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CHAPTER 17.2

PAINTING OF COKE AND STEEL PLANTS

by

Arthur R. Thompson and S. C. Frye

Protection and preservation of buildings, equipment
and machinery is a major responsibility of the steel in-
dustry. Maintenance painting includes not only anti-
corrosion painting of building exteriors, outdoor equip-
ment and machinery, but also interiors, equipment,
machinery and, in some cases, even concrete. Proper in-
terior painting has a beneficial effect on employees. Good
housekeeping and better lighting are apparent in a newly
painted building interior.

With the current emphasis on safety, good house-
keeping and improved lighting, improvements like clearly
marked passageways, neat parts storage and extensive
safety color use have gone a long way toward improving
the appearance of steel plants. Maintenance painting has
greatly contributed to this aspect of good management.

To control costs, it is necessary to use appropriate
coating systems applied in accordance with the manufac-
turer’'s instructions. Experienced painters, using proper
painting and safety equipment, are expected to perform
the coating work. Good inspection and adequate records
should be maintained. One important cost control
measure is to recoat before the old coating must be com-
pletely removed and primer replaced as per SSPC-PA
Guide 4. This minimizes costs by permitting a single coat
of paint to be applied over existing cleaned paint.

I. SURFACE PREPARATION

For steel subject to severe corrosion where maximum
paint life is desired, abrasive blasting, according to SSPC-
SP 10, Near White Blast Cleaning, is the minimum cleaning
required.

In mildly corrosive areas, steel surfaces can be
prepared according to SSPC-SP 3, Power Tool Cleaning.
Better paint system service life results if abrasive blast
cleaning to minimum SSPC-SP 6, Commercial Blast Clean-
ing, is specified.

In noncorrosive or dry interior areas, steel surfaces
can be prepared in accordance with SSPC-SP 3, Power Tool
Cleaning.

Il. PAINTS

Pigment and the vehicle are the two main consti-
tuents of most paint compositions.
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A. PRIMER PAINTS

The pigment should be rust inhibitive and can be zinc-
rich, basic lead silico chromate, zinc chromate, iron oxide,
zinc dust, borates, phosphides or phosphates or aluminum
complexes. Such pigments have a sacrificial, inhibiting or
passivating effect on steel surfaces so rusting is retarded.

For power-tool-cleaned surfaces, SSPC-SP 3, the paint
vehicle should be able to wet the steel surface for max-
imum penetration. After drying, the vehicle should be
relatively impermeable to moisture and compatible with
the finish paint. Long oil alkyd, certain vinyi copolymers
and certain catalyzed epoxy vehicles provide good results
over power-tool-cleaned surfaces. Primers specified in
Volume 2, “Systems & Specifications” of the SSPC Paint-
ing Manual, have been used successfully. They are the
result of extensive testing; however, many proprietary for-
mulations have also been evaluated and may provide equal
or superior performance. Careful choice must be made to
select the appropriate primer. SSPC-Paint 11 (zinc
chromate primer) has been used for both initial and
maintenance priming with good results. Be aware of limita-
tions of the vehicle in the plant surroundings when select-
ing a primer. Relative resistance of some vehicles is shown
in Table 1.

Priming galvanized steel can be difficult. One system
is to reprime degreased zinc-coated steel with a vinyl
butyral wash primer conforming to DOD-P-15328 and then
apply an appropriate coating. This eliminates premature
peeling and failure of paints on galvanized surfaces. Other
systems are described in the section on roofs.

In non-acid corrosive areas, where a corrosion-
resistant topcoat is required, inorganic zinc-rich coatings
conforming to SSPC-PS Guide 12.00 are recommended.
Abrasive blast cleaning to minimum SSPC-SP 10 is
required.

B. FINISH PAINTS

Finish paints shouid provide good appearance, im-
permeability to moisture, primer protection, and
recoatability.

Federal Specification TT-E-489 and SSPC specifica-
tions for alkyd finish paints, including aluminum paint,
shouid be the minimum quality for alkyd, general weather-
ing finish paints. They can be used only in mildly corrosive
areas. In severely corrosive areas, epoxy polyamide, epoxy
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Table 1
Resistance To Environment
Vehicle Woeathering Salt Water Acid Caustic Solvent
Long Oil Alkyd Excellent Fair Good Poor Fair Fair
Epoxy Ester Very Good Good Good Fair Fair Good
Vinyl Copolymer Very Good Excellent Very Good Excellent Excellent Fair
Catalyzed Epoxy Excellent (Chalks) Excellent Excellent Very Good Excellent Excellent
Inorganic Silicate Excellent Excellent Very Good Very Good Excellent Excellent

(Use topcoat)

FIGURE 1
Good surface preparation, application and coatings contribute to
the appearance and the life of blast furnaces.

amine, epoxy polyester, vinyl and aliphatic acrylic
urethane coatings over an inorganic zinc-rich primer or
their generic primer are recommended. Inorganic zinc-rich
primers should not be used in an acid exposure without
topcoating.

Black, aluminum and iron oxide red finish paints are
the major exterior colors used in steel plants, but are by no
means the only ones. Many mills use more stable and
colorful pigmented paints on exteriors and interiors.

C. MASTICS

Bituminous coatings such as coal tar and asphalt
mastics have traditionally proved effective in protecting
steel against severe corrosion. Protection is afforded by
thickness and inertness to corrosive attack. Asphalt
mastics are applied at a minimum dry film thickness of 1/8
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inch and heavier films can be built. Coal tar mastics are
usually apblied at dry film thicknesses of 0.04 inch to 0.1
inch, and usually are not effective in heavier films.

Heavier coal tar mastics have a tendency to crack or
“alligator” when exposed to direct sunlight. In such cases,
the coal tar mastic should be coated with a coal tar emul-
sion.

Blast cleaning should be the method of surface
preparation for application of mastics. If blasting is not
feasible, another method of surface preparation can be
used, but the coating performance may be inferior.

It is common to apply primer before application of
asphalt mastics. A fast-dry primer can be used if the sur-
face is blasted. The primer should be dry before applying
asphalt mastic. Coal tar mastics soften and destroy the
bond of conventional primers to the steel surface, so
primers are not used under coal tar mastics. There are,
however, coal tar primers available if a primer is
necessary.

lll. EXTERIOR PAINTING

In exterior painting, the general aim is to repaint
before the coating has completely failed. (See SSPC-PA 4
“Guide to Maintenance Repainting”.) With little primer
touch-up and a complete coat of finish paint, costs can be
minimized and the out-of-service time of outside equip-
ment can be minimal.

A. BLAST FURNACES

Repainting before the coating fails is difficult for
blast furnaces, since they cannot be painted while in
operation. Painting can be done only when the blast fur-
nace Is down for relining, which may occur between four
and six years after the previous reline (Figure 1). After such
a service period, complete abrasive blast cleaning is usu-
ally necessary. The blast furnace stack, top, uptake, stove
bodies, gas mains, skip hoist and dust catcher are coated
with two coats of silicone acrylic. Temperatures of the
stove tops and downcomer can exceed 400°F (204 °C).
They should have the surfaces prepared to SSPC-SP 6,
“Commercial Blast Cleaning’’, be primed with an inorganic
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