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INDUSTRIAL TECHNOLOGIES PROGRAM

Prediction of Corrosion of Advanced
Materials and Fabricated Components

New Corrosion Prediction Tool Will Facilitate
Selection and Development of Corrosion-Resistant
Alloys, Identification of Fabrication Process
Conditions, and Prediction of Remaining Life

Corrosion issues occur across various in-
dustries. At this time, modeling of the vari-
ous aspects of the corrosion behavior of
materials is in its early stages. Models to pre-
dict the general corrosion of certain alloys
exposed to aqueous/organic environments
exist. However, in many cases, localized cor-
rosion dominates the performance charac-
teristics of various components. Thus, there
is a need for the development of models to
predict localized corrosion and pitting dam-
age accumulation that occurs in various al-
loys used in corrosive environments. This

project aims to develop a computational tool

that will predict the corrosion performance
of fabricated components in industrial cor-
rosive environments using minimal experi-

mental data.

At the heart of the approach is the develop-
ment of correlations between local compo-
sitional changes in the alloys arising from
fabrication and the fundamental parameters
that dictate the occurrence of localized cor-
rosion. These correlations will be used to
predict the occurrence of localized corrosion
and damage in base materials, welds, and
weld overlays in selected industrially rel-

evant alloys.
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Industrial Materials for the Future

Benefits for Our Industry and Our
Nation

The innovative technology for better
prediction and management of localized
corrosion will result in benefits due to
improvement in component life and
productivity, reduction in waste and
environmental damage, and improved risk
management. Energy efficiencies will result
from reduced process losses, reduced
unscheduled downtimes, less heat transfer
losses attributable to corrosion and
corrosion by-products, and improved
thermal efficiencies due to more optimum

design of components.

Applications in Our Nation’s
Industry

The corrosion modeling tool will find appli-
cations in industries where fabricated com-
ponents are exposed to corrosive environ-
ments, including chemicals, forest products,

and petroleum industries.




Project Description

The goal of the project is to develop a simu-
lation methodology to predict the suscepti-
bility of fabricated components to localized
corrosion as a function of alloy composi-
tion, fabrication procedures, and external

environmental conditions.

Barriers

Major barriers to be overcome include:

» The need to account for the effect of sig-
nificant microstructural and compositional
variations that occur with changes in pro-

cess parameters;

» Lack of a universal parameter for correlat-
ing weld or coating characteristics with

localized corrosion potential; and

» The necessity for incorporating local al-
loy chemistry effects in the corrosion po-
tential, repassivation potential, and dam-

age functions.

Pathways

The objectives of the project will be achieved
through (1) selecting critical alloys, treatment
methods, and representative process envi-
ronments; (2) developing an experimental
database of alloy microchemistry in relation
to fabrication process parameters; (3) obtain-
ing electrochemical parameters that govern
localized corrosion and damage growth and
distribution, (4) extending the existing meth-
odology for predicting the occurrence and
propagation of localized corrosion to handle
fabricated components as well as base met-
als; and (5) encapsulation of the models in

engineering software.

Milestones

» Select list of alloy compositions and pro-

cess parameters of interest to the industry

* Develop database containing correlation
of fabrication process parameters with al-

loy microchemistry

* Correlate alloy microchemistry with
repassivation and corrosion potentials for

selected environments

» Develop correlation of damage growth and
distribution with electrochemistry, and

microchemistry

+ Develop correlations between alloy chem-
istry and the general corrosion potential

model

» Develop a comprehensive model for relat-
ing the repassivation potential to alloy

chemistry

+ Extend and verify damage function model

to include welds

» Implement models in OLI Systems’ exist-
ing software, CorrosionAnalyzer, and test

in industrial trials

Commercialization

This project is being conducted by technol-
ogy leaders under the oversight of industry
experts, thus ensuring the industrial rel-
evance of results. OLI Systems has substan-
tial expertise in the development of compu-
tational tools and has already developed a
commercial corrosion modeling product. OLI
will utilize its existing customer base and its
distribution and marketing partners to pro-
mote the new product. In addition to pro-
moting the sale of the product, OLI will offer
short term leases and provide a consulta-

tion service.
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A Strong Energy Portfolio for a
Strong America

Energy efficiency and clean, renewable energy
will mean a stronger economy, a cleaner environ-
ment, and greater energy independence for
America. Working with a wide array of state, com-
munity, industry, and university partners, the U.S.
Department of Energy’s Office of Energy Effi-
ciency and Renewable Energy invests in a di-

verse portfolio of energy technologies.
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