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Corrosion Test

5 continuous days of test cycle 2 continuous days of test cycle

•

4 salt-solution spray events No salt-spray events

Rapid T increase after the last salt spray event 

increases the salt concentration on the surface
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All Environmental Stresses Delivered 

By Driving

Full Vehicle Close to Real Driving 

Conditions Test

Salt spray passage 

Dust and abrasion from gravel Mud trench

High speed track 

Climate chamber 
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The overall environmental conditions are prescribed 

during both the lab and proving ground tests, but 

corrosion-specific parameters (electrolyte conductance, 

and corrosion currents) are not controlled or measured.

This gap hinders a complete understanding of 

corrosion as a phenomenon.
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5. Coupled AA6111 

and S1008 for 

galvanic corrosion

4. Single 

AA6111 for 

free 

corrosion

3. Gold 

IDE

2. Surface T 

(bottom of case)

1. Air T 

and RH

Luna CorRES platform used for L467 cyclic corrosion 
testing in Lab corrosion chamber

Acuity LS system mounted On-Vehicle corrosion 
test at Michigan Proving Ground

Temperature-sensing panel (TSP) was for T and had a (1) gold 

interdigitated electrode (IDE) for sensing solution conductance.

Each MSP) had 

(1) Gold IDE for sensing solution conductance

(2) Single AA6111 for free corrosion

(3) Coupled A6111 and S1008 for galvanic corrosion
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To assess the performance of Luna Labs' corrosion and environmental sensors for real-
time measurement of:

➢ free corrosion rates in AA6111, 

➢ galvanic corrosion rates between AA6111 and S1008, and

To quantify and compare the corrosion rates of similar sensors exposed in the 
laboratory chamber test and exposed on-vehicle at the proving ground.
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Inside view of laboratory chamber with Luna CorRES
platform used in L-467 cyclic corrosion test

Externally mounted an Acuity LS sensor on a F-150 truck 
used for on-vehicle at proving ground corrosion test
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Wet/dry dry
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MSP2 conductance 

keeps increasing 

during dry phase

•

Gold IDE – Cumulative Conductance 

Conductance 

keep increasing 

during increased 

RH phases
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•

Formed Al oxide film 

or pitting slows free 

corrosion

Free corrosion for single AA6111

•
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AA6111 - Cumulative Free Corrosion

Cumulative corrosion 

increase during dry phases   

•

No cumulative corrosion 

increase during dry phases   
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•

•
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•

AA6111-S1008 - Cumulative Galv Corrosion
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Test Sensor

Measured Parameters

Cumulative 

Conductance, (C/V)

Cumulative Free 

Corrosion, (C)*10-2
Cumulative Galvanic 

Corrosion, (C)

Lab

TSP 4036 N/A N/A

MSP1 3444 15.4 20.4

MSP2 3905 14.1 24.3

MSP3 7290 18.3 25.1

Proving Ground Acuity 2803 3.6 7.1
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➢The conductance measurements reflect T and RH changes programmed in the test cycles

➢The free corrosion measurements in the lab test tracked with the environmental conditions 
generally, but diminished with exposure time

➢The free corrosion measurement on-vehicle indicated a less-aggressive environment than the 
lab test for the selected sensor location

➢The galvanic corrosion sensors were maxed out in wet phases of our tests

➢The galvanic current does not account for self corrosion of the cathodic electrode
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Thanks to Jacob Meisberger for conducting experiments and Niamh Hosking, and 
Mark Nichols for supporting the data analysis work.

Thanks to Robert Garcia from MPG and Ken Redlin from Corrosion Engineering and 
Tony Misovski for getting the sensor installed at the proving ground.

Thanks to Luna Labs for supporting the project. 

Happy to answer to your questions


