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Detailed Explanation

Galvanic corrosion arises when two dissimilar metals are in electrical contact while immersed in an
electrolyte, forming an electrochemical cell where the more active (anodic) metal corrodes preferentially.
The Galvanic Compatibility Matrix codifies this behavior by listing materials in descending order of their
open-circuit corrosion potential (E_corr) measured under standardized conditions for each environment:
ASTM G82 for seawater, ASTM G71 for freshwater, ASTM G187 for soil (with resistivity and moisture
specifications), and ASTM C876 for reinforced concrete (where chloride ingress and passivation
breakdown critically influence potentials). Unlike a universal galvanic series, the matrix is environment-
specific because factors like chloride-induced depassivation of stainless steels in seawater or alkaline
passivation of carbon steel in concrete dramatically alter relative nobility—e.g., 304 stainless shifts from
cathodic in seawater to anodic in low-chloride concrete. Practitioners use the matrix to assess
compatibility gaps: pairings with >0.15 V potential difference generally require mitigation (e.g., insulation,
coatings, or sacrificial anodes), while <0.05 V differences are typically acceptable. The matrix also
incorporates practical guidance—such as maximum allowable area ratios (cathode:anode) and service-
life implications—making it indispensable for marine infrastructure, buried pipelines, water distribution
systems, and reinforced concrete structures.

Key Components




1 Electrochemical Potential Ranking
2 Environment-Specific Corrosion Data

3 Compatibility Risk Thresholds (e.g., ?E < 0.05V, 0.05-0.25 V, >0.25 V)

Applications

Application

1  Marine platform fastener selection (e.g., avoiding aluminum-brass couplings in seawater)

Underground pipeline joint design (e.g., coupling coated carbon steel with ductile iron in low-
resistivity soil)

Reinforced concrete repair specification (e.g., ensuring new stainless-steel rebar is compatible
with existing carbon-steel reinforcement in chloride-contaminated concrete)

Related Concepts

1 Galvanic Series

2 Electrochemical Potential

3 Passive Film Stability

4 Cathodic Protection

5 Crevice Corrosion
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