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Problem Statement
• As vehicles’ tire and rim sets are 

stored for long periods, the 
components of the system 
degrade

• At times, these tire and rim sets 
are unusable when they are 
taken out of storage
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Technical Approach

• Oxidative, ozone, and/or UV degradation are thought to be the 
source of this damage

• The intended solution is to study the condition of tire and rim 
sets at DoD facilities when they are removed from long-term 
storage

• The proposed solution is to provide tire coatings to reduce 
harmful effects from oxidation and UV exposure
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Overall Benefits 

• Tactical wheeled vehicles use tires that are similar in 
composition to commercial truck and bus tires so they face 
similar degradation challenges over the life of the tire

• Tire failure after long term storage is an important cost driver 
for both the commercial and military market

• The same tire coating solution found for the tactical vehicle 
tires could be effectively expanded to commercial tires
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Tire Coating History
• Initial interior tire coating 

development funded by PPG and 
Department of Energy Vehicles 
Technology Office

– A Materials Approach to Fuel-
Efficient Tire (DE-EE0005359)
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Technology Deployment
Task Description Status

1 Study tire and rim sets removed from long-term storage. Establish 
the root cause of tire degradation. Agree to the parameters against 
which we will measure improvement in tire longevity.

Completed for interior coating requirements
PPG tire permeation model closely correlates to published results
Used to determine coating thickness

2 Interior coating: Evaluate interior tire coatings for their ability to 
extend tire life, with a particular focus on coating adhesion.

Started

3 Exterior coating: Evaluate exterior coatings for their ability to 
extend the tire life. Evaluation will include coating adhesion, 
resistance to abrasion, and appearance.

Will start this year

4 Perform coupon-level durability testing via accelerated weathering 
and verify that selected coatings do not negatively impact rim 
integrity/corrosion.

5 Apply leading coating solution to tires for evaluation by TARDEC. 

Project kickoff was held February 17, 2017.
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Root Cause Analysis

• Ford and NHTSA studies show spare tires degrade at 70-80% 
the rate of tire road wheel aging

• Road wheel aging of rubber is due primarily due to oxygen 
permeation from inside the inflated tire

• Accelerated aging of rubber in tires correlates with road wheel 
tire aging of 3 – 7 year durations

– Accelerated aging: inflate with 50% oxygen to max inflation 
pressure, store at 70°C for 6 weeks
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Project Team Participants

• US Army TARDEC – Product Life Cycle Engineering

• PPG Industries, Inc.

• Akron Rubber Development Lab
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