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Corrosion of Materials Across
Multiple Length Scales
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Research Objective ARL Facilities and Capabilities

* To understand fundamental corrosion mechanisms of +  World-class scanning probe laboratories
materials.

* By utilizing new techniques at multiple length scales to
develop a comprehensive understanding of materials o
degradation processes, effective mitigation strategies are
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Dimension 3100 AND
Multimode 8 AFMs with peak
force, conductive, MFM, and
STM modes.
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AFM height, hi-res morphology, and modulus mapping of
Kevlar® KM2

Bridging length scales with accelerated corrosion,

electrochemistry, and in-situ measurement -
Challenges
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* Specific Challenges- robust super-hydrophobic surfaces, . | -

active non-toxic corrosion inhibitors (NO Cr°*!), identify -\ T e m—

localized defect sites and chemical and morphological I = &= -

differences across heterogeneous oxide surfaces.

tip-substrate distance

Scanning Electrochemical Microscopy (SECM) for surface reactivity and kinetics
* Modeling for Corrosion
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 Understand the nature of oxide surfaces on homogeneous
and heterogeneous lightweight alloys.  ARL Expertise- Electrochemistry, thin film deposition, RBS,
* Kinetic and thermodynamic modeling of corrosion plasma modification, surface chemistry, corrosion, AFM
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