
Glossary of Selected Terms Used in
Corrosion Science and Engineering

For a more complete set of definitions of terms related to corrosion science and engineering, the
reader may refer to

M. S. Vukasovich (Ed.), A Glossary of Corrosion-Related Terms Used in Science and Industry,
Society of Automotive Engineers, Warrendale, PA, 1995, 298 pp.

ASTM Standard G 15-97a, Standard Terminology Relating to Corrosion and Corrosion Testing,
American Society for Testing and Materials, West Conshohocken, PA, 1997, 4 pp.

Abiotic: A reaction without the participation of enzymes or organisms.

Abrasive wear: Wear due to hard particles or hard protuberances forced against and moving along a
solid surface. Note: In abrasive wear the force exerted by the particles is externally applied and
approximately constant while in solid particle impingement erosion the force exerted by the
particles on the surface is due to their deceleration.

Acetogens: Bacteria capable of synthesizing acetate from molecules containing one carbon, for
example, CO2, CO, methanol, and a methoxy group.

Acidophile: An organism that grows best in acidic conditions.

Active-passive transition: Transition from an active to a passive condition on a metal surface—
influenced by potential and environment.

Aerobic conditions: An environment or ecological niche in which molecular oxygen, O2, is present
in the system.

Alkaliphile: A microorganism that requires alkalinity for optimal growth.

Anaerobic conditions: Contrary to aerobic conditions, no molecular oxygen, (O2), is available in
the environment.

Anode: The electrode in an electrochemical cell at which oxidation occurs.

Anoxic: Absence of oxygen.

Archaea: A phylogenetic domain of prokaryotes consisting of the methanogens, mostly salt-loving
and high-temperature microorganisms.

Assimilate: A process by which a chemical compound is altered and elements are incorporated in
the synthesis of cellular components.

Autotroph: Microorganism capable of using light or inorganics as a sole source of energy.

Barophile: An organism that lives optimally under high hydrostatic pressure.

Biodegradable: Capable of being broken down to simple compounds by activity of biological
species.

Biofilm: Intrinsic association of microorganisms and their exopolymeric materials on surfaces of
material forming a solid-liquid interface.

Biofouling: A process referring to the adsorption of organics, micro- and macroorganisms on a
surface of a material in sequence.



Biological degradation/deterioration: Disintegration of a material caused by the activity of
microorganisms; also referred to as biodegradation and biodeterioration.

Biopolymer: Complex biological long-chained material.
Bioremediation: A process involving the use of microorganisms to detoxify toxic chemicals in the

environment.
Biosphere: The surface layer on Earth influenced by the activities of living organisms.
Boundary layer: The wall region in turbulent flow where the flow changes from fully turbulent to

viscous, composed of the logarithmic region, the buffer region and the viscous region.
Buffer region: In fluid flow, that portion of the wall region, defined as 5 < V+ < 30.
Burst: A violent eruption or localized ejection of fluid away from the wall, caused by the passage of

one or more vortices.
Cathode: The electrode in an electrochemical cell at which the reduction reaction occurs.
Cavitation: Repeated nucleation, growth, and violent collapse of cavities or bubbles containing

vapor and/or gas within a liquid. Cavitation originates from a local decrease in hydrostatic
pressure in the liquid produced by motion of the liquid (flow cavitation) or by pressure
fluctuations within the liquid induced by vibration of a solid boundary (vibratory cavitation).

Cavitation cloud: A cloud of cavitation bubbles (< 1 mm diameter) that are considered to collapse
in concert near or at a solid surface causing cavitation erosion. A cavitation cloud usually
obscures a surface that is being eroded by cavitation.

Cavitation erosion: Progressive loss of material from a solid surface following cavitation when the
cavities or bubbles collapse on or near the surface.

Cavitation erosion-corrosion: The conjoint action of cavitation erosion and corrosion.
Cavitation number, a—is a measure of the intensity of cavitation;

0 = (P -Pv)/0.5 pu2

Where p is static pressure (absolute);
pv is the vapor pressure;
p is the density; and
u is the free stream velocity.
When <j = 0, the pressure is reduced to the vapor pressure and cavitation will occur.
Note: NPSHA = (a + 1) u2/2 g

Chemoautotroph: An organism that obtains energy from oxidation of an inorganic compound.
Cloning: Insertion of a DNA fragment into a plasmid or phage for replication and expression.
Coherent structure: A morphologically invariant, three-dimensional region of the flow possessing

an identifiable flow pattern. See also, turbulent structure.
Cold climate regions: In the Northern Hemisphere—two regions where the average temperature

of the coldest winter month is — 180C or less, or between O and — 180C. In the Southern
Hemisphere—two global lines, the northernmost being an isotherm where the mean temperature
of the warmest month is 1O0C, and to the south, the polar front, previously known as the antarctic
convergence.

Consortium: Several biological species coexisting to achieve survival.
Contact resistance: Partial interruption of electrical continuity between two surfaces caused by

poorly conductive surface films or by excessive surface roughness.
Copolymer: A material consisting of more than one type of monomer as building blocks.
Copper-bearing steel: A low-carbon "mild" steel but containing ~ 0.20-0.25% copper—not a

"weathering" steel—and with corrosion rate relatively insensitive to minor variations in composition.
Corrosion: The degradation of a material by its environment.



Corrosion fatigue: Cracking that results from the combined action of a corrosive environment and
repeated or alternating stress.

Corrosion potential: The potential at which the rate of oxidation and the rate of reduction are
equal; also known as the mixed potential and the rest potential.

Crevice corrosion: Corrosion that takes place inside a crevice.
CuIturability: The ability of growing an organism under specific conditions.
Dealloying: Selective removal of an element from an alloy by corrosion.
Depolymerase: Enzyme that cuts a polymer into smaller fragments.
Depolymerization: Breaking down of a polymer to release its monomers.
Deteriogens: Agents capable of causing the disintegration of materials.
Deterioration: A process by which the parent material is damaged by breaking of chemical bonds.
Differential aeration cell: An electrolytic cell consisting of zones with different levels of aeration,

(e.g., aerated and anoxic zones).
Diffuse double layer (DDL): An electrochemical envelope surrounding a particle in aqueous

solution consisting of an inner tightly packed layer of adsorbed ions and an outer layer of loosely
adsorbed ions.

Dimensionless groups:
Reynolds number: Re = u\)£p/\\,, is the ratio of inertial forces to viscous forces. Its size determines

the nature of the flow. In single phase pipe flow Re < 2000 the flow is laminar. At Re > 4000 the
flow is turbulent.

Schmidt number: Sc = |i/pA is the ratio of momentum diffusivity (kinematic viscosity, ^/D) to
mass diffusivity

Sherwood number: Sh = kl/D, is the ratio of convective mass transport to diffusive transport where
/ is a characteristic dimension (e.g., pipe diameter) (m)
fi is the viscosity (Pa-s)
Mb is the bulk flow velocity (m/s)
D is the diffusion coefficient (m2/s)
k is the mass transfer coefficient (m/s)
p is the density (kg/m3)

Dissimilatory: An energy generating property of certain organisms through processsing of a
quantity of a chemical or element.

Ejection: The movement of fluid away from the wall at an angle to the nominal flow direction.
Environmental cracking: Brittle fracture of a normally ductile material in a corrosive environ-

ment. Environmental cracking is a general term that includes corrosion fatigue, hydrogen
embrittlement, and stress corrosion cracking.

Erosion: Progressive loss of material from a solid surface due to the mechanical interaction
between that surface and a flowing, single or multiphase fluid. Solid particle impingement
erosion, liquid droplet impingement erosion, cavitation-erosion, and erosion of protective films
in single phase turbulent flow are included in this broad definition. Row-enhanced dissolution
and thinning of protective films can be considered a form of "chemical" erosion.

Erosion-corrosion: The conjoint action of erosion and corrosion in a flowing single or multiphase
corrosive fluid leading to the accelerated loss of material. Encompasses a wide range of processes
including solid particle impingement erosion-corrosion, liquid droplet impingement erosion-
corrosion, cavitation erosion-corrosion, and single-phase erosion of protective films leading to
accelerated-corrosion. The relative contributions of erosion and corrosion to the total material
loss vary with the type of erosion-corrosion. With metals, the mechanical or "chemical" erosion



of protective films leading to accelerated-corrosion is a major factor. Erosion predominates with
cavitation and liquid impingement erosion-corrosion.

Eukaryote: A cell or organism having a unique membrane enclosed nucleus.
Exodepolymerase: Extracellular enzymes capable of breaking chemical bonds of a polymer.
Exoenzyme: Enzyme produced externally by an organism.
Exopolymeric materials: Polymeric materials synthesized and excreted outside of the cell by the

producing organisms.
Exopolysaccharides: Polysaccharides synthesized and excreted by the producing organisms.
Extracellular: Outside of a cell.
Fatigue life: The total number of cycles or time to failure; that is, to induce fatigue damage and to

initiate a dominant fatigue flaw that propagates to failure.
Fatigue limit: The applied stress amplitude below which a material is expected to have an infinite

fatigue life, or can sustain a specified number of cycles without failure, usually 107 or 108 cycles;
also called the endurance limit.

Fiber reinforced polymeric composite: An engineering material consisting of several distinctive
phases interacting to achieve maximum strength and mechanical properties.

Flow-accelerated corrosion (FAC): A term sometimes used to describe the accelerated corrosion
caused by flow-enhanced dissolution and thinning of protective films in carbon steel pipes
protected by magnetite carrying deaerated hot water or mixtures of water and steam. The FAC is
more usually referred to as an erosion-corrosion process. (See erosion and erosion-corrosion).

Flow-dependent corrosion: Corrosion processes for which the corrosion rate varies with the
velocity of flow of a single or multiphase fluid. In erosion-corrosion processes the material loss
increases with flow rate. In pitting corrosion of stainless alloys and corrosion processes involving
transport of passivators and inhibitors to the solid surface, the effect of increased flow rate is
beneficial.

Flow-induced corrosion: Corrosion resulting from increased fluid turbulence intensity and mass
transfer as a result of the flow of a fluid over a surface. A breakaway velocity is often involved for
a given system.

Fouling: Deposition of precipitates and organisms on surfaces.
Fungi: Nonphototrophic eukaryotic organisms possessing rigid cell walls.
Galvanic corrosion: When two dissimilar conducting materials in electrical contact with each

other are exposed to an electrolyte, a current, called the galvanic current, flows from one to the
other. Galvanic corrosion is that part of the corrosion that occurs at the anodic member of such a
couple. The extent of galvanic corrosion is directly related to the galvanic current by Faraday's
law.

Galvanostat: An electronic apparatus that controls the current between a sample under study (the
working electrode) and a counter (or auxiliary) electrode.

Genetic probing: A technique using a unique piece of a genetic sequence to identify micro-
organisms in a specific environment or community.

Genetic recombination: A process by which genetic materials from two separate genomes are
brought together in one unit.

Heterotroph: Organism obtaining energy from oxidation of organic compounds.
Homopolymer: A material composed of one type of repeating unit as its monomer.
Humification: A polymerization process occurring under natural conditions to form a natural

polymer, humus.
Hydrogen embrittlement: A process resulting in a decrease in toughness or ductility of a metal due

to the presence of atomic hydrogen.



Hydrogen-induced cracking (HIC): A type of cracking usually caused by hydrogen atoms that
diffuse into steel and recombine at traps (such as elongated inclusions) causing microscopic
blisters to form, which subsequently link and propagate; also known as stepwise cracking.

Hydrogenase: An enzyme system catalyzing the reaction from proton to molecular hydrogen.
Hydrophobicity: A condition in which water is repelled.
Impingement erosion (gas bubble): A term sometimes applied to the erosive role (removal of

protective film) of impinging gas bubbles in the erosion-corrosion of heat exchanger tube inlets.
Impingement erosion (liquid droplet): The progressive loss of material from a solid surface due to

continued exposure to repeated discrete impacts by liquid droplets which generate impulsive and
destructive contact pressures on the solid target.

Impingement erosion (solid particle): Erosion by impinging solid particles suspended in a flowing
fluid.

Impingement erosion-corrosion: A conjoint action of impingement erosion and corrosion.
Inhibitor: A chemical that reduces the rate of corrosion when added to the environment in small

concentrations.
Inhibitor efficiency: The percentage reduction in corrosion rate caused by an inhibitor.
Intergranular corrosion: Corrosion that takes place along grain boundaries of a metal. Unlike

intergranular stress corrosion cracking, intergranular corrosion does not require applied or
residual stress.

Lift-up: In fluid flow, movement of a wall streak away from the wall due to a local pressure
gradient.

Liquid impingement erosion: See impingement erosion.
Logarithmic region: In fluid flow, that portion of the wall region defined as 30 <y+ < 100.
Mesophilic: Microorganisms growing optimally between 25 and 4O0C.
Metabolites: Chemicals excreted during the normal life of organisms.
Methanogens: Bacteria capable of producing methane.
Microbial biofilm: A collection of microorganisms living on a solid surface.
Microbially influenced/induced corrosion (MIC): Corrosion caused by microbial activity.
Microflora: A community consisting of different groups of microorganisms in a specific niche.
Mineralization: Decomposition process resulting in the production of simple inorganic molecules

(e.g., CO2 and H2O).
Morphological: Visually observable structure.
Mutation: An inheritable change in the base sequence of an organism's genome.
Net positive suction head (available), NPSHA: The difference between the total pressure

(absolute) and vapor pressure at the pump suction, expressed in terms of equivalent height of
fluid, or "head" by

NPSHA = fco/PS) + (u2/2g) - (pv/pg)

Where
PQ = static pressure (absolute)
pv = vapor pressure of the flowing fluid
p = density
g = gravitational acceleration
u = flow velocity

Net positive suction head (required), NPSHR: The value of NPSH, given by pump manufacturer,
at which the efficiency of the pump drops off. Note: Substantial cavitation may be occurring
under this condition and a considerable safety margin (NPSHA-NPSHR) is normally used.



Nitrifying bacteria (nitric acid producing bacteria): Microorganisms converting ammonium to
nitrate through a series of reactions.

Oligotrophic: Low nutrient environment.
Overpotential: Difference between the actual potential and the equilibrium, thermodynamic, or

reversible potential.
Oxic: Aerated habitat or niche.
Oxidase: Enzyme capable of oxiding an organic compound.
Passivity: Definition 1: A metal active in the Emf Series, or an alloy composed of such metals, is

considered passive when its electrochemical behavior approaches that of an appreciably less
active or noble metal. Definition 2: A metal or alloy is passive if it substantially resists corrosion
in an environment where thermodynamically there is a large free-energy decrease associated with
its passage from the metallic state to appropriate corrosion products.

Peroxidase: An enzyme catalyzing a reaction to form H2O2.
pH: The negative logarithm (to the base 10) of hydrogen ion activity, or pH = — logIO«H+•
Pitting: Localized corrosion of a metal surface at points or small areas.
Planktonic bacteria: Microbial cells living in a liquid, free from association with a surface.
Polarization: Change of potential caused by current flow.
Polymerase chain reaction (PCR): A technique used to amplify a specific DNA sequence in vitro.

Polymeric materials: Materials that are made up of many monomers condensed together through
chemical linkages.

Potentiostat: An electronic device that controls the potential of an electrode (usually called the
working electrode) with respect to a reference electrode by automatically applying the required
current between the counter (or auxiliary) electrode and the working electrode.

Prokaryote: A cell or organism lacking a nucleus or other membrane-enclosed organelle.
Psychrophile: An organism with optimal growth below 150C.
Recalcitrant: Difficult to assimilate or break down.
Recruiting: Attracting settlement selectively through chemical communication.
Residual stress: Stress remaining in a structure as a result of deformation during fabrication (e.g.,

forming and welding).
Respirometric biometry: Measurement of material balance through analysis of the compounds

released.
Reynolds number: See dimensionless groups.
Ribosomal RNA: A type of RNA found in the ribosome, which may participate in protein

synthesis.
Scale: An accumulation of corrosion products on a surface.
Schmidt number: See dimensionless groups.
Secondary metabolite: A product excreted by a microorganism near the end or at the stationary

phase of its growth.
Sensitization: Precipitation of chromium carbides at grain boundaries in stainless steels, due to

heating in certain temperature ranges, and resulting in susceptibility to intergranular attack by
some environments.

Sessile bacteria: Attached to surfaces.
Sherwood number: See dimensionless groups.
Sliding wear: Wear due to relative motion in the tangential plane of contact between two solids.
Slow strain rate testing: Tests in which a slow strain rate (typically ~ 10"6S"1) is applied to a

metal while exposed to an environment.
Slurry: A suspension of solid particles in a flowing liquid.



Solid particle impingement erosion: See impingement erosion.
Solid particle impingement erosion-corrosion: The conjoint action of solid particle impingement

erosion and corrosion.
Stress corrosion cracking: Cracking produced by the combined actions of stress and an environ-

ment on a susceptible alloy.
Stress intensity factor: A measure of the intensification of a stress in the region of the tip of an

existing crack.
Stress-oriented hydrogen-induced cracking (SOHIC): A form of hydrogen-induced cracking

(HIC) in which the arrays of hydrogen blisters are oriented perpendicular to the orientation of the
stress.

Sulfate-reducing bacteria: A group of microorganisms capable of reducing SO^" to H2S.
Sulfide stress cracking (SSC): A form of hydrogen embrittlement that occurs in high-strength

steels and in localized hard zones in weldments of susceptible materials, caused by the combined
action of tensile stress and corrosion in the presence of water and hydrogen sulfide.

Sweep: In fluid flow, the movement of fluid toward the wall at an angle to the nominal flow
direction.

Syntrophic: A nutritional situation that two or more organisms combine their metabolic
capabilities to degrade a substance for carbon and energy sources.

Systematics: The science of classification and relationship between groups of organisms.
Taxonomy: The study of scientific classification and nomenclature.
Thermophile: Organism with an optimum growing temperature between 45 and 8O0C.
Thiobacilli: A group of microorganisms capable of oxidizing reduced S and/or sulfur.
Time of wetness (TOW): The period during which a metallic surface is covered by adsorptive or

liquid film of electrolyte enabling atmospheric corrosion to proceed.
Turbulent structure: A morphologically invariant, three-dimensional region of turbulent flow

possessing an identifiable flow pattern. See also, "coherent structure."
Vibratory cavitation: See cavitation.
Viscous region: In fluid flow, that portion of the wall region, defined as O < V+ < 5.
Vortex: An area of spiral or circular flow normal to a defined axis.
Wall region: In fluid flow, that portion of the boundary layer comprising the viscous sublayer, the

buffer region, and the logarithmic region, defined as v+ < 100.
Wall streak: In fluid flow, a coherent segment of fluid near the wall moving parallel to the nominal

flow direction, but at a significantly different velocity.
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