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PREVENTING ELECTROLYSIS

Electrolytic Corrosion (Electrolysis) occurs when
dissmilar metals are in contact in the presence of an
electrolyte, such as water (moisture) containing very
small amounts of acid. The dissimilar metals set up a
galvanic action that resultsin thedeterioration of one of
them. The following is a list of the more common
commercial metals, sequenced according to what is
known asthe" Galvanic Series':

THE GALVANIC SERIES

1. Aluminum 7. Tin

2.Zinc 8. Lead

3. Steel 9. Brass

4.Iron 10. Copper

5. Nickel 11. Bronze

6. Stainless Steel400 12. Stainless Steel 300
Series Series

When any two metalsinthislist arein contact, with
anelectrolytic present, theonewith thelower numberis
corroded. The galvanic action increases as the metals
arefarther apart in the Galvanic Series. It isnot always
truethat thereisgreater corrosion the further down the
scaleonegoes. In certain casesone metal immediately
following another may be very corrosive.

One of the most important facts that an architect
shouldknow about ametal or analloy isitsreactionwith
other metals or alloys with which it may bein contact.
ThisdataisgivenintheGalvanic Series. Herethemetals
arelistedin asequenceinwhich each metal iscorroded
by al that follow it. In other words, when two different
metals arein contact with each other in the presence of
moisture, therewill beaflow of current from one metal
(the"anode") totheother metal (the" cathode™), and one
will beeaten away, or disintegrated, whiletheother (the
"cathode") will remainintact.
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Animportant point to remember in utilizing
the Galvanic Seriesis that moisture is the chief
problem in this type of corrosion, and moisture
depends agreat deal upon climate. In the desert,
electrochemical actionwill beat aminimum. On
the seacoast the action will be much greater, not
only because of the ever-present moisture, but
also because of the salt. Some means of separat-
ing dissimilar metals must therefore always be
found.

A copper roof should not be applied directly
over awood roof deck fastened with steel nails.
Instead, the copper should be separated fromthe
deck by insertion of an asphaltic felt to insulate
the copper from attack by the steel nails. Also,
a uminum sheetsshould not rest directly on steel
purlins, but should beinsulated fromthesteel with
felt strips.

In any galvanic combination, the relative
areas of the two materials forming the couple
haveavery important bearing ontheextent of the
corrosion. Under may conditions the extent of
galvaniceffectwill bedirectly proportional tothe
ratio of the area of the metal lower in the list.
Thus, if apiece of steel having a surface area of
two squareinchesiscoupledto apieceof copper
having a surface area of 100 square inches, the
galvaniccorrosionisroughly 50timesfaster than
it would be if the same piece of steel were
coupled to a piece of copper having a surface
area of two square inches.

For thisreason, it iswise to avoid galvanic
couples where the exposed area of the metal
lower in the galvanic seriesis much greater than
that of themetal highinthisseries. Asapractical
example, it would definitely be dangerousto use
astee rivettoacopper plate, but reasonably safe
to use a copper rivet to a steel plate. Asfar as
possible, nailsor other fastenersusedin securing
metal roof coveringsshould be of thesamemetal
astheroofing.
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