.e., the total time of protection is greater than the sum
of the times normally provided by the zinc and the organic
coatings. This additional protection is said to be similar to
the combined effects of cathodic protection and organic coat-
ings on buried or immersed steel structures.

Organic coatings reduce the rate of zinc consumption
from galvanizing just as they reduce the amount of current
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FIGURE 1
Galvanizing may be painted to extend corrosion protection. Early
corrosion of galvanized steel in tropical environment, caused by
water drainage problems.

required for cathodic protection on buried or immersed struc-
tures. The cathodic protection provided by galvanizing, or
an external cathodic protection system protect organic coat-
ings from undercutting at holidays and other imperfections
that arise in the paint film with time.

B. APPEARANCE

Hot-dipped galvanizing of steel results in a metallic fin-
ish that may not be pleasing to some people for some appli-
cations. They may desire a finish to produce a more pleasing
appearance.

C. SAFETY MARKING/COLOR CODING
Galvanizing may also be coated when regulations re-
quire safety coding. For instance, OSHA regulations require
that workers be alerted to physical hazards using a safety
color code system. Under this system, the color red signi-
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FIGURE 2
Galvanizing may be painted when the appearance of a structure is
a consideration.

FIGURE 3
Galvanizing may be painted for the purpose of color coding haz-
ards, for instance aviation hazards.

fies ‘‘danger’’, and is required for danger signs and for safety
cans containing flammable liquids. Red also signifies “‘stop”’,
and is required for emergency stop bars, buttons or switches
on hazardous machines. The color yellow signifies ‘‘caution”
and is used to signal a structure, piece of equipment or other
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circumstance which could cause a worker to trip or fall, to
be caught in between two surfaces or to strike against
something.

Aviation regulations also require some color coding. Tall
galvanized structures such as antennas may constitute a haz-
ard to aircraft unless treated by a system that provides a
quick visual identification by pilots.

ill. BACKGROUND

Historically, there have been problems obtaining good
performances from organic coatings on galvanized steel.
These have usually been related to improper cleaning of the
galvanizing or improper selection of the organic primer.

A. PROBLEMS RESULTING FROM IMPROPER
CLEANING

Necessary cleaning of galvanizing for coating includes
removal of all surface contaminants that would adversely af-
fect primer adhesion. After the hot dipping of steel, the gal-
vanized finish is sometimes coated with a thin film of oil or
given a hexavalent chromate treatment to protect it from for-
mation of “‘white rust’’ (zinc corrosion products) during ex-
terior storage. Galvanizing is susceptible to accelerated
crevice corrosion during exterior storage, if water gets be-
tween sheets or other components.
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FIGURE 4
Rusting of steel through galvanizing. Zinc was badly corroded due
to exterior storage of siding.

QOil and chromate protective treatments will prevent good
adhesion of primers, so these materials must be removed
prior to priming. The oil is easily removed by solvent cleaning
(SSPC-SP 1). The hexavalent chromate treatment is more
difficult to remove, and so its use should be prohibited if the
galvanizing is to be painted with an organic coating. ASTM
D 2092 Appendix X2 describes how the chromate can be
identified using 1,5-diphenylcarbohydrazide solution and re-
moved by weathering for 6 months, abrading the surfaces
by sanding, or brush-off abrasive blast cleaning (SSPC-SP 7).
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