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A. GENERAL

Galvanic corrosion is very complex because it involves multiple materials factors as well as
environmental, and geometric factors (as shown in Fig. 1 in Chapter 8). It is thus important in a
galvanic test to identify clearly and to control those factors that are significant to the system. This
requires careful consideration of the testing objectives. Galvanic corrosion tests are often carried out
for two basic objectives: to assess materials compatibility in terms of the polarity and rate of galvanic
corrosion of bimetallic couples, and to predict the extent and its spatial distribution of corrosion
damage.

Galvanic action is governed by the specific potential distribution on the entire surface of the
coupled metals, which in turn is determined by the geometry of the metal surfaces. Because of
specific requirements of the geometry in galvanic corrosion testing, it is generally not feasible to use
a universal geometry for different situations. A galvanic corrosion test is, thus, often distinctive in its
cell design [I].

Geometry should also be considered when the intent is to test nongeometric factors; for example,
to test metallurgical factors, such as alloying or mechanical working, on reaction kinetics, the
geometry of the design should result in a uniform potential distribution on the surface of the anode
and cathode; to meet this requirement, the distance between the two metals should be larger than the
dimensions of the samples [2]. To test galvanic corrosion in the atmosphere, the two metals should be
in close contact and have a small dimension in the direction perpendicular to the contact line because
the electrolyte formed under an atmospheric environment is very thin, and the galvanic action
generally does not extend beyond a few millimeters from the contact line [3, 4]. The various cell
designs and procedures in galvanic corrosion testing have been summarized by Hack [I].

Electrochemical and nonelectrochemical methods can be used to measure the parameters of
interest. Electrochemical methods include measurement of potentials, under coupled or noncoupled
conditions, to provide information on the polarity of a bimetallic couple and extent of anodic and
cathodic polarization; or measurement of galvanic current to indicate quantitatively the intensity of
galvanic corrosion; or measurement of the current-potential relationship of each metal with a
potentiostat to understand the kinetics. The nonelectrochemical methods include weight-loss or
thickness-loss determination and visual or instrumental examination of the corroded surface. Each
method has its advantages in providing information about galvanic corrosion and, depending on the
specific needs in each circumstance, one or a combination of several methods are needed to provide
sufficient information. Detailed descriptions of each of these methods can be found in the literature [I].
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B. STANDARDS

The many specific requirements for a galvanic corrosion test make standardization very difficult.
Few test methods for galvanic corrosion have been standardized [I]. There are two ASTM guidelines
for galvanic corrosion testing: ASTM Standard Guide G71 [5] and ASTM Standard G82 [6] on
"Development and Use of a Galvanic Series for Predicting Galvanic Corrosion Performance."
Standard tests have been developed for this situation because galvanic corrosion in atmospheres
results mainly from the thin layer of electrolyte that limits galvanic action to an area a few milli-
meters normal to the contact line, so that the effect of many geometric factors can be neglected.

Under atmospheric conditions, two different types of testing methods have been standardized for
determination of the weight loss due to galvanic corrosion: ISO 7441-84 and ASTM G104-89 for
Plate Test, and ASTM Gl 16-93 for Wire-on-Bolt Test [7-9]. In the plate type of assembly, a strip of
one metal is attached by bolts to a panel of another metal. The bolts are insulated from the strip and
panel. The galvanic corrosion is evaluated by visual examination or by weight-loss measurement of
the strip or panel. In the wire-on-bolt type of assembly, a wire of the metal to be tested is tightly
wound around the threads of a bolt of the other metal in the couple. The galvanic corrosion can be
quantitatively estimated by comparing the weight loss of the coupled wire to that wound on the
threads of a plastic bolt.
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