The metallizing process consists of an abrasive
cleaning equal to NACE No. 2 or SP 10 (near-
white metal finish). After the steel has been
cleaned, zinc wire or powder is melted inside of
a heated application gun (seen above) and then
combustion gases or compressed air is used to
apply the zinc to the steel surface within four
hours of abrasive cleaning.

Figure 1

In the above micrograph comparison, column “A”

shows a metallized coating, while column “B” shows

a hot-dip galvanized coating. Metallized coatings
can range in thickness from 3.3 to 8.3 mils, and can
be rough and slightly porous (as seen by the dark
air bubbles). Hot-dip galvanized coatings are more
dense and uniform, providing even coverage even
at corners and edges.

How does metallizing compare to hot-dip galvanizing?

Like hot-dip galvanizing, metallizing is a zinc coating to protect steel from
corrosion, and both provide barrier and cathodic protection to the steel
below the zinc coating. Metallizing has many different names including
thermal spray, flame spray, or zinc spray metallizing and is applied in
accordance with the specification AWS C2.2 - Recommended Practices
for Metallizing with Aluminum and Zinc for Protection of Iron and Steel.
Hot-dip galvanized coatings are applied in accordance with ASTM A 123/A
123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on
Iron and Steel Products and ASTM A 153/A 153M - Standard Specification
for Zinc Coating (Hot-Dip) on Iron and Steel Hardware.

Differences Between Metallizing and Hot-Dip Galvanizing

One of the biggest differences between these two zinc coatings is how
each coating is applied. The hot-dip galvanizing process includes
removing paint, weld slag, or varnish from the steel and then cleaning
it by a series of baths (caustic soda, acid, and flux) and then dipping
the steel into a zinc kettle where the zinc metallurgically reacts with the
steel. This creates a coating with intermetallic alloy layers as well as a free
zinc layer as the outermost layer. During the hot-dip galvanizing process,
the steel is completely submerged in a galvanizing kettle, which means all
corners, threads, edges, and hollow sections are completely covered. Hot-
dip galvanized coatings are applied in a shop setting and are independent
of weather.

The metallizing process consists of an abrasive cleaning equal to NACE
No. 2 or SP 10 (near-white metal finish). After the steel has been cleaned,
zinc wire or powder is melted inside of a heated application gun and then
combustion gases or compressed air is used to apply the zinc to the steel
surface within four hours of abrasive cleaning. The temperature of the
steel doesn't increase like in hot-dip galvanizing, and the coating consists
mainly of a free zinc layer (no intermetallic alloy layers). Corners, threads,
edges, or hollow sections can be tough or impossible to coat using the
metallizing process and depend largely on applicator skill. In addition to
applicator skill, the quality of a metallized coating depends on the weather.
The surface must be dry and the temperature must be at least 10°F above
the dew-point. Metallized coatings can be applied anywhere as long as
these conditions have been met.

The bond strength of hot-dip galvanized coatings to the base steel is
approximately 3,600 psi while that of metallized coatings is 1,500 psi. In
addition to bond strength or adherence, abrasion resistance of a metallized
coating is also important because if it can be easily scraped from the steel,
it cannot protect the base steel. One hardness rating system uses a DPN or
diamond pyramid number to rate the hardness of a material. The DPN for
black steel is approximately 159. The DPN of the intermetallic alloy layers
of galvanized coatings range from 179 DPN to 250 DPN, which means
these layers are harder than the base steel, and creates a coating that has
outstanding abrasion resistance. The DPN for metallized coatings is that
of free zinc, which is only 70, and because zinc is a soft metal, the coating

can be easily damaged during assembly and use. ..Dr. Galv, cont. page 7

6



The coating thickness of hot-dip galvanized coatings must meet
ASTM minimum requirements ranging from 1.4 to 3.9 mils
depending on the thickness of the steel, although galvanized
coatings are often thicker than these minimums. Metallized
coatings can range in thickness from 3.3 to 8.3 mils. In addition
to coating thickness, coating density is also important in terms
of corrosion protection because the service life of zinc coatings
is directly related to the amount of zinc actually on the steel, and
not necessarily the thickness of the coating. Metallized coatings
are rough and slightly porous, with a specific gravity of 6.4,
compared to 7.1 for galvanizing. In Figure 1, left, you can see the
differences between a hot-dip galvanized coating and a metallized
coating - the black spots are areas where there are voids in the
coating (trapped air).

Time to First Maintenance and Cost

Hot-dip galvanized steel has been observed to last 50-75 years
maintenance free in many types of atmospheric environments,
including industrial, urban, marine, and rural. Estimates for the
time to first maintenance of metallized coatings range from 17-22
years, depending on the environment.

Cost is very important when considering which zinc-coating to
utilize. Differences in initial cost can be substantial between hot-dip
galvanized and metallized coatings, with hot-dip galvanizing being
about half as expensive as metallizing. Over the life-cycle of the
steel, due to additional required maintenance, metallizing can end
up being 4-5 times as expensive as galvanizing in life-cycle costs.

Recommended Uses for Each Coating

Hot-dip galvanized coatings have been successfully applied to
nearly all shapes and sizes of steel ranging from nails, nuts, and
bolts to large structural assemblies, including rebar. Whether
indoor or outdoor, hot-dip galvanized steel provides a long
maintenance-free service life. However, there are times when

metallizing is a good alternative to hot-dip galvanizing, such as
when items cannot be galvanized because of size or when on-site
application is needed. Metallizing is also a good alternative to
galvanizing when prevention of distortion is critical to the design
of a structure. Distortion is possible when hot-dip galvanizing
because stresses induced into the steel during the forming process
can be relieved in the galvanizing kettle.

We have discussed the similarities and differences between
hot-dip galvanized and metallized coatings, the service lives of
each coating, and the recommended uses for each. If you would
like more information, the American Galvanizers Association
has more literature, including the publications Zinc Coatings
and the comparison sheet Hot-dip Galvanized Steel vs. Zinc
Spray Metallizing.

Visit www.galvanizeit.org/aga/resources/aga-publications to
search for this publication.
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