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PHORGOTTEN PHENOMENA

Coating of 
Faying 

Surfaces
JORAM LICHTENSTEIN,(1) Corrosion Control Specialist, Inc., Park City, Utah

T is article discusses the challenges involved with 

coating contact, or “faying,” surfaces of steel 

building components that are bolted together. 

T e use of certain zinc-rich primers is one successful 

solution, provided the primers meet required 

parameters for slip coeffi  cient.

P
ainting bolted steel building struc-

tures presents an interesting and 

serious problem because of the 

contact, or “faying,” surfaces. 

These surfaces require certain slip resis-

tance to hold together without sliding. A 

very smooth surface, even if bolted to-

gether, will have a tendency to slide out 

of alignment. Surfaces with too low a 

coeffi cient of friction do not meet code 

requirements.

In the early days of the bolted steel 

construction method, the most often-used 

paint and coating primers were oil-based 

red lead. These soft primers reduced the 

coeffi cient of friction for faying surfaces, 

so all paints and coatings eventually were 

ruled out—a practice that in some cases 

still is used today.

Masking the faying surfaces prior to 

painting to keep them free of paint was a 

labor-intensive, time-consuming, costly 

operation, adding signifi cant cost to the 

expense of painting structural steel.

When structural steel with unpainted 

faying surfaces is stored at the job site or 

yard prior to erection, especially in cor-

rosive areas, it can suffer severe corrosion 

attack. If the steel is stored for a long time 

in a seacoast, high-humidity, or severe 

chemical environment, the corrosion also 

will lead to pitting.

At erection time the rust could be re-

moved, at a cost, by blasting or mechan-

ical tool cleaning, but pitting still will 

remain. Pitting, of course, does not con-

tribute to friction fi t strength. It will create 

potential moisture pockets within the 

joints, promoting further corrosion and 

setting up a continuing corrosion cell. 

This cell also will contribute to rust stain 

on coated areas, which, to say the least, 

is unsightly.

In the early 1970s, some manufactur-

ers of zinc-rich primers considered this 

old and costly painter’s headache. They 

felt sure that hard, abrasion-resistant, 

zinc-rich primers would test better than 

oil paint primers as coatings for faying 

surfaces. Several manufacturers had their (1)Deceased.
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zinc-rich primers tested in laboratories, 

and a number of them tested very well. 

The parameter measured was “faying 

surface condition slip coeffi cient.” Data 

from a typical report had the following 

results:

• Rusted: 0.48

• Sandblasted: 0.47

• Inorganic zinc (IOZ) coated: 0.46

• Zinc-rich epoxy coated: 0.43

• Tight mill scale: 0.30

• Rust-preventive paint: 0.11

• Red lead: 0.06

Regarding the “tight mill scale” test, 

mill scale is a very unstable material in 

corrosive conditions. The term “tight mill 

scale” is nebulous. All mill scale should 

be removed from any load-bearing fay-

ing surface. The same remarks apply to 

“tight rust.”

The American Institute of Steel Con-

struction (AISC) (Chicago, Illinois) re-

viewed the data that were developed and 

in 1974 issued the pamphlet, “Structural 

Joints Using ASTM A3251 or A4902 

Bolts.” The document (p. 4, item [c]) ap-

proved zinc paints (within the defi nition 

of SSPC PS 12.003) on contact surfaces 

within friction-type joints.

The approval of tested, zinc-rich prim-

ers for faying surfaces tied in nicely with 

the technology of the times, since zinc-

rich primers were fast becoming the most 

popular fi rst coat for steel in all types of 

corrosive environments. Even in highly 

corrosive environments, where zinc alone 

would not hold up for very long, zinc-rich 

primers prevent under-fi lm corrosion.

Since that time, a number of tested 

IOZ and zinc-rich epoxy primers have 

been used on faying surfaces, with excel-

lent results. However, as a cautionary 

note, only zinc-rich primers that have 

been tested and demonstrated to have 

satisfactory slip coeffi cient should be used. 

It is important to note that not all IOZ 

and zinc-rich epoxy coatings are the 

same. There is a wide range of properties 

among them, depending on formulation. 

Because one or more of them is accept-

able does not necessarily mean that all 

other materials of that generic type are 

acceptable. Coating manufacturers 

should supply certifi ed tests documenting 

that their primers meet the required pa-

rameter.

Today, approved zinc-rich primers 

are being used on faying surfaces with 

excellent results, including improved cor-

rosion resistance, decreased painting 

time, and decreased painting costs. For 

two-coat, in-shop coating systems that 

involve a zinc-rich primer plus an organic 

topcoat, the faying surfaces still must be 

masked prior to topcoating for all load-

bearing surfaces.
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This article was originally published in July 

2000 MP. Author Joram Lichtenstein, a con-

sulting corrosion engineer, registered professional 

engineer, and NACE Corrosion Specialist, passed 

away in July 2003.  
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