Basics of Corrosion

Galvanic Corrosion

When two different metals
(copper and steel in the
example) are in contact,
electrons will flow from the
more negatively charged
metal (anode) to the more
positively charged metal
(cathode). The voltage
generated between copper
and steel would be 0.3 volts.
The circuit is completed by
the loss of positively charged
ions from the anode into the
electrolyte and the negatively
charged ions at the cathode.

Negative
jons

This release of small particles (ions) into the water is much more
rapid than with one metal alone, and is limited to the corrosion of
the steel. The cathode material (copper) is protected.

Sacrificial Anode

If you want to protect both
types of metal you must add
a third more active metal.
The most common metal is
zinc although magnesium
and aluminum are also used.
This active metal becomes
the anode for both metals.
The zinc or aluminum
sacrifices itself to protect
the other two metals, hence
the term “sacrificial anode.”
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Zinc Anodes

Zinc is the most common material used. Zinc anodes are not
very effective in freshwater and can stop working after only a
few months if not made to U. S. Military specifications. It is a
good policy to change them regularly, even if they look OK.
Remember, if an anode doesn't wear away it is not working!

Navalloy®(Aluminum) Anodes

The aluminum alloy used in anodes is very different from normal
aluminum. It includes about 5% zinc and a trace of Indium,
which prevents the build up of an oxide layer.

Aluminum anode alloy provides more protection and lasts longer
than zinc (see chart on page 2). It will continue to work in
freshwater and is safe for use in salt water. Aluminum is the only
anode that is safe for all applications.

Magnesium Anodes
Magnesium is the most active metal on the Galvanic scale. It
can be used in freshwater, but care must exercised. Magnesium
can over-protect aluminum hulls or outdrives in salt or brackish
water or even polluted freshwater, causing paint to be lifted with
resulting corrosion. Even a few hours immersion can cause
severe damage.

Anode Do’s and Don’ts

DO:

Change your anodes when they are 50% corroded. A “Wear
Indicator” anode will help tell you when to change.

Make sure they make good electrical contact with the metal to
be protected - remove paint and clean the mounting surface.

Protect trim tabs individually (do not bond). Although they are
usually made from stainless steel they can still corrode and need
sacrificial anodes.

On sterndrives be sure to use new fasteners (usually supplied
with anode) - even stainless bolts fail as a result of corrosion.

Keep a sterndrive immersed in the water so that the anodes
can work.
DONT:

Do not paint anodes. They will not work!

Do not mix anode types - aluminum anodes will try to protect
zinc anodes on the same bonding circuit.

Do not use zinc anodes on aluminum outdrives - they will not
provide the correct protection.

Do not use magnesium anodes on outdrives in salt or brackish
water as they will “overprotect” the aluminum.

Why Do Some Metals Corrode
More than Others?

All metals tend to be oxidized (corrode), some

more easily than others. The relative rate can
be plotted on the GALVANIC SERIES.
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Navalloy® anodes provide better protection than zinc, have the

longest life and are much lighter.

Which Anode Material?
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Navalloy® aluminum anodes are safe in any type of water. Magnesium
must not be used on aluminum outdrives or hulls in saltwater.



