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What are you using, seeing, doing in Michigan

• What solids and liquids are you using?
• What are your application rates?
• What types of and where are you seeing corrosion?
• What best practices are you currently using to prevent corrosion?



Reported Corrosion Scores
Passing = 70% less 
corrosive than a 
3% salt brine 
solution

www.clearroad.org
Qualified Product List 
(QPL)

http://www.clearroad.org/


Corrosion from Deicers

• Corrosion caused by chloride-based deicers can impact equipment, 
vehicles, and infrastructure.

• Common forms of corrosion: Pitting
• Filiform
• Crevice
• Intergranular
• Galvanic
• Stress cracking
• Fatigue
• Erosion
• Fretting
• Microbially induced



Corrosion from Deicers 

• Modern vehicles are made of many metal types and alloys, which can 
exacerbate corrosion.

• The most commonly used and cost-effective deicers used to keep 
roads safe and passible contain chlorides, which cause corrosion.

• But all deicers have impacts, in fact metals and roadways have been 
shown to be impacted by common non-chloride deicers, but to a 
lesser extent.



Cost of Corrosion
• DOTs report corrosion costs of $1M to $14M annually, or about 4% -

9% of the annual repair budgets.
• Up to 30% of these costs may be avoided with proactive corrosion 

prevention.
• Anti-corrosion coatings, washing with hot water at low pressure, and vehicle 

design considerations.

• Corrosion leads to about 17% reduction in equipment service life, or 
loss of 3 years of service.

• To reach design life requires more frequent replacement of parts or 
with parts that are more costly and have corrosion protection.



Cost of Corrosion

• Corrosion damage to vehicles and equipment is not just rusting:
• Depreciation and down time, reduced reliability, reduced service life, 

premature repairs and replacement, and safety risks from corroded parts.

• All data on corrosion costs to personal vehicles is 7 - 32 years old. 
Needs to be updated with current cost information!

• A Scandinavian study found 50% reduction in vehicle corrosion on 
salt-free roads.



Best Practices to Prevent Corrosion and 
Reduce Impacts to Vehicles and Equipment

• Proactive measure to prevent corrosion include
• Barrier protection (inhibitive coatings, anti-corrosion coatings)
• Galvanization
• Cathodic protection
• Washing vehicles and equipment
• Use of salt neutralizers
• Corrective methods (dielectric grease, etc.)
• Design considerations



Anti-Corrosion Coatings
Anti-corrosion coatings can be extremely effective at reducing 
corrosion, but performance varies for each product.

Proper surface preparation is important
• Use a salt neutralizer, or grit or sand blast the surface
• Then apply coating
• Thicker coatings last longer



Anti-Corrosion Coatings
• Anti-corrosion coatings may be barrier protection, inhibitive or protective 

coatings, anodically active metal coatings, or salt removers.
• Barrier protection prevents oxygen, water, salt, and debris from reaching the 

vehicle or equipment surface.
• Inhibitive coatings alter the surface chemistry.
• Anodic coating, usually made of zinc, prevent electrical current from discharging 

from the metallic surface.
• Metallic coatings, usually zinc or zinc-alloys, serve as both a barrier and provide 

cathodic protection.

• Anti-corrosion treatments to vehicles used to be better! But               
Hexavalent Chromium is very toxic and no longer used.

https://s.yimg.com/zb/imgv1/bcdedab7-75ab-3d9f-9ff9-84fc6001ed64/t_500x300
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Washing Vehicles & Equipment to Prevent Corrosion
Washing your vehicle, work or personal, and equipment regularly can 
prevent corrosion from causing serious damage to components.

Ideal Washing Frequency Realistic Washing 
Frequency

Plow Truck and 
Equipment

Daily after each use Weekly

Personal 
Vehicles

Once a week or after 
each storm event

Monthly, when feasible



Salt Neutralizers & Salt Inhibitors
Washing vehicles and equipment in coordination with a salt neutralizer 
is a best practice to minimize corrosion from exposure to deicers.

• The performance of salt neutralizers is affected by the dilution rate.
• Perform better at higher concentrations, but this costs more.

• To maximize effectiveness, wash with soap and water first, then use 
salt neutralizer in targeted areas of concern.

• This method uses ~100 gal per truck, instead of 350 gal. 
• Specific recommendation for one product (Salt-Away).



Salt 
Neutralizers 

& Salt 
Inhibitors



Reducing Corrosion with Design
There are vehicle and equipment design considerations that can reduce 
corrosion.

• Avoid areas that track or accumulate liquids
• Provide easy drainage
• Minimize welding joints and gaskets
• Avoid cervices, specifically between dissimilar metal alloys
• Locate equipment to allow for easy access for maintenance and 

repair/painting
• Metal type matters – carbon steel and cast irons experience higher corrosion 

rates



Reducing Corrosion to Electrical Components
• Waterproof or weather connectors
• Clean connectors frequently
• Use dielectric silicone or grease for sealing connections
• Apply heat tubing to cover crimped areas
• Relocate junction boxes inside the cab and off the floor of                               

the vehicle
• Use continuous wiring to minimize the number of connectors
______________
• Other less common or newer options:

• Anti-corrosion coatings for aluminum wiring, graphene coatings for metallic 
connectors and electrical terminals, connectors designed specifically for corrosive 
environments, using molded plastics for housings, self healing coatings and 
lubricants.



Other Design Considerations
• Cut a 1 inch hole in truck beds to allow for air circulation/drying out  

the vehicle frame (Ohio DOT)
• Paint or coat drilled/cut edges
• Purchase replacement parts as needed and made of more corrosion 

resistant materials or with coatings
• Weld off or seal areas that do not drain well, caulk welds before 

painting/coating, inject polyurethane foam into cavities, use 
underbody splash shields.

• Use continuous welds



Cost of Corrosion Prevention
Investment in proactive maintenance and training to prevent corrosion 
is more cost-effective than reactive maintenance.

• ~20% of corrosion related costs could be reduced with 
implementation of an equipment corrosion management plan and 
proactive maintenance.

• Protective coatings increase equipment service life and reduce 
maintenance costs. 



Conclusions
There will be corrosion, it comes down to how we handle it!

Best practices to reduce corrosion to vehicles and equipment may cost 
a little extra time and money but can provide cost saving and reduce 
corrosion in long run. 



Conclusions
• DOT Best Practices to reduce or prevent corrosion

• Be proactive, not reactive
• Implement a proactive fleet management plan that considers corrosion prevention
• Implement corrosion-related training
• Routine inspection of equipment and vehicles for corrosion damage
• Avoid equipment designs that are susceptible to corrosion
• Move electrical components into the cab of the vehicle where possible
• Consider equipment and vehicle storage that would avoid freeze-thaw cycles
• Wash frequently
• Implement reactive practices like neutralizing existing corrosion through grit blasting 

and salt neutralizers
• Repair scrapes, dents, etc. in a timely manner to protect raw metal form exposure to 

corrosion causing materials
• Use protective or sacrificial coatings



Conclusions/Recommendations
• Most corrosion cost data is significantly outdated. 

• Collect data related to corrosion costs and corrosion prevention to allow for a 
cost-benefit analysis to be conducted on various strategies.

• Consider testing corrosion inhibitors used at blended concentration.
• Consider future maintenance facility design to include indoor, drive-

through wash bays to allow for equipment/truck washing and drying 
in winter months.

• Develop, train, and implement a routine vehicle and equipment 
inspection plan to proactively mitigate corrosion.



Questions?
Laura Fay Resources
laura.fay1@montana.edu Corrosion and Connectors Don’t Mix

Corrosion Best Practices for DOTs 
(Updated)

mailto:laura.fay1@montana.edu
https://www.clearroads.org/project/22-s1/
https://www.clearroads.org/project/21-02/
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