
Galvanic Corrosion Risk Assessment Worksheet for Mixed-Metal Ground Paths

___________________________________________________________________________

DEFINITION

The Galvanic Corrosion Risk Assessment Worksheet for Mixed-Metal Ground Paths is a

structured engineering tool used to evaluate the likelihood and severity of

electrochemical corrosion at interfaces between dissimilar metals in electrical

grounding systemsparticularly in agricultural machinerywhere environmental

exposure (e.g., moisture, soil electrolytes, fertilizers) accelerates galvanic

coupling. It integrates material electrochemical potential data, environmental

aggressiveness, physical contact parameters, and design mitigation strategies into a

systematic scoring or decision matrix. Its purpose is to guide grounding architecture

decisions that ensure both electrical safety and long-term structural integrity.

OVERVIEW

Galvanic corrosion arises when two or more dissimilar metals are electrically

connected in the presence of an electrolyte (e.g., damp soil, condensation, or

chemical-laden runoff), forming a spontaneous electrochemical cell where the less

noble (anodic) metal corrodes preferentially. In agricultural machinery, grounding

paths often combine materials such as carbon steel chassis, copper grounding

conductors, stainless steel fasteners, and aluminum sensor housingseach with

distinct electrode potentialscreating multiple galvanic couples vulnerable to

degradation under field conditions. The worksheet operationalizes corrosion science

by assigning risk scores based on standardized criteria: the galvanic series position

difference (E), contact area ratio (cathode:anode), environmental conductivity

(e.g., soil resistivity, pH, chloride/sulfate content), insulation integrity, and

protective measures (e.g., dielectric isolation, sacrificial anodes, coatings). It

supports iterative design reviewflagging high-risk junctions (e.g., bare copper

wire clamped directly to unpainted steel frame) and recommending mitigations like

bimetallic transition washers, conformal coatings, or redesigning ground return paths

to avoid direct dissimilar-metal contact. Ultimately, the worksheet bridges NFPA 70

(NEC), IEEE Std 80 (Grounding Safety), and ISO 15208 (Corrosion Protection of

Agricultural Machinery) requirements into a field-deployable, auditable assessment

protocol.

KEY COMPONENTS

1. Galvanic Series Reference Table

2. Environmental Severity Index (ESI) Scoring Grid

3. Contact Interface Evaluation Matrix

APPLICATIONS

  - Pre-deployment validation of grounding architectures for tractors and harvesters

  - Root-cause analysis of premature ground strap failures in humid or saline

environments

  - Compliance documentation for OEM certification against ISO 15208 and ROPS/FOPS

safety standards

KEY FORMULAS

Galvanic Potential Difference: E = E_cathode  E_anode

  -> Calculates the theoretical driving voltage (in volts) for galvanic corrosion based

on standard electrode potentials; larger positive E indicates higher corrosion risk.

Anode-to-Cathode Area Ratio Correction Factor: F = log(A_cathode / A_anode)

  -> Quantifies geometric amplification of corrosion rate; ratios >1 (large cathode,

small anode) dramatically accelerate localized attack.

Corrosion Rate Estimation (Simplified): CR  (E    F) / 

  -> Empirical proportionality estimating relative corrosion rate (CR), where  is

electrolyte conductivity, and  is polarization resistance (often derived from soil

resistivity measurements).



RELATED CONCEPTS

  - Electrochemical Series

  - Soil Resistivity Mapping

  - Bimetallic Transition Hardware
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