FEATURE

Zinc Coatings on Hand

rail Tubing:

A Comparative Analysis

by Philip G. Rahrig, Executive Director

American Galvanizers Association, Englewood, Colp.; E-mail, apa@galvanizeil.org
SalTy B

metal to steel handrail tubing for the purpose
of protection from corrosion are batch hot-dip
galvanizing and in-ling, continuous galvanizing.
Bateh hot-dip galvanizing handrail tubing
involves loading a rack or overhead lifting fixture
with 50 or more cut-lengths (usually 20 or 40 ft) of
tubing, thoroughly cleaning the steel, and then
immersing the entire load into a molten zine bath
where all exterior and interior surfaces are thor-
oughly coated. Once the newly galvanized tubing
cools, it 18 ready for shipment to the job site or
transport to a paint contractor for application of
paint. A typical application is shown in Figure 1.

Thﬂ two most common methods of applying zinc

Figure 1. Galvanized handrails at Invesco Field at Mile High
Stadium in Denver.

In-line, continuous galvanizing involves feeding
the tubing through a bath of molten zinc and then
applving a eonversion coating to prevent the forma-
tion of naturally occurring zine oxide and hydroxide.
Usually, a topeoat of a clear, inorganic, polymerie
paint iz applied over the conversion coating, It is
important to note that only the outside of the tubing
roes through this process; the tubing’s inside sur-
face receives only a coating of zinc-rich paint.

Fundamentally, zinc metal will provide some level
of corrosion protection to steel used in a myriad of
applications; however, understanding the metallur-
gy, bond strength, corrosion mechanisms, and test-
ing of the two methods described above may lead to
better design decisions for particular applications.

Zinc-Coating Thickness

For standard 0.25-in. wall tubing, the batch hot-dip
galvanizing process applies a minimum of 3.0 mil
(1.7 0z/ft?) of protective zine. The in-line process
applies about 0.9 mil (0.5 oz/ft*). As the “Hot-Dip
Galvanized Service Life” chart (Fig, 2) indicates, the
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Figure 2. Service life versus thickness of zine and type of atmaos-
phere.

batch-process-produced zine coating will perform in
use, without maintenanece, for approximately three
times longer than the in-line-produced zinc coating.
Taking into consideration the organic clear coat
applied to the handrail galvanized in the continuous
process, it is important to note that applving a bar-
rier protection system over a galvanized coating (by
whichever process) results in a service 1.5 times the
sum of the service life of the two systems, While
applying a barrier coating to the in-line galvanized
handrail will enhance the service-life, it still does
not match that of the unpainted batch-process gal-
vanized handrail. And, as the interior of continuous-
process handrail is not provided with a metallurgi-
cally bonded zine coating, it i=s difficult, at best, to
accurately compare serviee-life expectancies.
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