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A Guide to Galvanic Corrosion 
Galvanic corrosion can occur when two or more dissimilar metals 
contact each other in an electrolytic environment. This can occur 
in seawater, chemical processing, or in automotive fasteners and 
connectors exposed to road salt spray. 

G A LVA N I C  O R  T W O - M E TA L  C O R R O S I O N

Two dissimilar metals, alloys or combination of  each in contact 

with each other in a conductive environment develop a potential 

difference and make up a galvanic couple. This potential difference 

is the driving force for one of  the couple to oxidize. In this case, 

the oxidation of  the metal or alloy is known as galvanic corrosion. 

The extent of  the corrosion is affected by the environment, the 

difference in their potentials, the ratio of  the cathodic to the anodic 

areas, and the distance from the junction between the couple.

E M F  S E R I E S  V S .  G A LVA N I C  S E R I E S

An electrochemical reaction will occur in any aqueous environ-

ment provided four criteria are met. The criteria are (1) something 

has to oxidize which is known as the anode, (2) something else has 

to reduce which is known as the cathode, (3) an electronic pathway 

which provides transport of  electron (s) through the aqueous 

environment. When all four criteria exist, the anode which can 

be either a metal or alloy undergoes oxidation (corrosion). The 

role of  anode or cathode for a given couple will change as the 

members of  the couple change according to the potentials with 

respect to one another. The metal with the more negative reduc-

tion potential will spontaneously undergo oxidation. The reduction 

potentials are measured against a standard hydrogen electrode, 

(SHE), whose potential is assigned the value of  0.00 V at 25 C, 1 

atm hydrogen fugacity and unit activity of  hydrogen ion. A series 

of  metals in a 1 Molar solution of  their own ions measured against 

the SHE is known as the EMF (ElectroMotive Force) series.

Use of  these potentials can determine which of  two metals will 

spontaneously assume the roles of  anode and cathode. However, 

it is rarely that two metals are in contact with each other in a  

solution of  their own ions. In addition, alloy potentials are not 

listed in an EMF series. For these reasons a more practical tool for 

determining which metal alloy will corrode (when in contact with 

each other in a conductive environment) is the galvanic series.

A galvanic series is a list of  metals and alloys arranged according 

to their corrosion potentials as measured in a given environment 

presented in tabular or graphical form. Although a galvanic series 

is most useful for predicting the active metal or alloy in the envi-

ronment represented in the series, the galvanic series constructed 

in seawater is the most widely used because it can be applied 

with caution to similar environments such as other natural waters 

and uncontaminated atmospheres.

U S I N G  T H E  G A LVA N I C  S E R I E S

A galvanic series is a tool for predicting which one of  two dissim-

ilar metals (and/or alloys) will undergo an accelerated corrosion 

while in contact with each other in a conductive environment. 

Since galvanic corrosion is an electrochemical reaction, the four 

criteria mentioned above still have to be met for corrosion to 

occur. The metal or alloy possessing the more negative (active) 

potential tends to suffer accelerated corrosion, while the metal 

or alloy possessing the more positive (noble) potential tends to          

remain practically unaffected.

Although galvanic series can not predict corrosion rates, the rate 

does depend on four factors one of  which is the potential differ-

ence that can be estimated from the galvanic series. The first and 

most significant factor to consider is the environment. Sometimes 

the potential can reverse for a couple in different environments. 

This is the reason it is always favored to construct a galvanic 

series in the environment of  interest. 
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Testing). The seawater was prepared according to the guidelines 

in ASTM D1141 (Standard Specifications for Substitute Ocean 

Water) except for the addition of  SrCl2.

S A F E  H A N D L I N G  O F  C O P P E R  B E R Y L L I U M

Handling copper beryllium in solid form poses no special health 

risk. Like many industrial materials, beryllium-containing materials 

may pose a health risk if  recommended safe handling practices 

are not followed. Inhalation of  airborne beryllium may cause a 

serious lung disorder in susceptible individuals. The Occupational 

Safety and Health Administration (OSHA) has set mandatory 

limits on occupational respiratory exposures. Read and follow 

the guidance in the Safety Data Sheet (SDS) before working with 

this material. For additional information on safe handling practices 

or technical data on copper beryllium, contact Materion Perfor-

mance Alloys and Composites Technical Service Department at 

1-800-375-4205.

The second factor contributing to the corrosion rate is the poten-

tial difference between the couple. The farther apart from each 

other the two metals or alloys are in the table (i.e. the greater the 

potential difference between them), the more severe will be the 

attack on the active metal or alloy. The third factor deals with the 

ratio of  the cathodic to anodic areas. A particularly unfavorable 

condition to set up between the couple is one in which there is a 

large cathode to small anode area ratio, because for a given cur-

rent flow the current density will be larger for the smaller anode 

area. Hence the corrosion will proceed at a greater rate. The 

fourth factor is the distance from the junction between the couple. 

The greatest amount of  corrosion will occur at the junction.

The following graph is for a galvanic series in simulated seawater. 

Unless noted, the data was acquired using the specifications set 

forth by ASTM 82 (Standard Guide for development and Use of  

a Galvanic Series for electrochemical Measurements in Corrosion 


