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Background

ÅDeck corrosion is problematic and costly for vehicular bridges

Å The Army alone has more than 1,500 bridges on its 
installations, with the majority having reinforced concrete decks

Å FHWA Report RD-01-156 states that approximately one quarter 
of the direct cost of corrosion of bridges is maintenance and 
capital costs for concrete decks

Å FHWA studies have also found that indirect costs to the user 
due to traffic delays, and lost productivity can be up to 10 times 
higher than the direct costs of repair and maintenance
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Microcomposite  Martensitic  

Ferretic  Steel (MMFX 2)

ÅInitial proprietary technology developed at the 

University of California Berkeley by Professor Gareth 

Thomas

ÅMaterial composition resistant to corrosion

Courtesy MMFX



Engineer Research and Development Center

US Army Corps

of Engineers

Corrosion of Pearlitic Steel

Courtesy MMFX

Ferrite

Schematic of Micro Galvanic Cells in the 

Ferrite-Iron Carbide Microstructure

Transmission Electron Microscope (TEM) 

Micrograph of the 

Ferrite ïIron Carbide Microstructure

Carbide 

(Typical)

Grain 

Boundary 

with 

Carbides

Microgalvanic Cell Formation 

Between Iron-Carbide and Ferrite 

Phases

Corrosion Can Be Minimized By

Avoiding Microgalvanic Cell 

Formation
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Microcomposite Steel

Microcomposite Steels, 

Packet Lath Martensite 

Dislocated laths of martensite enveloped 

by stable retained

austenite films

CARBIDE FREE 

MICROSTRUCTURE 
to Eliminate Formation  of 

Microstructural Galvanic Cells

Courtesy MMFX


