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Purpose & Test Methods: 

A series of (18) corrosion experiments were performed by creating galvanic cells using various 

hardware material and copper cathode combinations.  These tests were performed as a proof of 

concept using materials readily available to demonstrate the concept to the task -force for future 

consideration and development.  It was assumed that the task -force would specify more precise 

methods and other materials of interest for future testing.  

Table 1 lists the galvanic cells that were created using different hardware combinations immersed in 

a salt-water solution (electrolyte) to evaluate the relative corrosion depth rates between the different 

materials.  The same hardware combinations were also tested for multiple cathode configurations 

(bare copper, coated copper, and no copper present) to evaluate the impact of a (spray-painted) 

coated cathode on the corrosion depth rates, and a control with no copper cathode .  All tests 

durations were for 98 days and at similar temperatures.   Figures 1 to 8 show test setup photos. 

All hardware tested was bare (uncoated).  All weld -nuts were also bare, except the bottom which was 

insulated from the electrolyte to provide an electrical connection for galvanic measurements.  Nylon 

straps were used as provisions to suspend the assembled samples in the electrolyte.  When a 

cathode was used, it was electrically connected to the hardware external to the electrolyte.   

During each test the galvanic potential was measured periodically.  The galvanic potential for tests  

with a copper cathode were measured between the hardware and the copper  (using an insulated 

wire).  The galvanic potential for the test without a copper cathode was measured using a 

submersible copper sulfate reference electrode. 

Table 1:  Galvanic Cell Materials & Test Durations 

Bare Hardware Combinations 
Bare Copper 
Cathode Test 

Coated Copper 
Cathode Test 

No Copper  
Cathode Test 

Bolt+Washers:  304 Stainless-Steel 
       Weld-Nut:  Carbon-Steel 

Test# 1 
 

2/10/2020  
to 

5/19/2020  
 

98 days 
 

19.0~22.3°C 

Test# 2 
 

6/29/2020  
to 

10/5/2020  
 

98 days 
 

18.6~20.3°C 

Test# 3 
 

6/29/2020  
to 

10/5/2020  
 

98 days 
 

18.6~20.3°C 

Bolt+Washers:  Silicon-Bronze 
      Weld-Nut:  Carbon-Steel 

Bolt+Washers:  Galvanized-Steel 
      Weld-Nut:  Carbon-Steel 

Bolt+Washers:  304 Stainless-Steel 
      Weld-Nut:  303Se Stainless-Steel 

Bolt+Washers:  Silicon-Bronze 
      Weld-Nut:  303Se Stainless-Steel 

Bolt+Washers:  Galvanized-Steel 
      Weld-Nut:  303Se Stainless-Steel 
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Figure 2:  Photo of Hardware Samples with Insulated Provisions to Suspend & Measure Samples 

Figure 1:  Photo of Hardware Sample Material Combinations 



 

 

 

  

Figure 3:  Test#1 (Bare Copper) Test Setup ï Top View 

Figure 4:  Test#1 (Bare Copper) Test Setup ï Side View 


