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Abrasion, cobalt alloys 719 725 

Abrasive slurries, erosion-corrosion mechanics, solid particle impingement 
control 265 

Accelerated corrosion, erosion-corrosion mechanics 249 255 

Accelerated cost-recovery system (ACRS) depreciation, economic analysis 
of corrosion 19 

generalized equations 21 

Accelerated testing, corrosion based design approach (CBDA) 33 70 

Acid-base effects: 
industrial refractories corrosion 396 
potential-pH diagrams 1181 

Acid copper chromate (ACC), wood corrosion prevention with 508 

Acid producing bacteria (APB), soil corrosion and 341 

Acids, corrosion in: 
aluminum alloys 687 
duplex stainless steel resistance to 657 
glass corrosion and 422 
inhibitors for 1101 
lead alloys: 

inorganic acids 771 
organic acids 775 

martensitic stainless steel resistance to 674 
stainless steels 603 

chromium alloys 603 605 
chromium-nickel-molybdenum-copper alloys 609 
molybdenum alloys 608 
nickel alloys 606 608 
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Acids, corrosion in: (Continued) 
titanium alloy corrosion 867 
zirconium alloys 911 

Active-passive transition, cyclic potentiodynamic polarization scans 1184 1188 

Adhesives: 
microbial biofilms 352 

metal alloys 916 
organic coatings: 

metal site activation 1035 
wet adhesion in barrier films, steel corrosion control 1028 

thermoplastic polymer linings 994 
underground/submersion corrosion control: 

polyolefin coatings 1051 
testing of 1057 

Adsorption: 
mixed inhibitors 1091 1096 
polymer permeation 1157 

Aerobic conditions: 
microbiological corrosion, metal alloys 917 

alternating anaerobic/aerobic conditions 922 
polymer biodegradation 442 

Air bubble impingement, erosion-corrosion mechanics 260 

Aircraft, atmospheric corrosion of 308 

Air entrainment, concrete durability studies, freezing/thawing cycles 461 464 

Air pollution: 
concrete corrosion 478 
weathering steel compositions 572 
zinc alloy corrosion 890 

AISI Type 430 stainless, composition of 603 

Aliphatic ether linkage, biodegradation mechanisms in polyethers 447 

Alkali-aggregate reactions, concrete durability studies 465 

Alkali/alkali earth silicate glasses, corrosion and composition of 422 

Alkali carbonate reactions, concrete durability studies 465 
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Alkali/H+ ion exchange, glass corrosion and 414 
hydrofluoric acid (HF) and 421 
pH levels 419 
surface modification 418 

Alkaline solutions, corrosion from: 
aluminum alloys 689 
duplex stainless steel resistance 658 
lead alloys 772 775 
titanium alloy corrosion 869 
zirconium alloys 911 

Alkali-resistant glass, corrosion and composition of 427 

Alkali silicate reactions, concrete durability studies 465 

Alkylammonium compounds (AACs), wood corrosion prevention with 507 

Alloy chemistry, materials definition using 54 

Alumina: 
industrial refractories corrosion: 

clay mixed with 403 
corrosion of 403 

structural ceramics corrosion 405 

Aluminum alloys: 
atmospheric corrosion: 

corrosivity categories 313 
exposure mechanisms 685 687 

cathodic protection systems 1077 
composite characteristics 712 
corrosion based design 712 
corrosion fatigue (CF): 

mechanisms of 224 
testing for 1150 

corrosion mechanisms in 682 
atmospheric corrosion 685 687 
biological corrosion 702 
chemicals 687 
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Aluminum alloys: (Continued) 
corrosion fatigue (CF) 709 
crevice corrosion 699 
deposition corrosion 698 
erosion-corrosion 702 
exfoliation corrosion 703 
freshwater corrosion 684 
fretting corrosion 709 
galvanic corrosion 692 
gases 687 
hydrogen embrittlement 707 
intergranular corrosion (IGC) 703 
oxygen and gas effects 682 
pH levels 684 
pitting corrosion 694 
seawater corrosion 685 
soil corrosion 687 
steam condensate 687 
stray current corrosion 709 
stress corrosion cracking (SCC) 705 
temperature effects 683 
uniform corrosion 690 

corrosion prevention and protection 712 
anodic coatings 713 
cathodic protection 714 
coating materials 714 
inhibitors and environmental control 713 
joint-sealing compounds 712 
thermal spraying 713 

electronic materials contamination: 
chlorinated solvents 946 
integrated circuits (ICs) 943 

erosion-corrosion mechanics, steels 281 
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Aluminum alloys: (Continued) 
intergranular corrosion (IGC): 

mechanisms of 703 
testing for 1149 

magnesium alloys and: 
cathodic reactions 806 
galvanic corrosion 803 
metallurgical interactions 818 
rapid solidification 823 

metallurgical characteristics 710 
metastable alloys, aqueous corrosion resistance 931 
passive materials corrosion 179 
pitting resistance and 175 
properties of 677 

cast alloys 680 
wrought alloys 677 

stress corrosion cracking (SCC) testing 1149 
testing for 1149 
zinc alloys and 902 

Aluminum brasses, copper alloys, stress corrosion cracking (SCC) 740 

Aluminum bronzes, copper alloys: 
stress corrosion cracking (SCC) 738 
water-based corrosion 749 

Alumosilicate glass, corrosion and composition of 423 

American National Standards Institute (ANSI), Engineering Economic 
standard (Z94.5) 9 13 

American Wood Preservers Association (AWPA), wood corrosion 
prevention 504 

Ammoniacal copper arsenate (ACA), wood corrosion prevention with 506 

Ammoniacal copper citrate, wood corrosion prevention with 507 

Ammoniacal copper quat, wood corrosion prevention with 507 

Ammoniacal copper zinc arsenate (ACZA), wood corrosion prevention 
with 506 
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Ammonium ions, copper alloys, stress corrosion cracking (SCC) 741 

Amorphous alloys. See Metastable alloys 

Anaerobic conditions: 
microbiological corrosion, metal alloys 919 

alternating anaerobic/aerobic conditions 922 
polymer biodegradation 443 

Annual compounding: 
economic analysis using 14 
10% interest factors table 16 

Anodic reactions: 
aluminum alloy corrosion prevention 713 
atmospheric corrosion 310 
copper alloys, pitting corrosion 732 
cyclic potentiodynamic polarization scans 1184 1188 

anodic protection 1195 
galvanic cathodic protection: 

anode life 1067 
circuit resistance 1064 1066 
design requirements 1063 
grouped anodes 1068 
output 1067 

impressed current cathodic protection (ICCP) systems: 
anodic requirements and life 1071 
selection criteria 1071 

inhibitors of corrosion 1091 1093 
magnesium alloys 800 802 

finishing treatments 825 
microbiological corrosion, metal alloys, aerobic corrosion 918 
printed circuit boards (PCBs) contamination 945 
steel in concrete corrosion 589 
titanium alloys 865 

Anodic protection 124 170 

Anodic slip dissolution, corrosion fatigue (CF) 222 
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Antagonism, inhibitors and 1103 

Antarctica, cold climate corrosivity in, research background 323 

Antarctic climate, corrosivity studies in 325 

Antimony: 
fiber reinforced plastics with 1004 
lead alloys 791 

Applied stresses, corrosion based design approach (CBDA) 49 

Aqueous corrosion: 
aluminum alloys 687 
cobalt alloys: 

design criteria for 723 
wear behavior 720 

flow-induced corrosion 239 
glass corrosion 419 
metastable alloy resistance to 929 931 

aluminum alloys 931 
chromium refractory alloys 933 
molybdenum alloys 934 
tungsten alloys 935 

nickel alloys 833 
Pourbaix diagrams, thermodynamics of multielement systems 125 

aqueous phase element additions 128 
Gibbs energy minimization, computation 126 
metal phase element additions 132 

tin 854 
zinc alloys 895 

Arctic climate: 
corrosivity studies in 324 
soil corrosivity in 336 

Area effects, galvanic corrosion 142 

Argon-oxygen decarburization (AOD), ferritic stainless steels 629 

Arid regions, soil corrosivity in 336 

Arsenic, lead alloys 792 
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Artifacts, corrosion probability predictions: 
cyclic potentiodynamic polarization scans 1189 
polarization resistance technique 1202 

Asphalt coatings, underground/submersion corrosion control 1056 

ASSET program, metals stability at high temperature 393 

Atlas cells, polymer linings testing 974 

Atmospheric corrosion: 
aluminum alloys 685 
anodic half-cell reactions 310 
cathodic half-cell reactions 309 
chlorides 312 
classification procedures 313 

ISO methodology 314 
PACER LIME algorithm 315 
rates as function of time 315 

cold regions: 
Antarctic climate variations 325 
arctic climate studies 324 
climate definition 324 
research background 323 
soluble salts and 324 
subarctic climatic variation 325 
temperature effects 324 

contaminants 312 
copper alloys 745 
costs 308 
direct measurement techniques 317 

electrochemical sensors 318 
quartz crystal microbalance (QCM) technology 319 
specimen exposures 317 

electronic materials contamination 943 
examples of 306 
exposure testing: 

applications 1139 
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Atmospheric corrosion: (Continued) 
hardware, maintenance issues 1143 
research background 1139 
statistical factors 1142 
types of atmospheres 1140 

galvanic corrosion 146 
glass corrosion and, vapor-phase hydration and 420 
lead alloys 788 
magnesium alloys 801 
martensitic stainless steel 675 
research background 305 
sulfur dioxide 311 
temperature effects 312 
thin-film electrolyte and electrochemical reactions 308 
tin 854 

external corrosion 857 
internal corrosion 858 

types of atmospheres 305 
wetness time 311 
zinc alloys 890 901 

Attenuation effects, cathodic protection systems 1076 

Auscor software, computer-based corrosion control systems 952 

Austenitic stainless steel: 
duplex stainless steels and 652 
historical background 601 

See also Stainless steel 
intergranular corrosion (IGC): 

carbon content 613 
carbon-nitrogen degradation 613 
chromium carbide/nitride 610 

pitting and crevice corrosion 632 

Australia, corrosion costs in 8 

Automated constant rate extension (ACert) system, computer-based 
corrosion control systems using 958 
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Automobile corrosion: 
expenses linked to 6 
inhibitors of 1101 

Averaging conventions, accelerated cost-recovery system (ACRS) 
depreciation and 19 

Avoidable costs, economic effects of metal corrosion 5 

B 
Bacterial decay, wood corrosion and 498 

Bare weathering steel, applications of 577 

Barrier materials: 
organic coatings: 
mechanisms of 1023 
steel corrosion control 1025 

binders for 1025 
film thickness 1029 
oxygen impermeability 1028 
pigments for 1026 
solvent systems for 1027 
thermoplastic binders 1025 
thermosetting binders 1026 
wet adhesion 1028 

polymers as 972 
lining classification 972 
reinforced linings 979 
testing of 1152 
thick linings 978 
thin linings 976 

steel in concrete corrosion repair 593 

Basic coupon specimen, atmospheric corrosion measurement 317 

Basidiomycetes, wood corrosion and: 
colonization sequence 497 
wet rot mechanisms 500 
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Battelle Columbus Laboratories (BCL) National Input/Output (I/O) model, 
economic effects of metal corrosion 3 

Batteries, zinc alloy corrosion in 900 

Benefit-cost ratios (BCR), corrosion cost analysis 14 

Berger-Hau correlation, erosion-corrosion rate 254 

Bernoulli equation, erosion-corrosion mechanics, cavitation 262 

β-phase: 
aluminum-magnesium alloys 818 
titanium alloy corrosion 878 
zirconium alloys 907 

Beta plots, stray current analysis 1082 

Bethel Process, wood corrosion prevention 509 

Bicarbonate, freshwater corrosion of carbon steel 537 

Bimetallic coupling: 
galvanic corrosion 140 

solution effects 145 
surface effects 144 

localized iron/steel corrosion 562 

Biochemical diversity, microbial corrosion and 351 

Biocides, biodegradation control: 
polymers 454 
preventive procedures 359 

Biofilms: 
biocide resistance of 358 
biofouling properties 355 
characteristics of 352 
concrete corrosion 479 
copper alloy corrosion 750 
formation mechanisms 355 
heat transfer resistance 356 
metal alloy corrosion 357 916 
pipe and porous media clogging by 356 
polymer degradation 357 441 
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Biofouling: 
copper alloy corrosion 752 
martensitic stainless steel corrosion 673 
microbial degradation and 355 
titanium alloy corrosion 880 

Bioglass, corrosion of, health effects 428 

Biological oxygen demand (BOD), green inhibitors 1104 

Bioremediation, clogging of porous media and 356 

Blasius equation, erosion-corrosion mechanisms 257 

Blast-furnace slag, cementing materials using 468 

Blind flange testing, polymer linings 974 

Blister cracking, hydrogen-induced cracking and 208 212 

Bookkeeping approach to performance prediction, lifetime prediction of 
materials and 31 

Boron, wood corrosion prevention with inorganic 508 

Boron nitride, structural ceramics 406 

Borosilicate glass, corrosion of: 
applications 423 
composition and kinetics of 417 
nitric acid and 422 
vapor-phase hydration and 421 

Bottom-up procedures, lifetime prediction of materials using 29 

Boundary layers: 
flow-induced corrosion: 

disruption 235 
thickness 234 

Brasses, copper alloys: 
stress corrosion cracking (SCC) 740 
water-based corrosion 748 

Break before leak (BBL) analysis, corrosion based design approach 66 

B-rich borosilicate glass, heterogeneity 413 

Brightening dissolution, localized corrosion 186 

Brittle scales, erosion mechanism on metals 275 
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Brown rot, wood corrosion and 499 

Bubble test, corrosion inhibitors 1170 

Bubbling fluidized bed combustors (BFBC), erosion-corrosion mechanics 291 

Buffer capacity p parameter, freshwater corrosion of carbon steel 537 

Bulk environments: 
corrosion based design approach (CBDA) 40 
stress corrosion cracking (SCC) and 196 

Burst test, pipeline failure risk estimation 86 

Butler-Volmer equation, galvanic corrosion 154 

C 
Cadmium, galvanic corrosion of magnesium 804 809 

Calcium: 
hydrogen-induced cracking (HIC) inhibition 216 
lead alloys 791 

Calcium sulfate, concrete durability and attacks from 469 

Calculation pathways, potential-pH diagrams, corrosion prediction 1183 

Carbon: 
in ferritic stainless steels 629 637 
in martensitic stainless steels 670 
microbial degradation and 358 

polymers as source of 444 
stainless steel corrosion: 

intergranular corrosion (IGC) and level of 609 
pit initiation and level of 620 

Carbonates, soil corrosion and 335 

Carbonation: 
concrete durability studies and 472 
corrosion based design approach (CBDA), environmental perspectives 41 
steel in concrete corrosion 583 

carbonation depth measurement 585 

Carbon dioxide: 
aluminum alloy corrosion and 683 
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Carbon dioxide: (Continued) 
copper alloy corrosion 757 

Carbon monoxide, copper alloy corrosion 757 

Carbon steel: 
atmospheric corrosion: 

chloride 516 
corrosion product films 520 
corrosivity classification of atmospheres 517 
data surveys 521 
rate equations 516 
research background 515 
sulfur dioxide 516 
tune of wetness levels 515 

freshwater corrosion: 
environmental factors 530 
localized corrosion 540 
research background 529 
velocity effects 538 
water quality 531 

polymer lining barriers 974 
seawater corrosion: 

continuous immersion 545 
corrosion rates 548 
environmental factors 545 
localized corrosion 549 
pilings corrosion 549 
research background 545 
velocity effects 552 

soil corrosion: 
disturbed soils 555 
localized corrosion 557 
overall corrosion 555 
research background 555 
undisturbed soils 560 
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Carbon tetrachloride, aluminum alloy corrosion 690 

Cast alloys: 
aluminum alloys, composition of 680 
cathodic protection systems 1077 
copper alloys and, pitting corrosion prevention 736 
magnesium alloy characteristics 795 

Catastrophic path analysis, corrosion based design approach, failure and 
action level definitions 63 

Cathodic disbandment test, underground/submersion corrosion control 1057 

Cathodic reactions: 
aluminum corrosion control 714 
atmospheric corrosion 309 
corrosion control, organic coatings 1024 
design-related corrosion 102 
economic analysis of 24 
erosion-corrosion mechanics, turbulent flow control 264 
galvanic corrosion: 

area effects 142 
benefits of 151 
coupled materials 141 

inhibitors of corrosion 1091 1093 1095 
magnesium alloys 800 

finishing treatments 826 
protection: Pourbaix diagram 124 
protection systems engineering: 

aboveground storage tank bottoms 1076 
aluminum 1077 
applications of 1061 
attenuation 1076 
copper 1077 
electrical continuity 1076 
galvanic anodes 1062 
design principles 1063 
heat exchangers 1075 
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Cathodic reactions: (Continued) 
impressed current systems 1062 
design principles 1068 
interference 1076 
marine structures 1075 
operating principles 1061 
protection criteria 1076 
shielding requirements 1076 
steel and cast iron protection 1077 
steel in concrete structures 1075 
water storage tanks 1076 

sacrificial coatings, postgalvanic phenomena 1032 
soil corrosion and 330 345 

resistivity and soluble ion content 338 
steel in concrete corrosion 589 

repair 594 
stress corrosion cracking (SCC) control 202 
underground/submersion corrosion coatings 1047 

Caucy distribution, corrosion probability calculations, extreme value 
statistics 379 

Causality, electrochemical impedance spectroscopy (EIS), validity of 
impedance spectra 1206 

Cavitation: 
cobalt alloys 719 725 
erosion-corrosion mechanics 261 

liquid droplet impingement control 267 
localized iron/steel corrosion 566 
titanium alloy corrosion 880 

Cell-to-cell signaling, microbial biofilms 352 

Cellulose, microbiological corrosion of wood and 494 

Cellulose acetate (CA), biodegradation: 
aerobic processes 442 
degrees of substitution (DS) values 444 
mechanisms of 446 
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Cement padding, drainage systems, design-related corrosion 100 

Center-line cracking, hydrogen-induced cracking and 208 

Ceramics corrosion: 
structural ceramics 404 

alumina 405 
boron nitride 406 
hot gases 405 
molten salts corrosion 404 
prevention 407 
silicon carbide 406 
silicon nitride 406 
zirconia/thoria 406 

testing of 1165 
drip slag testing 1167 
oxidation resistance at elevated temperatures 1168 
rotary-kiln slag testing 1167 

Charged particles, corrosion based design approach (CBDA), defined 46 

Charge-transfer control, pit growth kinetics 185 

Chem Cor system, computer-based corrosion control systems 952 

Chemical composition, corrosion based design approach (CBDA), defined 42 

Chemical deterioration/aging, polymer evaluation 1161 

Chemical environment: 
corrosion based design approach (CBDA), defined 46 
lead alloy corrosion 777 

Chemical equilibria, Pourbaix diagrams, simplified construction 111 

Chemical invasion, industrial refractories corrosion 399 

Chemical resistance tests: 
polymer evaluation 1156 
underground/submersion corrosion control 1057 

Chemical vapor deposition (CVD), ceramics/refractories corrosion 409 

Chemisorption, mixed inhibitors 1092 

Chilton Colburn analogy, flow-induced corrosion 238 
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Chloride compounds: 
aluminum alloy pitting corrosion 697 
aqueous corrosion, Pourbaix diagrams 128 
atmospheric corrosion 312 
carbon steel corrosion: 

atmospheric corrosion 516 520 
freshwater corrosion 537 

copper alloys, atmospheric corrosion 745 
electronic materials corrosion: 

aluminum corrosion 946 
integrated circuits (ICs) 943 

localized iron/steel corrosion 565 
martensitic stainless steel corrosion 673 
passive materials corrosion 179 
stainless steel corrosion, stress corrosion cracking (SCC) 620 
steel in concrete corrosion 586 
titanium alloy corrosion 871 
zinc alloy corrosion 892 

Chloride ingress, steel in concrete corrosion threshold 582 

Chlorothalonil, wood corrosion prevention with 508 

Chromated copper arsenate (CCA), wood corrosion prevention with 505 

Chromates: 
aluminum corrosion control 714 
magnesium alloy finishing 824 
zinc alloy corrosion 903 

Chrome pickle, magnesium alloy finishing 825 

Chromic ions, metastable alloys, corrosion resistance 930 

Chromium alloys: 
erosion-corrosion mechanics, steels 281 
in ferritic stainless steels 630 637 
localized corrosion of passive materials, passive film stability 182 
martensitic stainless steels 669 
metals stability in high temperature, corrosion product formation 299 
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Chromium alloys: (Continued) 
metastable alloys, aqueous corrosion resistance 933 
nickel alloys: 

high-performance nickel-chromium-molybdenum alloys 842 
nickel-chromium-iron alloys 838 
nickel-chromium-iron-molybdenum-copper alloys 839 
stainless steel 606 608 

passivity research 167 
pitting resistance and 175 
stainless steel: 

acid-based corrosion 603 605 
historical background 601 
intergranular corrosion (IGC) 609 
hexavalent chromium structure 616 
nickel alloys with 606 608 
stress corrosion cracking (SCC) and 623 

weathering steel and 570 573 

Chronological stages of materials prediction analysis 33 41 

"Chunk effect," magnesium alloys, rapid solidification 822 

Circuit resistance: 
galvanic cathodic protection 1064 1066 
impressed current cathodic protection (ICCP) systems 1072 

Circulating fluidized bed combustors (CFBC), erosion-corrosion 
mechanisms of steel in 286 

low-particle velocities 286 290 

Citrate solution, copper alloys, stress corrosion cracking (SCC) 742 

Clay refractories, corrosion of: 
alumina with 403 
fireclay refractories 403 

Clays: 
glass corrosion and surface modification 418 
soil corrosion and 334 337 
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Climate: 
cold climate corrosivity 324 
soil corrosivity and 335 
zinc alloy corrosion 893 

CLIMAT test: 
atmospheric corrosion measurement 318 
atmospheric corrosion testing 1142 

Close interval potential surveys (CIPS), pipeline failure risk estimation 86 

Cluster adsorption models, localized corrosion of passive materials, 
passive film breakdown 178 

Coal tar based coatings: 
underground/submersion corrosion control 1048 

liquid coatings 1056 
tape coatings 1054 

Coatings. See also Organic coatings 
anodic coatings 713 
cathodic reactions, sacrificial coatings, postgalvanic phenomena 1032 
damage surveys: 

lead alloy corrosion 788 
pipeline failure risk estimation 86 
polymer coating biodegradation 452 

polymers as 972 
lining classification 972 
reinforced linings 979 
testing of 1152 
thick linings 978 
thin linings 976 

underground/submersion applications: 
application techniques 1045 
asphalt coatings 1056 
cathodic protection 1047 
coal tar based coatings 1048 
cost criteria 1042 
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Coatings. See also Organic coatings (Continued) 
disbondment 1042 1047 1049 

 1052 1057 
environmental factors 1042 
epoxy phenolic compounds 1057 
esters 1057 
evaluation tests 1057 
fusion bonded epoxy 1050 
handling, storage, and transportation issues 1048 
liquid coatings 1056 
operating temperatures 1043 
polyolefin coatings 1051 
polyureas 1057 
repairs 1047 
research background 1041 
safety criteria 1041 
shrink sleeves 1054 
specialty overcoats 1048 
surface preparation 1044 
tape coatings 1053 
urethanes 1056 
wax based coatings 1055 
weld area, joint, and component coatings 1046 

Cobalt alloys: 
aqueous corrosion design 720 723 

history of 723 
metallurgy 723 
wear behavior 724 

face-centered cubic (fcc) structure 718 
hexagonal structure 718 
high-temperature applications 721 

gaseous and molten metal corrosion 722 
history of 721 
metallurgy 722 
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Cobalt alloys: (Continued) 
research background 717 
trademarks 728 
wear resistance design of 718 

aqueous corrosion behavior 720 723 
history of 718 
metallurgy 718 
wear behavior patterns 719 

Cold climate regions, defined 324 

Cold region corrosion: 
Antarctic climate variations 325 
Arctic climate studies 324 
climate definition 324 
concrete durability studies 461 
duplex stainless steels, subzero temperature effects 654 
research background 323 
soluble salts and 324 
subarctic climatic variation 325 
temperature effects 324 

Colonizing bacteria, wood corrosion and 496 

Color properties of soils, soil corrosion and 333 

Compact tension (CT) specimens, environmentally assisted cracking, 
fracture mechanics 1121 

Component-based prediction analysis, hierarchical stages of 34 

Computational fluid dynamics (CFD), erosion-corrosion mechanics 269 

Computer-aided learning systems, computer-based corrosion control 
systems using 956 958 

Computer-based corrosion control: 
atmospheric corrosion testing 1143 
future research issues 961 
hardware systems 956 
internet resources 959 
problem-solving technology 951 
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Computer-based corrosion control: (Continued) 
research background 951 
software programs 302 382 584 

 953 

Concentration, in chemical environment, defined 47 

Concrete: 
alkali content of 467 
durability studies of 461 

alkali-aggregate deterioration reactions 465 
carbonation mechanisms 472 
freezing and thawing cycles, deterioration linked to 461 
hydraulic pressure 462 
osmotic pressure 463 
reduction measures 463 
surface scaling mechanisms 463 
seawater deterioration 470 
sulfate deterioration reactions 468 

microbiological corrosion: 
air pollution 478 
exopolymers 485 
fungi 485 
mechanisms of 479 
microbial metabolite attack on 359 
naturally-occurring sulfate 482 
nitrifying bacteria 484 
preventive measures 487 
rebar corrosion 485 
research background 477 
steel in, corrosion: 
rebar corrosion 485 
reinforcement extent and cost analysis 581 
reinforcement principles 581 
repair and treatment 592 
sulfate-reducing bacteria 482 
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Concrete: (Continued) 
sulfur oxidizing bacteria 483 
underground/submersion corrosion coatings 1048 
zinc alloy corrosion and 899 

steel in, corrosion: 
carbonation process 583 
cathodic protection systems 1075 
chloride ingress and corrosion threshold 582 
detection and measurement 584 
carbonation depth 585 
chloride content 586 
concrete cover measurements 585 
corrosion rate 589 
delamination surveys 584 
electrochemical potential measurements 588 
permanent corrosion monitoring 592 
resistivity 587 
visual inspection 584 
repair and treatment: 
barrier materials 593 
electrochemical chloride extraction (ECE) 596 
galvanic cathodic protection 595 
impressed current cathodic protection (ICCP) 594 
inhibitors 597 
patch repairing 592 
realkalization 596 

Condition assessment, polymers and elastomers 1018 

Conducting polymers 1098 

Cone Penetrometers, soil corrosion detection 344 

Congruence principle, corrosion based design approach (CBDA), 
environmental perspectives 40 

Consistent safety levels, pipeline failure risk estimation 94 

Constant extension rate tests (CERT), environmentally assisted cracking 1117 

Constant load testing, tension tests 1113 
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Continuous compounding, economic analysis using 14 

Coordination complexes, inhibitors 1099 

Copolymers, polymer biodegradation mechanisms and 445 

Copper alloys: 
aluminum alloy corrosion and: 

deposition corrosion 698 
galvanic corrosion 693 
metallurgical characteristics 710 

aqueous corrosion, Pourbaix diagrams 130 
atmospheric corrosion of 310 
cathodic protection systems 1077 
corrosion mechanisms: 

atmospheric corrosion 745 
biofouling 752 
condensers and heat exchangers 753 
corrodent systems 741 
ammonia system 741 
citrate/tartrate solution 742 
pyridine/ethylenediamine solution 742 
sulfur dioxide 742 
gaseous corrosion 755 
microbial corrosion 750 
pitting corrosion 732 
pitting mechanisms 732 
prevention 735 
research background 729 
stress corrosion cracking (SCC) 737 
alloy composition and 739 
aluminum brasses 740 
aluminum bronzes 739 
brasses 740 
copper-gold alloys 741 
copper nickels 739 
manganese bronzes 740 
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Copper alloys: (Continued) 
nickel silvers 740 
silicon bronzes 739 
tin brasses 739 
tin bronzes 739 
water-based corrosion 746 
aluminum bronzes 749 
brasses 748 
copper-nickel alloys 749 
copper-tin alloys 748 
silicon bronzes 749 

electronic materials contamination 946 
galvanic cathodic protection, wire cable data 1066 
generic classification of 730 
hydrogen-induced cracking (HIC) 212 215 

inhibition 216 
lead alloys with 792 
nickel alloys 832 

nickel-chromium-iron-molybdenum-copper alloys 839 
properties of 729 
stainless steel corrosion 609 

intergranular corrosion (IGC), copper sulfate evaluation 615 
weathering steel and 570 573 
zinc alloy corrosion 901 

Copper azole-type A, wood corrosion prevention with 508 

Copper bis (dimethyldithiocarbamate) (CDDC), wood corrosion 
prevention with 507 

Copper-copper sulfate reference electrodes (CSE), cathodic protection 
systems 1077 

Copper naphthenate, wood corrosion prevention with 506 

Copper-8-quinolinolate, wood corrosion prevention with 506 

Copper sulfate-sulfuric acid test, intergranular corrosion (IGC): 
ferritic stainless steel 637 
stainless steel 615 
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Copson curve, stainless steel corrosion, nickel content and stress corrosion 
cracking (SCC) 622 

CORIS database system, computer-based corrosion control and 952 

Cormed software, computer-based corrosion control systems 952 956 

Corrodents, copper alloys, stress corrosion cracking (SCC) 741 

Corrosion: 
lifetime prediction of materials, chemical processes of 29 
nomenclature of 29 

Corrosion based design approach (CBDA): 
chronological stages of prediction analysis 33 
hierarchical levels of components 35 
lifetime prediction of materials: 

accelerated testing 70 
environmental definitions 39 
analysis sequence and 47 53 
chemical environment 46 
components of 41 
perspectives 39 
stress environment 49 
thermal environment 47 
failure and action levels 61 
materials definitions 53 
modes and sub modes 55 
modification 80 
monitoring, inspection and feedback 80 
prediction procedures 76 
statistical framework 66 
superposition 60 

lifetime prediction of materials and 31 
mode-location techniques 35 
philosophy of 27 

Corrosion damage algorithm (CDA), atmospheric corrosion classification 315 

Corrosion fatigue (CF): 
accelerated testing for 72 
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Corrosion fatigue (CF): (Continued) 
aluminum alloys: 

mechanisms of 709 
testing for 1150 

crack initiation 224 
critical corrosion rate 225 
material factors 226 
nonmetallic inclusions 224 

crack propagation 227 
cyclic loading and 199 
duplex stainless steel resistance 661 
fracture mechanics 227 
lifetime prediction of materials 29 31 

stress environment 49 
magnesium alloys 815 
mechanisms of 222 
research background 221 
terminology of 31 
titanium alloy corrosion 876 

Corrosion potential: 
cyclic potentiodynamic polarization scans, anodic protection 1196 
mixed inhibitors adsorption 1093 
polarization resistance technique: 

estimates using 1198 
nonlinearity errors in vicinity of 1200 
variations in 1200 

Corrosion probability (prediction): 
electrochemical reactions 1179 

cyclic potentiodynamic polarization scans 1183 
electrical impedance spectroscopy (EIS) 1206 
equation symbols for 1220 
polarization resistance technique 1197 
thermodynamic potential-pH diagrams 1180 
velocity sensitive corrosion 1216 
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Corrosion probability (prediction): (Continued) 
extreme value statistics 378 

distribution classification 379 
generalized distribution 379 
maximum pit depth estimation 380 
size and time effect, corrosion test 378 
Weibull distribution, SCC failure time 383 

probability distribution classification 369 
log-normal distribution 372 
normal distribution 370 
Poisson distribution 373 
spatial distribution, surface appearance 376 

rating number 368 
reliability assessment and probability distribution 386 

quantitative assessment of SCC failure 389 
research background 367 

Corrosion product creep, electronic materials contamination 946 

Corrosion product films: 
carbonated steel corrosion 520 

localized discontinuity corrosion 542 
weathering steel compositions 575 

Corrosion product wedging, environmentally assisted cracking 1125 

Corrosion rate: 
carbonated steel: 

as function of environmental factors 516 
seawater corrosion 547 
steel pilings, seawater corrosion 551 

electrochemical impedance spectroscopy (EIS), prediction models: 
low rate estimation 1212 
pseudoinductive behavior 1210 
rapid estimation in complex systems 1212 

ferritic stainless steel 635 
glass corrosion and 414 
polarization resistance technique, estimates 1197 
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Corrosion rate: (Continued) 
stainless steel corrosion, chromium content and 603 605 
steel in concrete corrosion 589 
zinc alloys, atmospheric corrosion 890 

CORSUR system, computer-based corrosion control systems 952 956 

CORTEN weathering steel, development of 570 

Cosmetic corrosion, zinc alloys 898 

Cost analysis: 
atmospheric corrosion 308 
corrosion inhibitor evaluation 1175 
economic effects of metal corrosion 4 
microbiological corrosion 915 
polymers and elastomers 1020 
underground/submersion corrosion coatings 1042 

Cost-recovery systems. See also Accelerated cost-recovery system 
(ACRS) 

economic analysis of corrosion and 20 

Coupled materials, galvanic corrosion 140 

Crack growth: 
corrosion based design approach, failure and action level definitions 61 
polymer evaluation 1160 

Crack initiation, corrosion fatigue (CF) 224 

Crack/length ratio (CLR): 
hydrogen-induced cracking (HIC) 215 
hydrogen sulfide testing 1130 

Crack propagation, corrosion fatigue (CF) and 227 

Crack/sensitivity ratio(CSR), hydrogen sulfide testing 1130 

Crack/thickness ratio (CTR), hydrogen sulfide testing 1130 

Crack velocity, corrosion fatigue fracture mechanics 228 

Creosote, wood corrosion prevention with 503 

Crevice corrosion: 
aluminum alloys 699 
cobalt alloys 727 
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Crevice corrosion: (Continued) 
corrosion based design approach (CBDA) 59 
definition of 32 
design-related corrosion, welded joints 105 
magnesium alloys 811 
nickel alloys 846 
sealants 102 
stainless steel 619 

ferritic stainless steel 631 
titanium alloys 870 

detection of 871 
influences on 871 
mechanisms of 870 
mitigation of 872 
specialization of 873 

Critical corrosion rate, corrosion fatigue (CF) and 225 

Critical pitting potentials (CPP), stainless steel corrosion 620 

Critical pitting temperature (CPT), localized corrosion of passive materials 175 

Critical potential, passivity breakdown 170 

Critical relative humidity (CRH), electronic materials contamination 943 

Critical shear stress, erosion-corrosion mechanisms 256 

Critical stress intensity, corrosion based design approach (CBDA), stress 
environment 50 

Crystallographic ratios, glass structure 413 

Cupronickels: 
composition of 738 
copper alloys, water-based corrosion 749 
stress corrosion cracking (SCC) 739 

Cuprous oxide, copper alloys, freshwater corrosion 746 

Current distribution, galvanic corrosion 157 

Current requirements: 
galvanic anodes 1064 

anode characteristics 1064 
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Current requirements: (Continued) 
impressed current cathodic protection (ICCP) systems 1071 

Current-time records, electrochemical noise (EN) measurements 1232 

Cyclic loading: 
corrosion fatigue (CF) 222 229 
duplex stainless steels 655 
stress corrosion cracking (SCC) and 198 

Cyclic potentiodynamic polarization scans, corrosion probability 
(prediction) 1183 

alloys and conditions 1184 
anodic protection 1195 
artifacts 1189 
scan rate 1190 
scan reversal 1194 
solution resistivity 1189 

D 
Damaging species, passivity breakdown 170 

Data analysis: 
carbonated steel corrosion 521 
computer-based corrosion control systems 952 

internet resources 960 
electrochemical noise (EN) measurements, data acquisition systems 

(DAS) 1231 
potential-pH diagrams, corrosion prediction, thermodynamic calculations 1183 

DC voltage gradient (DCVG) survey, pipeline failure risk estimation 86 

Dead weight loaded specimens, environmentally assisted cracking 1123 

Decay diagnosis, wood corrosion and 498 

Declining-balance depreciation: 
accelerated cost-recovery system (ACRS) depreciation and 19 
economic analysis of corrosion 18 

straight-line depreciation, switch to 19 
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Defect size, pipeline failure risk estimation, inspection and repair  
impact on 90 

Deflection testing, environmentally assisted cracking 1113 

Degradation reactions: 
biodegradation mechanisms: 

glass corrosion 422 
polymer degradation 441 

corrosion based design approach (CBDA), modes of 56 
materials definition using 54 
nomenclature of 29 

Delamination surveys, steel in concrete corrosion assessment 584 

Delayed hydride cracking (DHC), zirconium alloys 908 

Demineralized water, lead alloys 770 

Denting, corrosion based design approach (CBDA) 50 

Depolymerization, polymer biodegradation and 444 

Deposition corrosion, aluminum alloys 698 

Depreciation, economic analysis of corrosion 18 
accelerated cost-recovery system (ACRS) method 19 
alternate cost-recovery system method 20 
declining balance depreciation 18 
declining balance switching to straight line 19 
generalized equations for 21 
straight-line depreciation 18 
sum-of-the-year's digits method 19 

Design considerations: 
aluminum alloy corrosion prevention 712 
causes of corrosion and 98 

cathodic protection 102 
drainage 100 
flowing systems 103 
grounding 103 
liquid-vapor systems 103 
metals dissimilarity 98 
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Design considerations: (Continued) 
nonmetallics 106 
redundant systems 104 
sealants 102 
welded joints 105 

corrosion based design approach (CBDA), modification of 33 
erosion-corrosion mechanics: 

liquid droplet impingement control 267 
turbulent flow control 264 

magnesium alloy corrosion prevention 807 
preventive design 97 
weathering steel compositions 575 

Design life conservative objective (DLCO), corrosion based design 
approach: 

failure and action level definitions 62 
predictions 78 

Design life objective (DLO), corrosion based design approach: 
accelerated testing 70 
failure and action level definitions 62 
predictions 78 

Desulfovibrio genus: 
concrete corrosion 483 
metal alloy corrosion 916 920 

Detection power, pipeline failure risk estimation, inspection accuracy 89 

Deterministic prediction methods, statistical framework for CBDA 67 

Didecyldimethylammonium chloride (DDAC), wood corrosion prevention 
with 507 

Differential aeration, localized iron/steel corrosion 564 

Diffusion barriers, erosion-corrosion mechanisms 251 

Diffusion coefficient: 
carbon steel corrosion, freshwater corrosion 546 
glass corrosion and 414 

alkali/alkali earth silicate glasses 422 
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Diffusion coefficient: (Continued) 
hydrogen sulfide diffusivity measurements 1135 

Diffusion control, pit growth kinetics 184 

Diffusion mass flux density, flow-induced corrosion 238 

Diffusion transport, atmospheric corrosion 310 

Diffusivity measurements, hydrogen sulfide corrosion testing 1133 

Direct costs, economic effects of metal corrosion 4 

Direct measurement techniques: 
atmospheric corrosion rates 317 

electrochemical sensors 318 
quartz crystal microbalance (QCM) 319 
specimen exposures 317 

corrosion inhibitors 1169 

Disbondment 1042 1047 1049 
 1052 1057 

Discounted cash flow (DCF), economic analysis using 14 

Discounted payback (DPB) analysis, corrosion cost analysis using 14 

Dispersion mechanisms, thermoplastic polymer linings 994 

Dissimilar metals: 
design-related corrosion 98 
galvanic corrosion, separation of, for prevention 150 

Dissolution rate: 
industrial refractories corrosion 399 
refractory/ceramics corrosion 408 

Distilled water: 
lead alloys 770 
zinc alloys 895 

pitting corrosion 901 

Disturbed flow: 
erosion-corrosion mechanics 249 255 
flow-induced corrosion 241 

Diversity of species, microbial corrosion and 350 

Documentation, pipeline failure risk estimation 94 
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Double-cantilever beam (DCB), environmentally assisted cracking 1121 

Double-ended rupture analysis, corrosion based design approach analysis 65 

Double-shell tanks (DSTs), nuclear waste storage 1245 

Drainage, design-related corrosion 100 

Drip slag testing, ceramics and refractories corrosion 1167 

Drying tolerance, wood corrosion and 499 

Dry rot: 
historical research on 503 
wood corrosion and 499 

Dual laminate composition, fiber reinforced plastics with 1006 

Ductile metals, erosion mechanisms 274 
mechanical properties 277 

Duplex stainless steels: 
applications 663 

pipes and tubes 666 
pressure vessels 664 
storage tanks 664 

corrosion resistance 656 
acid corrosion 657 
alkaline solution corrosion 658 
halide solutions 660 
mechanical loading and 660 
MTI test program 659 

defined 651 
fabrication 662 
grading criteria 652 
historical background 651 
mechanical and physical properties 653 

cyclic loading properties 655 
elevated temperature strength 654 
embrittlement 656 
metallographic phenomena 655 
room temperature strength 653 
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Duplex stainless steels: (Continued) 
sigma phase precipitation 656 
subzero temperature strength 654 

metallography 651 

Durability, nomenclature of 29 

Dynamic forces, erosion-corrosion mechanics 261 

Dynamic interference currents, defined 1079 

Dynamic stray currents: 
detection of 1081 
interference source location 1081 
mitigation of 1085 

Dynamic testing, environmentally assisted cracking 1117 

E 
Earning power of money, engineering economics and 12 

Ecological diversity, microbial corrosion and 351 

Economic analysis of corrosion: 
analysis techniques 13 
annual vs. continuous compounding analysis 14 
atmospheric corrosion 308 
cathodic protection case study 24 
depreciation 18 
engineering economy principles and 11 
generalized equations for 21 
international studies 6 
metallic corrosion in U.S. 3 9 
notation and terminology 13 
process equipment case study 22 
soil corrosion 329 

Ecorr software, computer-based corrosion control systems using 958 

E-glass fibers, corrosion of 429 
health effects 428 
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Elastomers: 
barrier applications: 

lining characteristics 983 
thin linings with 976 

chemical resistance 988 
chemical structure 986 
classification of 987 
composite materials 970 
corrosion control using, testing of 1153 
fluoroelastomer properties 986 
formulation table 985 
mechanical properties 968 
permeation evaluation 1157 
research background 966 
seal and gasket construction 1016 
structure of 966 

Electrical continuity, cathodic protection systems 1076 

Electric power, corrosion expenses linked to 6 

Electric resistance welded (ERW) pipe: 
carbon steel corrosion 542 
localized iron/steel corrosion 562 

Electrochemical chloride extraction (ECE), steel in concrete corrosion 
repair 596 

Electrochemical impedance spectroscopy (EIS): 
atmospheric corrosion measurements 319 
computer-based corrosion control systems using 958 
corrosion predictions 1206 

impedance spectra modeling 1207 
inhibitors, evaluation of 1215 
low corrosion rate estimations 1212 
pseudoinductive behavior 1210 
rapid rate estimations in complex systems 1212 
spectra validity 1206 

polymer microbiological degradation research 440 
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Electrochemical impedance spectroscopy (EIS): (Continued) 
polyimides 448 

Electrochemical noise (EN) measurements: 
atmospheric corrosion 319 
general corrosion 1234 
localized corrosion 1234 
research background 1227 
systems for 1228 

data acquisition 1231 
data analysis 1232 
electrode assembly 1229 
frequency domain transforms 1233 
interfaces 1230 
potential and current-time records 1232 
statistical analysis 1232 

Electrochemical reactions: 
atmospheric corrosion 308 

measurement sensors 318 
copper alloy corrosion, pitting corrosion prevention 735 
corrosion based design approach (CBDA), defined 42 44 
corrosion inhibitor evaluation 1175 
corrosion prediction techniques 1179 

cyclic potentiodynamic polarization scans 1183 
electrical impedance spectroscopy (EIS) 1206 
equation symbols for 1220 
polarization resistance technique 1197 
artifacts 1205 
thermodynamic potential pH diagrams 1180 
velocity sensitive corrosion 1216 

galvanic corrosion 154 
glass corrosion, surface modification and 417 
magnesium alloys 793 

finishing 825 
metal alloys, microbiological corrosion 920 
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Electrochemical reactions: (Continued) 
passive materials corrosion 174 
Pourbaix diagrams: 

simplified construction 111 
thermodynamics 112 

steel in concrete corrosion, potential measurements 588 
zinc alloys 889 

Electrode assembly, electrochemical noise (EN) measurements 1229 

Electrode potentials: 
aluminum alloy corrosion 690 
galvanic corrosion 153 

potential and current distribution 158 
stress corrosion cracking (SCC) and 195 

Electrodischarge machining (EDM), environmentally assisted cracking 1121 

Electrolyte conductivity: 
galvanic corrosion 155 

solution effects 145 
zinc alloy corrosion 900 

Electromagnetic interference (EMI), electronic materials contamination 946 

Electromagnetic radiations, corrosion based design approach (CBDA), 
defined 46 

Electromotive force (emf) series 98 140 
design-related corrosion, dissimilar metals 98 
galvanic corrosion, solution effects 145 

Electron-beam (EB) refining, ferritic stainless steels 629 

Electroneutrality law, galvanic corrosion, potential and current distribution 157 

Electronic materials: 
contamination: 

aluminum corrosion, chlorinated solvents 946 
contacts and connectors 945 
electromagnetic interference 946 
environmental factors 941 
hybrid integrated circuits (HICs) 945 



This page has been reformatted by Knovel to provide easier navigation.  

1301 
Index terms Links 

 

Electronic materials: (Continued) 
integrated circuits (ICs) 943 
multichip nodules 945 
packaging failures 946 
printed circuit boards (PCBs) 944 

research background 941 

Ellingham diagrams, industrial refractories corrosion, oxidation and 
reduction behavior 398 

Embrittlement, duplex stainless steels, metallographic phenomena 655 

Empty Cell Process, wood corrosion prevention 509 

Emulsion formation, corrosion inhibitor evaluation 1176 

Encapsulation, computer-based corrosion control systems 954 

Energy mechanisms, microbial degradation 359 
polymers as source of 444 

Engineering economics: 
notations and terminology 13 
principles of 11 

Environmental conditioners: 
as corrosion inhibitors 1089 
mechanisms of 1093 

Environmental factors: 
aluminum alloys: 

corrosion prevention and control of 713 
stress corrosion cracking (SCC) 706 

carbon steel corrosion: 
atmospheric corrosion 515 
chloride 516 
corrosion rate as function of 516 
corrosivity classification 517 
sulfur dioxide 516 
time of wetness levels 515 
freshwater corrosion 530 
soil corrosivity 555 
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Environmental factors: (Continued) 
concrete durability studies, alkali-aggregate reactions 467 
corrosion based design approach (CBDA): 

analysis sequence and 47 53 
chemical environment 46 
components of 41 
definition of conditions in 31 
perspectives on 39 
stress environment 49 
thermal environment 47 

corrosion inhibitor evaluation 1175 
electronic materials contamination 941 
galvanic corrosion 144 

atmospheric environments 146 
natural waters 148 
solution effects 144 

geometrically induced chemical environments, defined 44 
hydrogen-induced cracking (HIC) 212 214 
magnesium alloy corrosion 807 
phases of, defined 44 
stress corrosion cracking (SCC) and 193 195 

aluminum alloys 706 
control through 203 

stress environment, defined 44 
titanium alloy corrosion 874 

corrosion fatigue (CF) 876 
hydrogen induced cracking 877 
stress corrosion cracking (SCC) 874 

type of, defined 41 
underground/submersion corrosion coatings 1042 
zirconium alloy corrosion 910 

Environmentally assisted cracking (EAC): 
polymer evaluation 1162 
soil corrosion and 329 345 
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Environmentally assisted cracking (EAC): (Continued) 
testing for 1109 

background 1109 
constant load/deflection techniques 1113 
dynamic testing 1117 
fracture mechanics tests 1121 
hydrogen embrittlement 1110 
liquid metal embrittlement 1112 
stress corrosion cracking 1110 

Enzymatic attack, polymer biodegradation 442 

Epoxy resins (see also Fusion bonded epoxy (FBE)): 
barrier applications, thin linings with 976 
underground/submersion corrosion control: 

liquid coatings 1056 
phenolic compounds 1057 
polyolefin over primer 1051 

Equilibrium computations, metals stability in high temperature: 
corrosion product formation 298 
gas phase thermodynamics 296 

Erosion-corrosion: 
aluminum alloys 702 
localized iron/steel corrosion 565 
martensitic stainless steel resistance to 673 
metals: 

brittle scales mechanisms 275 
ductile metals 274 
elevated temperature service 285 
mechanical properties 277 
research background 273 
steels 280 

single and multiphase flows 249 
air bubble impingement 260 
cavitation 261 
flow conditions 249 
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Erosion-corrosion: (Continued) 
flow-enhanced film dissolution 262 
flow velocity 255 
liquid droplet impingement 260 
protective films 251 
rates of 253 
recognition control 263 
cavitation attack 267 
flow-enhanced film dissolution 269 
liquid droplet impingement attack 267 
predictive modeling 269 
solid particle impingement attack 265 
turbulent flow attack 264 
solid particle impingement 258 
turbulent flow 256 
wire drawing 262 

titanium alloy corrosion 880 

Erosion rate (ER): 
cobalt alloys 719 
solid particle impingement 258 

Esters, underground/submersion corrosion control 1057 

Etching dissolution, localized corrosion 186 

Ethylene copolymers, barrier applications: 
elastomer linings 984 
thin linings with 977 

Ethylenediamine solution, copper alloys, stress corrosion cracking (SCC) 742 

EVAN software: 
corrosion probability research, Weibull distribution, SCC failure time 383 
pit depth estimation, extreme value statistics 382 

Evaporites, soil corrosion and 335 

Evolutionary processes, microbial corrosion and 350 

Exfoliation corrosion, aluminum alloys 703 
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Exopolymers: 
concrete corrosion: 

biodegradation mechanisms 480 
microbial action 485 

metal alloys, microbiological corrosion 915 923 

Expert systems: 
computer-based corrosion control: 

research background 952 
software development 953 

cyclic potentiodynamic polarization scans, corrosion probability 
(prediction) 1184 

HWYCON 584 

Explicimess parameters, corrosion based design approach (CBDA), 
simplification 39 

Extreme value statistics, corrosion probability calculations 378 
classification 379 
generalized extreme value (GEV) distribution 379 
maximum pit depth 380 
size and time effect 378 
Weibull distribution, SCC failure time 383 

F 
Facility for the Analysis of Chemical Thermodynamics (FACT), metals 

stability at high temperature 303 

Failure definition, corrosion based design approach 32 
prediction techniques 78 

action levels 61 

Failure probability estimation: 
corrosion probability calculations, extreme value statistics 378 
corrosion probability research, Weibull distribution, failure time 383 
pipeline failure risk estimation 88 
polymers and elastomers 1017 

Fanning friction factor, erosion-corrosion mechanics 257 
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Faraday constant: 
galvanic corrosion 137 154 
stainless steel research, passive metals 602 

Fast Fourier transform (FFT), electrochemical noise (EN) measurements 1233 

Fast fracture, corrosion based design approach (CBDA) and 56 

Fatigue life, corrosion fatigue (CF) 221 

Fatigue limit: 
aluminum alloys 1150 
corrosion fatigue (CF) 221 
duplex stainless steels, cyclic loading 655 
polymer evaluation 1155 

Federal budget, corrosion costs as percentage of 6 

Feedback, corrosion based design approach 80 

Ferric sulfate, stainless steel corrosion, intergranular corrosion 619 

Ferritic stainless steel: 
duplex stainless steels and 652 
general corrosion 635 
historical background 601 
intergranular corrosion (IGC) 637 

carbon-nitrogen degradation 613 
mechanical properties 640 
origin and composition 628 
pitting and crevice corrosion 631 
stress corrosion cracking (SCC) 623 639 
summary of alloys 642 

Ferrous sulfate nests, carbonated steel corrosion 520 

Fiber reinforced plastics (FRP): 
chemical resistance 1007 
design-related corrosion 106 
structure and properties 1003 

curing systems 1004 1006 
reinforced laminates 1004 
resins 1003 1006 
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Fiber reinforced polymeric composite materials (FRPCMs), 
microbiological degradation research 448 452 

Fick's first law, pit growth kinetics 185 

Field signature method (FSM), corrosion inhibitor evaluation 1176 

Filiform corrosion: 
aluminum alloys 700 
magnesium alloys 812 

Film barriers: 
copper alloy corrosion, pitting corrosion prevention 735 
erosion-corrosion mechanics 251 

flow-enhanced film dissolution 262 269 
solid particle impingement 260 

galvanic corrosion 143 
lifetime prediction of materials 27 
localized corrosion of passive materials: 

passive film breakdown 178 
passive film stability 183 

nature and properties of, passivity research 166 
organic coatings: 

mechanisms of 1023 
steel corrosion control 1025 
binders for 1025 
film thickness 1029 
oxygen impermeability 1028 
pigments for 1026 
solvent systems for 1027 
thermoplastic binders 1025 
thermosetting binders 1026 
wet adhesion 1028 

Film thickness parameters: 
barrier film structure, steel corrosion control 1029 
lifetime prediction of materials 27 

Finite valuation, electrochemical impedance spectroscopy (EIS), validity 
of impedance spectra 1206 
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Finland, corrosion costs in 8 

Fireclay refractories, corrosion of 403 

Flexibility testing, underground/submersion corrosion control 1057 

Flow-assisted corrosion (FAC): 
defined 44 
erosion-corrosion mechanics, film barrier dissolution 263 

Flow disruption mechanisms, flow-induced corrosion prevention 246 

Flow-enhanced film dissolution, erosion-corrosion mechanics 262 

Flow-induced corrosion: 
aqueous corrosion and 239 

disturbed flow effects 241 
flow and liquid water 239 

control of 244 
flow basics 233 

boundary layer disruption 235 
flow parameters 236 
mass transfer coefficient 238 
turbulent boundary layer 234 
wall shear stress 237 

martensitic stainless steel resistance to 673 
research background 233 
testing for 243 

Flowing fluid minimization, flow-induced corrosion prevention 245 

Flowing systems, design-related corrosion 103 

Flow parameters: 
corrosion based design approach (CBDA), defined 44 
erosion-corrosion mechanisms 249 257 
flow-induced corrosion 236 

Flow regime, flow-induced corrosion 239 246 

Flow velocity, erosion-corrosion mechanisms 255 

Fluidized bed combustors (FBCs), erosion-corrosion mechanics of steel in 285 

Fluid turbulence, flow-induced corrosion prevention 245 

Fluoride glasses, corrosion of 430 
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Fluoroelastomers, properties of 986 

Fluoropolymers: 
barrier applications: 

lining applications 987 
loose linings with 997 
molded linings 998 
thin linings with 977 

chemical resistance 988 996 
dual laminates from 1000 
lining systems 1002 
physical properties 994 
seal and gasket construction 1016 

Fly ash, cementing materials using 468 

Folias factor, pipeline failure risk estimation 86 

Formability characteristics, duplex stainless steel 662 

Forms of corrosion, corrosion based design approach (CBDA) using 59 

Fossil fuels, corrosion expenses linked to 6 

Fracture mechanics: 
corrosion based design approach (CBDA), stress environment 50 
corrosion fatigue (CF) and 227 
environmentally assisted cracking, testing for 1121 
lifetime prediction of materials 29 

Fracture toughness: 
materials definition using 54 
polymer evaluation with 1159 

Freezing/thawing cycles, concrete durability studies 461 
hydraulic pressure 462 
osmotic pressure 463 
reduction measures 463 
surface scaling mechanisms 463 

Frequency distribution, corrosion probability research, pit growth 373 375 

Frequency domain transforms, electrochemical noise (EN) measurements 1233 
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Freshwater corrosion: 
aluminum alloys 684 

crevice corrosion 699 
carbon steel: 

environmental factors 530 
localized corrosion 540 
research background 529 
velocity effects 538 
water quality 531 

copper alloys 746 
lead alloys 769 
martensitic stainless steel resistance to 673 

Fretting corrosion: 
aluminum alloys 709 
cobalt alloys 719 
electronic materials contamination 946 

Fruit acids: 
aluminum alloy corrosion 688 
tin corrosion 859 

Full Cell Process, wood corrosion prevention 509 

Functional depreciation, economic analysis of corrosion 18 

Fungi: 
concrete corrosion and 485 
metal corrosion: 

metabolite attack 924 
wood-rotting fungi 501 

wood corrosion and 496 

Fusion bonded epoxy (FBE): 
underground/submersion corrosion coatings: 

application 1050 
benefits and drawbacks 1050 
environmental factors 1044 
polyolefins over 1052 

underground/submersion corrosion control, testing of 1058 
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Future worth (FW) calculations, engineering economics and 12 

G 
Galvanic anodes, stray current mitigation 1087 

Galvanic cathodic protection: 
galvanic anodes 1062 

anode life 1067 
circuit resistance 1064 1066 
current requirements 1064 1066 
design principles 1063 
grouped anodes 1068 
installation 1068 
output parameters 1067 

steel in concrete corrosion repair 595 

Galvanic corrosion: 
aluminum alloys 692 
analysis 153 
benefits of 151 
carbonated steel corrosion 526 
corrosion based design approach (CBDA) using 59 
defined 137 
dissimilar metals as cause of 98 
electrode potential 153 
electronic materials contamination, integrated circuits (ICs) 944 
environmental factors 144 

atmospheric environments 146 
natural waters 148 
solution effects 144 

factors in 137 139 
Kirchhoff’s law 153 
lead alloys 788 
magnesium alloys 801 
material factors 140 

area effects 142 
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Galvanic corrosion: (Continued) 
coupled materials 140 
surface conditions 142 

polarity reversal 148 
polarization and resistance 155 
potential and current distributions 157 
preventive measures 150 
sacrificial coatings, postgalvanic phenomena 1032 
testing procedures: 

research background 1147 
standards for 1148 

titanium alloy corrosion 879 
zinc alloys 901 

Galvanic series 98 144 148 

Galvanized steel: 
galvanic corrosion, prevention of 151 
zinc alloy corrosion 900 

Gamma loop, martensitic stainless steels 669 

Gas corrosion: 
aluminum alloys 687 
cobalt alloys 722 
copper alloys 755 
lead alloys 787 
printed circuit boards (PCBs) contamination 945 
structural ceramics 405 
zinc alloys 900 

Gasket construction, elastomers and fluoropolymers for 1016 

Gas phase thermodynamics, metals stability in high temperature 296 

Gas-solid particle erosion: 
industrial refractories corrosion 401 
metals: 

brittle scales mechanisms 275 
ductile metals 274 
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Gas-solid particle erosion: (Continued) 
elevated temperature service 285 
mechanical properties 277 
research background 273 
steels 280 

Gaussian distribution: 
corrosion probability research 370 
electrochemical noise (EN) measurements 1235 

Gel formation, glass corrosion: 
nuclear waste borosilicate glass composition 426 
surface modification and 417 

Generalized extreme value (GEV) distribution, corrosion probability 
calculations, extreme value statistics 379 

Genera software system, computer-based corrosion control systems 954 

Geometrically induced chemical environments, defined 44 

Geometric factors: 
environmentally assisted cracking, testing for 1115 
galvanic corrosion 139 153 159 
pipeline failure risk estimation 86 

Geotextile fabrics, underground/submersion corrosion control, tape 
coatings 1053 

German Federal Republic, corrosion costs in 8 

Gibbs energy minimization: 
aqueous corrosion, Pourbaix diagrams 126 
metals stability in high temperature: 

corrosion product formation 297 
gas phase thermodynamics 297 

Glass corrosion: 
biodegradation mechanisms 422 
chemical composition of glass 412 
fluid medium effects 419 

aqueous solution composition 419 
hydrofluoric acid 421 
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Glass corrosion: (Continued) 
strong acids 422 
vapor-phase hydration and atmospheric effects 420 

health effects of 428 
heterogeneity of glass 413 
kinetics and composition effects on 416 
mechanisms of 414 
research background 411 
special compositions and applications 422 

alkali/alkali earth silicate glasses 422 
alkali resistant glasses 427 
aluminosilicate glasses 423 
borosilicate glasses 423 
fluoride glasses 430 
glass-reinforced plastics 427 
nuclear waste borosilicate glass 425 
optical glasses 428 
phosphate glass 427 
silicate glass fibers 429 

surface layer properties 419 
surface modification 417 
surface stability techniques 430 

Glass-fiber reinforced cement (GFRC), corrosion and composition of 427 

Glass hydration: 
glass corrosion, surface modification and 418 
glass corrosion and 414 

Glass-water reactions, glass corrosion and 414 

Glazing, refractory/ceramics corrosion 408 

Gold alloys: 
aqueous corrosion, Pourbaix diagrams 128 
copper alloys, stress corrosion cracking (SCC) 741 744 
electronic materials contamination, integrated circuits (ICs) 943 

Goldschmidt process, stainless steel 602 



This page has been reformatted by Knovel to provide easier navigation.  

1315 
Index terms Links 

 

Grain boundaries: 
aluminum alloys, SCC 706 
materials definition using 54 

Grain refinement, magnesium alloys 822 

Green death solution, nickel alloy corrosion 846 

Groove corrosion, electric resistance welded (ERW) pipe 542 

Gross National Product (GNP), economic effects of metal corrosion 5 

Ground bed resistance, impressed current cathodic protection (ICCP) 
systems 1072 

Ground bed site selection, stray current corrosion, mitigation of 1082 

Grounding, design-related corrosion 103 

Guard ring linear polarization, steel in concrete corrosion 589 

Gumbel distribution, corrosion probability calculations: 
extreme value statistics 379 
pit depth estimation 380 

H 
Half-cell reactions, atmospheric corrosion 309 

Hastelloy nickel alloys, properties of 843 

HAYNES 6B cobalt alloy, aqueous corrosion behavior 720 

Hazard analysis (HAZAN), lifetime prediction of materials 28 

Hazard and operability (HAZOP) analysis, lifetime prediction of materials 28 

Health effects of corrosion: 
glass corrosion 428 
polymer biodegradation 454 
tin corrosion 861 

Heat exchangers, cathodic protection systems 1075 

Heat flux, corrosion based design approach (CBDA) 48 

Heat transfer resistance, microbial degradation and 356 

Heat-treatable alloys: 
cast alloys 680 
wrought alloys 677 
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Heat treatments: 
intergranular corrosion (IGC) of stainless steel 613 
magnesium alloys 822 
martensitic stainless steel and 672 
polymers, barrier applications using 980 

Heavy metal fluoride (HMF) glasses, corrosion of 430 

Heavy metals traps, redundant systems, design-related corrosion 105 

Heterogeneity, in glass structure 413 

Hierarchical stages of materials prediction analysis 34 

High alumina cement (HAC) concrete, steel in concrete corrosion 586 

High-pressure gas permeation, polymer evaluation 1161 

High-temperature applications: 
cobalt-chromium alloys 721 
metastable alloy corrosion 936 
nickel alloys 835 

corrosion resistance 832 847 
nickel-chromium-molybdenum alloys 842 
boiling corrosive environments 846 

Hoar report, on corrosion costs in United Kingdom 7 

Homogeneity, metastable alloys, corrosion resistance and 930 

Humidity chambers, corrosion inhibitors evaluation 1174 

Hungate technique, polymer biodegradation research 443 

HWYCON expert system, steel in concrete corrosion assessment 584 

Hybrid integrated circuits (HICs), corrosion of 945 

Hydration enthalpy, glass corrosion, composition and kinetics of 416 

Hydraulic pressure, concrete freezing/thawing cycles 462 

Hydrochloric acid: 
lead alloy corrosion 774 
zirconium alloy corrosion 910 912 

Hydrodynamic parameters, flow-induced corrosion 243 

Hydrofluoric acid (HF): 
glass corrosion 421 
lead alloy corrosion 773 
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Hydrogen: 
aqueous corrosion, Pourbaix diagrams, Gibbs energy minimization 127 
corrosion inhibitor evaluation, permeation evaluation 1177 
potential-pH diagrams, ion activity and equilibrium potential 1181 

Hydrogenase systems, metal alloys, microbiological corrosion 920 

Hydrogen blistering. See Hydrogen-induced cracking (HIC) 

Hydrogen chloride, atmospheric corrosion 312 

Hydrogen embrittlement cracking (HEC), testing for 1111 

Hydrogen embrittlement (HE): 
aluminum alloys 707 
corrosion fatigue (CF) 222 
hydrogen-induced cracking (HIC) 207 
martensitic stainless steel, freshwater environment 673 
microbiological corrosion, metal alloys 923 
testing for 1110 

Hydrogen evolution reaction (HER), tin corrosion 859 

Hydrogen flux monitoring, hydrogen embrittlement testing 1112 

Hydrogen-induced cracking (HIC): 
aluminum alloys 708 
environmental factors 212 
hydrogen blistering and 208 
hydrogen sulfide testing 1129 

diffusivity measurements 1133 
dissolved hydrogen concentrations 1133 

material factors 212 
mechanisms of 205 
origin at nonmetallic inclusions 205 
pit growth kinetics 185 
prevention and control 216 
research background 205 
titanium alloy corrosion 877 

Hydrogen sulfide: 
aluminum alloy corrosion and 683 
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Hydrogen sulfide: (Continued) 
atmospheric corrosion 312 
concrete corrosion, rebar corrosion and 485 
copper alloy corrosion 753 
wet cracking, test methods: 

diffusivity measurements 1133 
dissolved hydrogen concentration 1133 
procedures 1129 
research background 1129 
sulfide stress cracking 1132 

Hydrostatic design basis (HDB), piping design, fluoropolymers in 1001 

Hysteresis effects: 
cyclic potentiodynamic polarization scans 1184 1187 
stress corrosion cracking (SCC) and 198 

I 
Immunity: 

passivity research 167 
Pourbaix diagrams 123 

Impact angle, erosion-corrosion mechanisms: 
circulating fluidized bed combustors (CFBC) 291 
solid particle impingement 258 
steels 281 

Impact resistance test, underground/submersion corrosion control 1057 

Impact velocity, erosion-corrosion mechanisms, solid particle 
impingement 258 

Impedance spectra, electrochemical impedance spectroscopy (EIS): 
modeling of 1207 
validity of 1206 

Impressed current cathodic protection (ICCP) systems: 
anode life 1071 
anode selection 1071 
anodes in 1062 
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Impressed current cathodic protection (ICCP) systems: (Continued) 
applications of 1068 
current requirements 1071 
design principles 1068 1070 
ground bed requirements 1072 
power sources 1062 
rectifier selection 1072 1074 
steel in concrete corrosion repair 594 
stray current mitigation 1087 

Inclusion length, hydrogen-induced cracking (HIC) 215 

India, corrosion costs in 8 

Indirect measurement techniques, corrosion inhibitors 1169 

Induction time, passivity breakdown 170 

Industrial atmospheres, corrosion in 305 802 
carbonated steel corrosion 521 
zinc alloys 890 

Information, wood corrosion prevention 511 

Infrastructure degradation, atmospheric corrosion 308 

Inhibition, in chemical environment, defined 47 

Inhibitive primers, steel corrosion control with 1033 
pigmentation 1033 
PVC/CPVC and controlled permeability 1034 
water-based primers 1035 

Inhibitors: 
aluminum alloy corrosion prevention 713 
anchoring groups in 1097 
application techniques 1102 
classification 1089 

environmental conditioners (scavengers) 1089 
interface inhibitors 1091 

coordination complexes 1099 
electrochemical impedance spectroscopy (EIS), corrosion prediction 

models 1215 
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Inhibitors: (Continued) 
electronically conducting polymers 1098 
erosion-corrosion, turbulent flow control 264 
evaluation and selection criteria: 

bubble test 1170 
compatibility testing 1175 
field evaluation 1176 
humidity chambers 1174 
jet impingement 1173 
laboratory techniques 1169 
measurement techniques 1174 
research background 1169 
rotating cage 1172 
rotating cylinder electrode 1171 
rotating disk electrode 1170 
static test 1170 
wheel test 1170 

green inhibitors 1104 
industrial applications 1100 
mechanisms of 1093 
mixed inhibitors, classification of 1091 
nitrogen atoms in 1098 
organic coatings as 1024 
oxygen atoms in 1097 
poisoning 1103 
research background 1089 
secondary inhibition 1103 
steel in concrete corrosion repair 597 
sulfur atoms in 1098 
synergism and antagonism 1103 
temperature effects 1102 

In-line inspection tools, pipeline failure risk estimation 86 

Input parameters, pipeline failure risk estimation, probability of failure 
analysis 88 
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Inspection: 
corrosion based design approach (CBDA) 80 
lifetime prediction of materials, in corrosion based design approach 

(CBDA) 33 
pipeline failure risk estimation: 

accuracy analysis 89 
defect size and 90 
inspection interval and repair criterion 92 
time to first inspection 92 

Installation of steel structures, soil corrosivity considerations 336 

Integrated circuits (ICs), corrosion of 943 

Interface inhibitors, classification of 1091 

Interference effects, cathodic protection systems 1076 

Interference material, organic coatings, surface preparation and removal of 1035 

Intergranular corrosion (IGC): 
aluminum alloys 703 

testing for 1149 
magnesium alloys 813 
martensitic stainless steel, freshwater environment 673 
stainless steel 609 

ferritic stainless steel 637 
evaluation tests 615 
precipitates' effect 609 

terminology of 31 
titanium alloy corrosion 875 
zinc alloys 902 
zirconium alloys 909 

Intergranular stress corrosion cracking (IGSCC): 
aluminum alloys, mechanisms 703 
electrochemical noise (EN) measurements 1236 
martensitic stainless steel, freshwater environment 673 
mechanisms of 191 200 
Weibull distribution, SCC failure time 385 
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Intermetallic compounds: 
electronic materials contamination, integrated circuits (ICs) 944 
ferritic stainless steel 638 

Internal rate of return analysis (IROR), corrosion cost analysis using 14 

International Standards Organization (ISO): 
atmospheric corrosion classification 314 
CORRAG project, atmospheric corrosion testing 1141 

Internet, computer-based corrosion control systems: 
applications of 958 
resources for 959 

Intrinsic modes, definition of 32 

Investment tax credit (ITC), accelerated cost-recovery system (ACRS) 
depreciation and 19 

3-Iodo-2-propynyl butyl carbamate (IPBC), wood corrosion prevention 
with 507 

Ion exchange reactions: 
glass corrosion and 414 

alkali/alkali earth silicate glasses 422 
aqueous solution composition and 420 
surface modification 418 

mixed inhibitors 1091 

Ion migration and penetration models, localized corrosion of passive 
materials, passive film breakdown 178 

IR drop 186 

Iron alloys: 
aqueous corrosion, Pourbaix diagrams 132 
atmospheric corrosion of 310 
cathodic protection systems 1077 
copper alloy corrosion 754 
corrosion prediction models, electrochemical impedance  

spectroscopy (EIS) 1213 
corrosion probability calculations 368 
localized corrosion: 

bimetallic contact 562 
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Iron alloys: (Continued) 
differential aeration 564 
discontinuous surface films 563 
macro-galvanic cells 561 
maximum possible penetration rate 566 
non-galvanic cells 565 
passive film stability 182 
pH differentials 564 
research background 561 
welded joints corrosion 562 

magnesium alloys with 820 
nickel alloys 836 

nickel-chromium-iron alloys 838 
nickel-chromium-iron-molybdenum-copper alloys 839 

stainless steel, iron-chromium alloys 601 605 
tin alloys 860 
"Iron bacteria," microbiological corrosion, metal alloys 919 

Iron electrode immersion, Pourbaix diagrams 122 

Iron sulfate formation, atmospheric corrosion 312 

Iron-water electrochemical reaction, Pourbaix diagrams, simplified 
construction 113 

Isothermal corrosion testing, metals stability in high temperature 300 

4,5-dichloro-2-N-octyl-4-Isothiazolin-3-one, wood corrosion prevention 
with 508 

J 
Japan, corrosion costs in 9 

Jet impingement (JI) test, corrosion inhibitors evaluation 1173 

Joint-sealing compounds, aluminum alloy corrosion prevention 712 

Junction potentials, steel in concrete corrosion 588 
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K 
Kinetics: 

glass corrosion, composition effects 416 
industrial refractories corrosion 398 
metals stability in high temperature 301 
passivity research 168 

Kirchhoff's law, galvanic corrosion 153 

Knowledge-based systems, computer-based corrosion control, software 
development 953 

Knowledge representation, computer-based corrosion control, software 
development 953 

Koch's postulates, microbial corrosion 358 

Kramers-Kronig transformations, electrochemical impedance spectroscopy 
(EIS), validity of impedance spectra 1206 

L 
Langlier index, carbon steel corrosion 533 

Laplace's equation, galvanic corrosion, potential and current distribution 157 

Laplace transforms, electrochemical impedance spectroscopy (EIS), 
validity of impedance spectra 1206 

Laser Doppler measurements, flow-induced corrosion 235 

Layer-by-layer freezing patterns, concrete freezing/thawing cycles 463 

Lead alloys: 
atmospheric corrosion 788 

coatings 788 790 
roofing installation 790 

corrosion characteristics 767 
acid-based corrosion 771 
inorganic acids 771 
organic acids 775 
alkali corrosion 776 
corrosion rate in chemical environments 777 
gas corrosion 787 
pH levels 771 
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Lead alloys: (Continued) 
salt solutions 776 
solubility of 768 
water-based corrosion 769 

galvanic coupling 788 
lead-antimony 791 
lead-arsenic 792 
lead-calcium 791 
lead-copper 792 
lead-silver 792 
lead-tellurium 792 
lead-tin 791 
metallurgical factors 788 
protective measures for 790 
research background 767 

Lead-rich glass, corrosion, composition and kinetics of 417 

Leak before break (LBB) conditions, failure analysis, corrosion based 
design approach 66 

Life-cycle assessment (LCA), weathering steel 569 

Life-cycle cost methods: 
techniques of 13 
weathering steel 569 

Life extension conservative objective (LECO), corrosion based design 
approach: 

failure and action level definitions 62 
predictions 78 

Life extension objective (LEO), corrosion based design approach: 
failure and action level definitions 62 
predictions 78 

Lifetime prediction of materials, operating environments predictions 27 
chronological scope 33 
corrosion based design approach (CBDA): 

accelerated testing 70 
environmental definitions 39 
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Lifetime prediction of materials, operating environments predictions (Continued) 
failure and action levels 61 
materials definitions 53 
modes and sub modes 55 
modification 80 
monitoring, inspection and feedback 80 
prediction procedures 76 
statistical framework 66 
superposition 60 

hierarchical levels 34 
mode-location approach 35 

Lignin, microbiological corrosion of wood and 494 

Limiting galvanic current, galvanic corrosion 156 

Linear bilogarithmic law, atmospheric corrosion rates 316 

Linear-free-energy relationships (LFER), glass corrosion, composition and 
kinetics of 416 

Linearity, electrochemical impedance spectroscopy (EIS), validity of 
impedance spectra 1206 

Linear resistance technique. See Polarization resistance technique 

LipuCor software, computer-based corrosion control systems 952 

Liquid coatings, underground/submersion corrosion control 1056 

Liquid compatibility parameters, polymer evaluation 1155 1161 

Liquid droplet impingement: 
cobalt alloys 719 

control of 267 
erosion-corrosion mechanics 260 

Liquid metal embrittlement (LME): 
testing for 1112 
zirconium alloys 909 

Liquid-phase attack: 
inhibitors, classification of 1091 
tin corrosion 858 

Liquid-vapor systems, design-related corrosion 104 
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Localization index (LI), electrochemical noise (EN) measurements 1232 

Localized corrosion: 
carbon steel: 

freshwater corrosion 540 
corrosion product film discontinuities 542 
groove corrosion, electric resistance welded pipe 542 
turbercle pitting 540 
seawater corrosion 549 
soil corrosion 557 

electrochemical noise (EN) measurements 1234 
iron and steel: 

bimetallic contact 562 
differential aeration 564 
discontinuous surface films 563 
macro-galvanic cells 561 
maximum possible penetration rate 566 
non-galvanic cells 565 
pH differentials 564 
research background 561 
welded joints corrosion 562 

magnesium alloys 810 
nickel alloys 846 
passive metals: 

fundamentals 173 
metastable pitting 178 
film stability 182 
passive film breakdown 178 
structural parameters 179 
phenomenological aspects 173 
alloy composition and microstructure 175 
electrochemical potential 174 
stochastic processes 176 
temperature effects 175 
pit growth 183 
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Localized corrosion: (Continued) 
diffusion control 184 
kinetics of 183 
ohmic/charge-transfer control 185 
stability 186 
stages of 176 

Logic tree, flow-induced corrosion 242 

Log normal distribution, corrosion probability research, SCC failure, 
reliability test 390 

Log-normal distribution, corrosion probability research 372 

Low-alkali cement, concrete durability studies 468 

Low-particle velocities, erosion-corrosion mechanics of steel: 
bubbling fluidized bed combustors (BFBC) 291 
circulating fluidized bed combustors (CFBC) 286 290 

Lowry Process, wood corrosion prevention 509 

LPR probes, corrosion inhibitor evaluation 1176 

M 
Machining procedures, duplex stainless steel 663 

Macro-galvanic cells, localized iron/steel corrosion 561 565 

Magnesia bricks, corrosion in 402 

Magnesium alloys: 
aluminum alloy galvanic corrosion and 693 
cast alloys 795 
corrosion: 

aluminum and β phase 818 
crevice corrosion 811 
filiform corrosion 812 
galvanic corrosion 801 
heat treatment 822 
intergranular corrosion 813 
iron and Fe/Mn ratio 820 
localized attack 810 
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Magnesium alloys: (Continued) 
passivation and 796 800 
pitting 810 
prevention of 801 
stress corrosion cracking (SCC) 813 
testing for 1150 
tramp element tolerance levels 820 
zinc and silicon additions 820 
zirconium-containing alloys 816 
zirconium-free alloys 815 

corrosion fatigue (CF) 815 
finishing process 824 

chemical and electrochemical treatments 825 
cleaning and surface preparation 825 
organic finishing 826 

production and fabrication 793 
properties of 793 
rapid solidification 822 

aluminum effects 823 
rare earth effects 824 

solubility data 794 
wrought alloys 796 

Magnesium chloride test, stress corrosion cracking (SCC): 
ferritic stainless steel 639 
stainless steel 624 626 

Magnesium sulfate, concrete durability and attacks from 469 

Maintenance procedures: 
atmospheric corrosion testing 1144 
pipeline failure risk estimation: 

cost-risk balance 94 
planning for 92 
reliability, impact on 89 

Major alloy composition, materials definition using 54 
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Manganese alloys: 
bronzes, copper alloys, stress corrosion cracking (SCC) 740 
corrosion fatigue (CF) and 224 
hydrogen-induced cracking (HIC) 213 
manganese/sulfide inclusions, hydrogen-induced cracking 208 
microbiological corrosion of metal alloys 919 

Maps of atmospheric corrosivity 306 517 

Mar-Aging stainless steels 671 

Marine atmospheres: 
cathodic protection systems 1075 
concrete durability studies and 472 
corrosion in 305 802 

carbonated steel corrosion 521 
zinc alloys 890 

Martensitic stainless steels: 
applications 676 
corrosion resistance 673 

acid solutions 674 
atmospheric corrosion 675 
petroleum production and refining 674 
water corrosion 673 

historical background 667 
metallurgy of 669 
oxidation/temperature resistance 675 
precipitation hardening 670 
standard alloys 667 

Mass counts, corrosion inhibitor evaluation 1176 

Mass transfer coefficient: 
flow-induced corrosion 238 
oxygen, erosion-corrosion rate 255 
velocity sensitive corrosion, prediction of 1218 

Mass transport mechanisms: 
industrial refractories corrosion, dissolution rate 400 
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Mass transport mechanisms: (Continued) 
velocity sensitive corrosion, prediction of 1217 

Materials: 
computer-based corrosion control systems, evaluation in 952 
definition of 32 53 
erosion-corrosion mechanics: 

liquid droplet impingement control 267 
turbulent flow control 264 

hydrogen-induced cracking (HIC) 212 
lifetime prediction in operating environments 27 

chronological scope 33 
corrosion based design approach (CBDA): 
accelerated testing 70 
environmental definitions 39 
failure and action levels 61 
materials definitions 53 
modes and sub modes 55 
modification 80 
monitoring, inspection and feedback 80 
prediction procedures 76 
statistical framework 66 
superposition 60 
hierarchical levels 34 
mode-location approach 35 

microbial corrosion, degradation process 358 

Materials Technology Institute (MTI) test program, duplex stainless steel 
resistance 659 

Matrix dissolution, glass corrosion and 414 

Maximum allowable operating pressure (MAOP), pipeline failure risk 
estimation 91 

maintenance planning 92 

Maximum entropy method (MEM), electrochemical noise (EN) 
measurements 1233 

Maximum possible penetration rate, localized iron/steel corrosion 566 
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Mechanical fatigue: 
corrosion fatigue (CF) and 225 
duplex stainless steel corrosion under 659 
polymer evaluation 1155 

Melting mechanisms, industrial refractories corrosion: 
phase diagrams 397 
thermal stability prior to 397 

Mercurous nitrate, copper alloys, stress corrosion cracking (SCC) 738 

Mercury, aluminum alloy corrosion 690 698 

Metal alloys. See also Cast alloys; Metastable alloys; Wrought alloys; 
specific alloys, e.g. Copper alloys; specific metal alloys 

aqueous corrosion, Pourbaix diagrams 132 
atmospheric corrosion, ISO classification techniques 314 
costs of corrosion 3 
duplex stainless steels 651 
erosion-corrosion mechanics, solid particle impingement control 266 
in ferritic stainless steels 629 
flow-induced corrosion prevention 245 
galvanic corrosion 138 

atmospheric environments 147 
coupled materials 140 
in natural waters 148 
polarity reversal 148 
solution effects 144 

gas-solid particle erosion: 
brittle scales mechanisms 275 
ductile metals 274 
elevated temperature service 285 
mechanical properties 277 
research background 273 
steels 280 

martensitic stainless steels 667 
microbiological corrosion: 

aerobic/anaerobic alternating conditions 922 
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Metal alloys (Continued) 
aerobic corrosion 917 
anaerobic corrosion 919 
exopolymer corrosion 923 
hydrogen embrittlement 923 
mechanisms of 357 
metabolite attack 359 
microbial biofilms 916 
microbial metabolites 924 
preventive procedures 924 
research background 350 915 

nuclear waste storage 1248 
organic coatings for steel corrosion control, activation of 1035 
passive materials corrosion: 

composition and microstructure 175 
structural parameters 179 

passivity research 165 
corrosion control with 170 

stability in high temperature: 
kinetics 301 
research background 295 
software 302 
thermodynamics 296 
corrosion product formation 297 
gas phase 296 

stainless steel: 
chromium alloys: 
acid corrosion 603 606 
intergranular corrosion 609 
chromium-nickel-molybdenum-copper alloy 609 
composition table 604 
historical background 601 
molybdenum alloys 608 
nickel alloys 606 608 
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Metal alloys (Continued) 
stress corrosion cracking (SCC) and 195 

control mechanisms 200 
weathering steel compositions 570 573 
wood-rotting fungi and corrosion of 501 

Metal dilution, design-related corrosion, welded joints 105 

Metallography, duplex stainless steels 651 655 

Metallurgical research: 
aluminum alloy corrosion 710 
cobalt alloys: 

aqueous corrosion resistance 723 
high-temperature applications 722 
wear resistance 718 

lead alloys 788 
magnesium alloys 815 
martensitic stainless steels 669 
stress corrosion cracking (SCC) control and 200 

Metal matrix composite (MMC) materials, aluminum alloys 682 712 

Metastable alloys: 
amorphous alloys, corrosion resistance 930 

homogeneity 930 
passive film composition 930 
reactivity levels 931 

aqueous solutions, corrosion resistance 929 931 
aluminum alloys 931 
chromium refractory alloys 933 
molybdenum alloys 934 
tungsten alloys 935 

high-temperature resistance, sulfidizing/oxidizing environments 936 
localized pitting corrosion of passive materials 177 

passive film breakdown 178 
passive film stability 182 
pit initiation and repassivation 178 
structural parameters 179 
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Metastable alloys: (Continued) 
structural characteristics 929 

Methyl ethyl ketone peroxide (MEKP), fiber reinforced plastics curing 1004 1006 

Microbes: 
concrete corrosion and 482 
copper alloy corrosion 753 
microbiological corrosion, metal alloys, exopolymers 923 
soil corrosion and 340 

Microbiological corrosion: 
aluminum alloys 702 
biofilms 352 

biocide resistance 358 
biofouling properties 355 
formation factors 355 
heat transfer resistance 356 
metals and polymer deterioration 357 
pipe and porous media clogging 356 

concrete biodegradation: 
air pollution 478 
exopolymers 485 
fungi 485 
mechanisms of 479 
naturally-occurring sulfate 482 
nitrifying bacteria 484 
preventive measures 487 
rebar corrosion 485 
research background 477 
sulfate-reducing bacteria 482 
sulfur oxidizing bacteria 483 

copper alloys 750 
corrosion based design approach (CBDA) 44 
definition of 32 
of glass 422 
Koch's postulates 358 
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Microbiological corrosion: (Continued) 
materials degradation 358 

carbon and energy sources 358 
metabolic attacks on concrete and metals 359 
polymers degradation 359 

metal alloys: 
aerobic/anaerobic alternating conditions 922 
aerobic corrosion 917 
anaerobic corrosion 919 
exopolymer corrosion 923 
hydrogen embrittlement 923 
mechanisms of 357 
metabolite attack 359 
microbial biofilms 916 
microbial metabolites 924 
preventive procedures 924 
research background 350 915 

microorganism diversity 350 
polymer degradation 359 439 

aerobic processes 441 
anaerobic processes 442 
biocides for control of 454 
biofilm formation 441 
carbon and energy utilization 444 
cellulose acetates (CAs) 446 
poly(β-hydroxyalkanoates) 445 
polyethers 447 
health effects 454 
mechanisms of 442 
physical degradation 447 
fiber reinforced polymeric composite materials 448 
packaging polyethylenes 453 
polyimides 447 
polypropylenes 453 
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Microbiological corrosion: (Continued) 
protective coatings 452 
research background 439 
research methodology 453 

preventive measures 359 
research background 349 
titanium alloy corrosion 880 
wood: 

chemical prevention of 503 
critical degradation requirements 495 
decay diagnosis 498 
microorganism colonization sequence 496 
research background 493 
structure and chemical properties 493 

Microcapillary analysis, passive materials corrosion 179 

Microorganisms, microbiological corrosion: 
diversity of 350 
metal alloys 919 
wood corrosion 495 

Microroughness of particles, erosion-corrosion mechanics, solid particle 
impingement 258 

Microscale galvanic action, galvanic corrosion 156 
coupled materials 141 

Microscopic erosion, on metals 274 

Mineralogical composition, soil corrosion and 333 337 
carbonates 335 
clays 334 
evaporates 335 
sand 335 

Minimum variance linear unbiased estimator (MVLUE), pit depth 
estimation, extreme value statistics 382 

Minor alloy composition, materials definition using 54 

Mixed-mode cracking, stress corrosion cracking (SCC) and 192 
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"Mode diagrams", corrosion based design approach (CBDA) 57 

Mode-location approach to prediction analysis 35 
multiple predictions 77 
statistical framework for CBDA 67 

Modes of corrosion: 
corrosion based design approach (CBDA) 55 
definition of 32 
lifetime prediction of materials using 29 
performance prediction and 31 

Modification procedures, corrosion based design approach 80 

Moisture content: 
soil corrosivity and 338 
wood corrosion and 496 

Moisture penetration tests, underground/submersion corrosion control 1057 

Molten metal corrosion, cobalt alloys 722 

Molybdenum alloys: 
in ferritic stainless steels 630 638 
metastable alloys, aqueous corrosion resistance 934 
nickel alloys: 

"B" family alloys 837 
high-performance nickel-chromium-molybdenum alloys 842 
nickel-chromium-iron-molybdenum-copper alloys 839 
six percent alloys 841 

passive materials corrosion 180 182 
pitting resistance and 175 
stainless steel corrosion 608 

Monel alloys: 
nickel-copper alloys 834 
stress corrosion cracking (SCC) 742 

Monitoring procedures: 
corrosion based design approach 80 
lifetime prediction of materials, in corrosion based design approach 

(CBDA) 33 
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Monitoring procedures: (Continued) 
steel in concrete corrosion 592 

Multichip nodules, corrosion of 945 

Multilayered perceptron (MLP), computer-based corrosion control systems 955 

Multiphase flow mechanics: 
erosion-corrosion 249 
flow-induced corrosion 239 

Multiplicity of environments, corrosion based design approach (CBDA) 36 41 

N 
National Association of Corrosion Engineers (NACE): 

economic effects of corrosion 3 9 
standards for HIC and SSC 1129 
sulfide stress cracking (SSC) recommendations 216 

National Bureau of Standards-Battelle Columbus Laboratories (NBS-
BCL) study, economic effects of corrosion 3 

National Pollution Discharge Elimination Systems (NPDES), concrete 
corrosion 478 

Natural waters: 
carbon steel corrosion 530 
galvanic corrosion 148 

NDE techniques, failure analysis using 66 

Negative hysteresis, cyclic potentiodynamic polarization scans 1187 

Nernst diffusion model, flow-induced corrosion 238 

Net positive suction head (NPSHA), erosion-corrosion mechanics, 
cavitation control 268 

Net present value (NPV). See Present worth (PW) calculations 

Network connectivity, glass structure with 412 

Neural networks, computer-based corrosion control systems 955 

Neutron flux, corrosion based design approach (CBDA), defined 44 46 

Nickel alloys: 
alloying elements for 832 
Alloy 33 system 841 
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Nickel alloys: (Continued) 
Alloy 20 version 841 
aluminum alloy corrosion prevention 712 
aqueous corrosion: 

Pourbaix diagrams 132 
resistance 832 

austenitic alloys 832 
"C" family alloys 842 

applications 848 
C-4 alloy 844 
C-22 alloy 844 
C-276 alloy 843 
C-2000 alloy 845 
corrosion resistance 845 
localized corrosion resistance 846 

chromium-iron alloys 838 
chromium-iron-molybdenum-copper alloys 839 
copper alloys 834 
corrosion prediction models, electrochemical impedance spectroscopy 

(EIS) 1213 
corrosion resistance properties 832 
800 series 839 
825 series 840 
erosion mechanism of 275 
in ferritic stainless steels 631 
59 alloy 844 
400 series 832 
"G" family alloys 840 
high-performance nickel-chromium-molybdenum alloys 842 

boiling corrosive environments 846 
high-temperature corrosion resistance 832 847 
iron alloys 836 
martensitic stainless steels 669 

freshwater corrosion and 673 
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Nickel alloys: (Continued) 
MAT21 alloy 845 
metals stability in high temperature, gas phase thermodynamics 297 
molybdenum alloys 837 841 
nuclear waste storage 1248 1250 
polarization resistance technique for corrosion prediction in 1201 
research background 831 
silicon system 837 
600 series 838 
625 series 843 
686 series 845 
stainless steel corrosion: 

acid-based corrosion 606 608 
stress corrosion cracking (SCC) 621 

thermal stability 847 

Nickel silvers, copper alloys, stress corrosion cracking (SCC) 740 

Niobium, intergranular corrosion (IGC) of stainless steel: 
ferritic stainless steel 637 
stabilization with 613 

Nitrate stress corrosion cracking (SCC), nuclear waste storage, double-
shell tanks (DSTs) 1248 

Nitric acid: 
concrete corrosion and 484 
glass corrosion and 422 
lead alloy corrosion 775 
stainless steel corrosion: 

duplex stainless steel resistance 657 
intergranular corrosion 616 

zirconium alloy corrosion 913 

Nitrifying bacteria, concrete corrosion and 484 

Nitrogen: 
atmospheric corrosion 312 
bubbles, erosion-corrosion mechanisms, air bubble impingement 260 
in ferritic stainless steels 629 637 
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Nitrogen: (Continued) 
inhibitors containing 1098 
pitting resistance and 175 

Nodular pitting, copper alloys 733 

Noise analysis: 
electrochemical noise (EN) measurements: 

atmospheric corrosion 319 
general corrosion 1234 
localized corrosion 1234 
research background 1227 
systems for 1228 
data acquisition 1231 
data analysis 1232 
electrode assembly 1229 
frequency domain transforms 1233 
interfaces 1230 
potential and current-time records 1232 
statistical analysis 1232 

passive materials corrosion 180 

Nominal chemistry, defined 46 

Nonbridging oxygen bonds (NBO), glass structure using 413 

Nondestructive testing (NDT) techniques: 
polymers and elastomers failure analysis 1019 
stress corrosion cracking (SCC) control 203 

Non-galvanic cells, localized iron/steel corrosion 565 

Non-heat-treatable alloys: 
cast alloys 680 
wrought alloys 677 

Nonlinearity: 
electrochemical impedance spectroscopy (EIS), modeling of impedance 

spectra 1207 
polarization resistance technique, errors linked to 1200 
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Nonmetallic materials: 
corrosion fatigue (CF) and 224 
design-related corrosion 106 
galvanic corrosion: 

coupled materials 142 
magnesium alloys, prevention with 809 

hydrogen-induced cracking, hydrogen blistering and 208 
passive materials corrosion 179 

Nonreactive aggregates, concrete durability studies 468 

Nonredundant elements, corrosion based design approach analysis 65 

Nonuniform current, polarization resistance technique, variations in 1200 

Normal distribution, corrosion probability research 370 

Nuclear wastes: 
borosilicate glass, corrosion of, composition and applications 425 
temporary and permanent storage: 

alloys for waste packages 1248 
double-shell tanks (DSTs) 1245 
future research issues 1251 
long-term storage 1242 
research background 1241 
single-shell tanks (SSTs) 1243 

Numerical modeling, galvanic corrosion 159 

Nutritional classifications, microbial corrosion and 351 

O 
Object oriented systems, computer-based corrosion control 953 

Ohmic potential: 
galvanic corrosion 154 
localized corrosion 186 
pit growth kinetics 185 

Ohm's law: 
galvanic cathodic protection 1067 
galvanic corrosion, potential and current distribution 157 
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Operational stress, stress corrosion cracking (SCC) control 203 

Optical glasses, corrosion and composition of 428 

Organic acid corrosion: 
aluminum alloys 688 
duplex stainless steel resistance 658 

Organic coatings. See also Coatings 
inhibitors of 1102 
magnesium alloy finishing 826 
steel corrosion control with: 

barrier coatings 1025 
binders for 1025 
film thickness 1029 
oxygen impermeability 1028 
pigments for barrier films 1026 
solvent systems 1027 
wet adhesion techniques 1028 
inhibitive primers 1033 
pigmentation 1033 
PVC/CPVC, controlled permeability 1034 
water-based primers 1035 
mechanisms of 1023 
research background 1023 
sacrificial coatings 1029 
postgalvanic protection phenomena 1032 
zinc-rich primers 1030 
surface preparation 1035 
adhesion and site activation 1035 
area enlargement 1037 
interference material, removal of 1035 
normalization 1037 

Organic corrosion inhibitors, chemical structure 1097 

Osmotic pressure, concrete freezing/thawing cycles 463 
deicing salt applications and 464 

Output parameters, galvanic cathodic protection, anode output 1067 
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Oxalic acid etch, stainless steel corrosion, intergranular corrosion 617 

Oxidation: 
aluminum alloy galvanic corrosion and 694 
copper alloy corrosion 755 
metastable alloy resistance to 936 
microbiological corrosion, metal alloys 917 
titanium alloy surfaces 864 
zirconium alloys 905 

Oxidation reduction potential (ORP): 
ceramics/refractories corrosion 409 
copper alloys, pitting corrosion 732 
galvanic corrosion, surface effects 143 
glass corrosion, borosilicate glass composition 425 
industrial refractories corrosion 398 
soil corrosion and 339 

soil probes and 342 

Oxidation/temperature resistance: 
ceramics and refractories corrosion 1168 
martensitic stainless steel 675 

Oxygen: 
aluminum alloy corrosion and 682 
aqueous corrosion, Pourbaix diagrams, Gibbs energy minimization 127 
barrier film structure, impermeability in 1028 
carbon steel corrosion 546 
inhibitors containing 1097 
mass transfer, erosion-corrosion rate 255 
wood corrosion and 496 

P 
PACER LIME algorithm, atmospheric corrosion classification 315 

Packaging failure, electronic materials contamination 946 

Packaging integrity, tin corrosion 861 

Painted products, zinc alloy corrosion 898 
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Paints. See Organic coatings 

Particle size distribution, soil corrosion: 
permeability and 332 
soil classification based on 332 337 

Passivation: 
anodic inhibitors 1093 
magnesium alloy corrosion 796 800 
metastable alloys, corrosion resistance and 930 
Pourbaix diagrams 124 

passivity research 167 

Passive films: 
on aluminum alloys 682 
erosion-corrosion mechanisms 251 
ferritic stainless steel 636 
metastable alloys, corrosion resistance 930 
stainless steel composition 602 

Passive metals, localized corrosion: 
fundamentals 173 
metastable pitting 178 

film stability 182 
passive film breakdown 178 
structural parameters 179 

phenomenological aspects 173 
alloy composition and microstructure 175 
electrochemical potential 174 
stochastic processes 176 
temperature effects 175 

pit growth 183 
diffusion control 184 
kinetics of 183 
ohmic/charge-transfer control 185 

stability 186 
stages of 176 
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Passivity, corrosion control technology 165 
breakdown of 169 
definitions 165 
kinetics 168 
passive film nature and properties 166 
thermodynamics 167 

Patch repairs, steel in concrete corrosion 592 

Penetrant fluid composition, refractory/ceramics corrosion 408 

Penetration kinetics: 
carbon steel corrosion 540 
industrial refractories corrosion 399 
localized iron/steel corrosion 566 
structural ceramics corrosion 407 

Pentachlorophenol, wood corrosion prevention with 504 

Perforation location, corrosion based design approach, failure and action 
level definitions 63 

Perforation probability, pit depth estimation, extreme value statistics 382 

Performance prediction, bookkeeping approach to 31 

Permafrost, soil corrosivity in 336 

Permeability characteristics: 
barrier film structure, oxygen and 1028 
concrete durability studies and 470 
inhibitive primers, PVC/CPVC and 1034 
soil corrosion and soil classification 332 337 

Permeation: 
corrosion inhibitor evaluation 1177 
polymer evaluation 1156 

Persistent slip bands (PSBs), corrosion fatigue (CF) and 223 226 

Petroleum production, inhibitors in 1100 

Petroleum production and refining, martensitic stainless steel corrosion 674 

Phase-boundary reactions, industrial refractories corrosion, dissolution rate 400 

Phase diagrams, industrial refractories corrosion, melting behavior 397 
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Phenols: 
aluminum alloy corrosion 690 
barrier applications, thin linings with 976 
underground/submersion corrosion control, epoxy-phenolic compounds 1057 

pH levels: 
aluminum alloy corrosion and 684 
carbon steel corrosion 536 
corrosion based design approach (CBDA), accelerated testing 73 
glass corrosion 414 

aqueous solution composition 419 
soda-lime glass composition 422 

lead alloys 771 
localized iron/steel corrosion 564 
soil corrosion and 339 
titanium alloy corrosion 871 
zinc alloy corrosion 897 

Phosphates: 
aluminum corrosion control 714 
glasses, corrosion of: 

composition and resistance to 427 
pH levels and 420 
vapor-phase hydration 421 

magnesium alloy finishing 824 

Phosphoric acid: 
duplex stainless steel resistance 657 
lead alloy corrosion 774 
zirconium alloy corrosion 912 

Phosphorus segregation, hydrogen-induced cracking (HIC) 213 

Physical adsorption, mixed inhibitors 1094 1096 

Physical features, in chemical environment, defined 46 

Physical depreciation, economic analysis of corrosion 18 

Pigments: 
in barrier films, steel corrosion control 1026 
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Pigments: (Continued) 
inhibitive primers, steel corrosion control with 1033 

Pilings, seawater corrosion of 549 

Pipe construction: 
duplex stainless steel in 666 
fiber reinforced plastics (FRP) 1016 
fluoropolymers: 

design considerations 1001 
joining criteria 1001 1003 
linings made from 998 
welding techniques 1003 

inhibitors used in 1101 
polymers for, testing of 1153 
thermoplastics for 1001 1003 

Pipeline failure: 
hydrogen-induced cracking (HIC) 207 
localized corrosion 557 
microbial degradation and 356 
risk estimation 85 

corrosion characterization 85 
maintenance impact on reliability 89 
maintenance planning 92 
pressure resistance 86 
probability estimation 88 

soil corrosion and 329 
field studies 342 
soil probes for detection of 342 

Pipeline integrity gauge (PIG), corrosion inhibitor evaluation 1176 

Pipe-wall roughness, erosion-corrosion rate 254 

Pit depth estimation: 
aluminum alloy pitting corrosion 696 
corrosion probability calculations, extreme value statistics 380 
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Pit growth: 
aluminum alloy pitting corrosion 697 
carbon steel corrosion, soil corrosion 558 
corrosion probability research: 

Poisson distribution 373 375 
spatial distribution, surface appearance 376 

passive metals corrosion 183 
kinetics of 183 

Pitting corrosion: 
aluminum alloys 694 

biological corrosion 702 
carbon steel 540 
copper alloys 732 

mechanisms of 732 
microbiological factors 751 
prevention of 735 

magnesium alloys 810 
nickel alloys 846 
passive metals: 

fundamentals 173 
metastable pitting 178 
film stability 182 
passive film breakdown 178 
structural parameters 179 
phenomenological aspects 173 
alloy composition and microstructure 175 
electrochemical potential 174 
stochastic processes 176 
temperature effects 175 
pit growth 183 
diffusion control 184 
kinetics of 183 
ohmic/charge-transfer control 185 
stability 186 
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Pitting corrosion: (Continued) 
stages of 176 

stainless steel 619 
ferritic stainless steel 631 

titanium alloys 870 873 
zinc alloys 901 

Pitting potential, cyclic potentiodynamic polarization scans 1184 
anodic protection 1196 

Plastic deformation: 
corrosion fatigue (CF) 222 
environmentally assisted cracking 1117 

Plastics. See Polymers 

Platelet mechanism, erosion mechanisms, mechanical properties of metals 277 

Poisson distribution: 
corrosion probability calculations, spatial distribution, surface 

appearance 376 
corrosion probability research 373 375 
electrochemical noise (EN) measurements 1235 

Polar Front, defined 324 

Polarity factors, galvanic corrosion, coupled materials 140 

Polarity reversal, galvanic corrosion 148 

Polarization parameters: 
galvanic corrosion 155 
passivity research 165 167 

Polarization resistance testing, corrosion prediction 1197 
corrosion rate estimate 1197 
error sources 1199 

corrosion potential variations 1200 
nonlinearity in corrosion potential vicinity 1200 
nonuniform current and potential distributions 1200 
in Tafel slopes 1200 
uncompensated solution resistance 1199 
voltage scan rate 1199 
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Polarization resistance testing, corrosion prediction (Continued) 
steel in inhibited water systems 1202 

Poly(β-hydroxybutyrate) (PHB), biodegradation: 
aerobic processes 442 
mechanisms of 445 

Polyethers, biodegradation mechanisms in 447 

Polyethylene packaging: 
biodegradation mechanisms of 453 
underground/submersion corrosion control, tape coatings for 1053 

Polyimides, biodegradation mechanisms in 447 

Polymers: 
applications of 440 
characterization of 970 
chemical deterioration/aging 1161 
chemical resistance: 

degradation mechanisms 1156 
ratings 985 

composite materials 970 
conducting 1098 
corrosion control: 

barrier applications (linings and coatings) 972 
testing for 1152 
composition 966 
cost analysis 1019 
evaluation of 1018 
failure analysis 1017 
metal alloys compared with 970 
research background 966 
seals and gaskets 1016 
self-supporting structures (vessels, columns and piping) 1001 
testing for 1151 

crack growth fatigue 1160 
electronic conduction, inhibitors with 1098 
environmental stress cracking 1162 
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Polymers: (Continued) 
fatigue resistance 1155 
fluid compatibility 1155 
fracture toughness evaluation 1159 
glass-reinforced, corrosion of 427 
glass surface stability and coatings from 430 
high-pressure gas permeation 1161 
industry codes and standards for 970 
liquid compatibility 1161 
mechanical properties 968 1155 
metal materials compared with 970 
microbiological degradation 359 439 

aerobic processes 441 
anaerobic processes 442 
biocides for control of 454 
biofilm formation 441 
carbon and energy utilization 444 
cellulose acetates (CAs) 446 
poly(β-hydroxyalkanoates) 445 
polyethers 447 
deterioration mechanisms 357 
health effects 454 
mechanisms of 442 
microbial action 359 439 
physical degradation 447 
fiber reinforced polymeric composite materials 448 
packaging polyethylenes 453 
polyimides 447 
polypropylenes 453 
protective coatings 452 
research background 349 
research methodology 439 453 

permeation factors 1156 
high-pressure gas permeation 1161 
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Polymers: (Continued) 
measurement of 1157 

properties of 1154 
rapid gas decomposition 1161 
service life predictions 1162 
stress relaxation 1160 
tensile properties 1159 
thermal processing characteristics of 967 
thermal stability 1156 

Polyolefin coatings: 
underground/submersion corrosion control 1051 
tape coatings 1053 

Polypropylenes, biodegradation mechanisms of 453 

Polytetrofluoroethylene (PTFE): 
molded linings from 999 
permeation evaluation 1158 

Polyvinyl chloride, barrier applications using 981 

Pore corrosion, electronic materials contamination 946 

Porosity, structural ceramic corrosion 404 407 

Porous media: 
microbial degradation and 356 
semiconductors, localized corrosion of passive materials, passive film 

breakdown 179 

Potassium-rich glasses, corrosion and surface modification 418 

Potential distribution: 
galvanic corrosion 157 
polarization resistance technique, errors linked to 1200 

Potential-pH diagrams. See also Pourbaix diagrams 
corrosion probability (prediction) 1180 

calculations and construction of 1183 
limits on testing 1180 

Potential time records, electrochemical noise (EN) measurements 1232 
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Potentiostatic-electrostatic interfaces, electrochemical noise (EN) 
measurements 1230 

Potentiostats, passivity control of corrosion 170 

Pourbaix diagrams. See also Potential-pH diagrams 
aqueous corrosion thermodynamics: 

aqueous phase element additions 128 
metal phase element additions 132 
multielement systems 125 
Gibbs energy minimization computation 126 

atmospheric corrosion rates 316 
copper alloys, pitting corrosion 734 
magnesium alloy corrosion 800 
passivity research 167 
simplified construction 111 

applications 124 
thermodynamic principles 112 
thermodynamic principles: 

aqueous corrosion, multielement systems 125 
simplified construction 112 

tin corrosion 854 
zinc alloy corrosion 889 

Precipitates: 
aluminum alloy corrosion and, metallurgical characteristics 710 
duplex stainless steels 656 
stainless steel intergranular corrosion (IGC) 609 

chromium carbide and nitride 609 
heat treatments 613 
low carbon content 613 

sigma phase 615 
stabilizers 613 

Precipitation hardening, in martensitic stainless steels 670 

Precracked double beam (PDB), environmentally assisted cracking, 
fracture mechanics 1121 
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Predictive modeling: 
computer-based corrosion control systems 952 
corrosion based design approach (CBDA) 76 
erosion-corrosion mechanics 269 
lifetime prediction of materials: 

chronological stage of 33 
corrosion based design approach (CBDA) 33 
explicit considerations in 35 
hierarchical levels of 34 
mode-location approach 35 
scope of 33 

Predict software, computer-based corrosion control systems 952 

Predominance diagrams, metals stability in high temperature, corrosion 
product formation 298 

Present worth of future revenue requirements (PWRR), corrosion cost 
analysis 14 

Present worth (PW) calculations: 
corrosion cost analysis 14 
engineering economics and 12 

Preservatives, wood corrosion prevention with 503 
acid copper chromate 508 
alkylammonium compounds 507 
ammoniacal copper arsenate and zinc arsenate 506 
ammoniacal copper citrate 507 
ammoniacal copper quat and amine copper quat 507 
chlorothalonil 508 
chromated copper arsenate (CCA) 505 
copper and zinc naphthenate 506 
copper azole-type A 508 
copper bis(dimethyldithiocarbamate) 507 
copper-8-quinolinolate 506 
creosote 504 
inorganic boron 508 
3-iodo-2-propynyl butyl carbamate (IPBC) 507 
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Preservatives, wood corrosion prevention with (Continued) 
4,5-dichloro-2-N-octyl-4-isothiazolin-3-one 508 
pentachlorophenol 504 
triazoles 508 
tributyltin oxide (TBTO) 506 

Pressure resistance, pipeline failure risk estimation 86 

Pressure treatment, wood corrosion prevention 509 

Pressure vessels, duplex stainless steel in 664 

Pretreated surfaces: 
passivity control of corrosion 170 
wood corrosion prevention 509 

Preventive procedures: 
aluminum alloy corrosion: 

anodic coatings 713 
cathodic protection 714 
conversion and organic coatings 714 
corrosion fatigue (CF) 709 
design, alloy selection and joint-sealing compounds 712 
inhibitors and environmental control 713 
stress corrosion cracking (SCC) 707 
thermal spraying 713 

biocides, biodegradation control 359 
ceramics corrosion 407 
computer technology for: 

future research issues 961 
hardware systems 956 
internet resources 959 
problem-solving technology 951 
research background 951 
software programs 953 

copper alloy corrosion, pitting corrosion 735 
design considerations: 

aluminum alloy corrosion prevention 712 
magnesium alloy corrosion prevention 807 
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Preventive procedures: (Continued) 
preventive design 97 

flow-induced corrosion 245 
galvanic corrosion 150 
hydrogen-induced cracking (HIC) 216 
lead alloy corrosion 790 
magnesium alloy corrosion 801 
metal alloys, microbiological corrosion 924 
microbiological corrosion 359 

concrete 487 
concrete corrosion 487 
metal corrosion 924 
wood corrosion 503 

Primary variables, corrosion based design approach (CBDA), modes of 56 

Printed circuit boards (PCBs), corrosion of 944 

Probabilistic Risk Assessment (PRA), lifetime prediction of materials 28 

Probability. See Corrosion probability 

Probability density function, corrosion probability research 370 

Probability distribution: 
corrosion probability distribution, reliability assessment 386 
corrosion research 369 

log-normal distribution 372 
normal distribution 370 
Poisson distribution 373 
spatial distribution, surface appearance 376 

Probability of failure analysis, pipeline failure risk estimation 88 

Problem definition, maintenance planning, pipeline failure risk estimation 92 

Process equipment, economic analysis of 22 

Processing chemistry, materials definition using 54 

Processing elements (PE), computer-based corrosion control systems, 
neural networks 955 

Process Side Bulk Temperature, corrosion based design approach (CBDA) 48 

Protective films. See Film barriers 
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Pseudoinductive behavior, electrochemical impedance spectroscopy (EIS), 
corrosion prediction models 1210 

Pyrex glass, corrosion: 
composition and applications of 424 
pH levels 419 

Pyridine solution, copper alloys, stress corrosion cracking (SCC) 742 

Pyrocatechols, inhibitors using 1100 

Q 
Quality control, corrosion inhibitor evaluation 1175 

Quantitative models: 
corrosion based design approach (CBDA), mode-location techniques 37 
corrosion probability research, SCC failure, reliability test 389 

Quantitative Risk Assessment (QRA), lifetime prediction of materials 28 

Quartz crystal microbalance (QCM), atmospheric corrosion measurements 319 

R 
Rainfall: 

carbon steel corrosion 530 
soil corrosion and, soil profiles 335 

Random distribution, corrosion probability calculations, spatial 
distribution, surface appearance 377 

Rankit table, corrosion probability research, SCC failure, reliability test 390 

Rapid gas decompression, polymer evaluation 1161 

Rapid solidification, magnesium alloys 822 

Rare earth elements: 
magnesium alloys, rapid solidification 824 
titanium alloy corrosion 867 872 

Rate of return (ROR), economic analysis using 14 

Rating number (RN), corrosion probability calculations 368 
spatial distribution, surface appearance 376 

Reactive ion etching, electronic materials contamination 943 

Reactivity patterns, lifetime prediction of materials 27 
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Realkalization, steel in concrete corrosion repair 596 

Real-time control systems, computer-based corrosion control systems 
using 958 

Rebar corrosion: 
concrete corrosion and 485 
zinc alloy corrosion in concrete and 899 

Recovery property, accelerated cost-recovery system (ACRS) depreciation 
and 19 

Rectifiers, impressed current cathodic protection (ICCP) systems 1072 1074 

Redundant elements: 
corrosion based design approach analysis 65 
design-related corrosion 104 

Refractories corrosion: 
acid-base effects 396 
basic refractories 402 
fireclay refractories 403 
high alumina refractories 403 

with clay 403 
kinetics 398 

dissolution 399 
gases/dusts vs. liquids 401 
penetration 399 
spalling 401 

research background 395 
silica refractories 403 
testing of 1165 

drip slag testing 1167 
oxidation resistance at elevated temperatures 1168 
rotary-kiln slag testing 1167 

thermodynamics 397 
melting behavior 397 
oxidation and reduction behavior 398 
stability prior to melting 397 

zircon-zirconia/silicon carbide refractories 403 
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Regression analysis, carbonated steel corrosion rate 517 

Reinforced lining systems, thermoplastic polymers 979 

Reinforced thermosetting plastics (RTF). See Fiber reinforced plastics 
(FRF) 

Relative hardness parameter, erosion-corrosion mechanics, solid particle 
impingement 258 

Relative motion, corrosion based design approach (CBDA), defined 44 

Reliability analysis: 
corrosion probability distribution 386 
pipeline failure risk estimation, maintenance impact 89 

Repassivation potential, cyclic potentiodynamic polarization scans 1184 
scan reversal 1194 

Residual stresses: 
corrosion based design approach (CBDA) 50 
stress corrosion cracking (SCC) control 203 

Resins: 
building blocks for 1004 
fiber reinforced plastics (FRF) 1003 1006 

Resistivity: 
cyclic potentiodynamic polarization scans, solution resistivity 1189 
soil corrosivity 338 

carbon steel corrosion 555 
steel in concrete corrosion 587 

Respirometric biometry, polymer biodegradation, aerobic processes 442 

Return period calculations, pit depth estimation, extreme value statistics 381 

Reynolds number: 
corrosion inhibitors evaluation 1171 
cyclic potentiodynamic polarization scans, solution resistivity 1189 
erosion-corrosion rate 253 257 
velocity sensitive corrosion, prediction of 1219 

Reynolds stress, flow-induced corrosion 237 

Ribosomal RNA (rRNA), microbial corrosion, species diversity and 351 
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Risk estimation: 
pipeline failure 85 

corrosion characterization 85 
maintenance impact on reliability 89 
maintenance planning 92 
pressure resistance 86 
probability estimation 88 

soil corrosion, risk assessment models 344 

Roberts cells, polymer linings testing 974 

Roofing materials, lead alloy corrosion 790 

Root cause analysis, performance prediction and 31 

Rotary-kiln slag testing, ceramics and refractories corrosion 1167 

Rotating cage, corrosion inhibitors 1172 

Rotating cylinder electrode (RCE), corrosion inhibitors 1171 

Rotating disk electrode (RDE), corrosion inhibitors 1170 

Rotolining techniques, thermoplastic polymer linings 994 996 

Rubber materials. See Elastomers 

Rueping Process, wood corrosion prevention 509 

Rural atmospheres, corrosion in 305 802 
carbon steel corrosion 521 
zinc alloys 890 

Russia, corrosion costs in 8 

Ryznar index (RI), carbon steel corrosion 534 

S 
Sacrificial anodes: 

galvanic cathodic protection 1062 
galvanic corrosion, prevention of 151 
stray current mitigation 1087 

Sacrificial coatings: 
refractory/ceramics corrosion 408 
steel corrosion control and 1029 

postgalvanic protection phenomena 1032 
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Sacrificial coatings: (Continued) 
zinc-rich primers 1030 

Safe inhibitors, stress corrosion cracking (SCC) control 202 

Safety criteria, underground/submersible coating materials 1041 

Salt solutions: 
aluminum alloy corrosion 690 
cold climate corrosivity and 324 
concrete freezing/thawing cycles, deicing salt applications 463 
duplex stainless steel resistance 660 
electronic materials contamination 942 

integrated circuits (ICs) 943 
film formation, localized corrosion 186 
lead alloy corrosion 776 
magnesium alloy corrosion in 817 
structural ceramic corrosion 404 
as wood preservatives 503 

Sand, soil corrosion and 335 

Saponite, nuclear waste borosilicate glass corrosion 426 

Saturated calomel electrode, stainless steel corrosion, chromium alloys 603 605 

Saturation effects, glass corrosion 415 

Saturation index, carbon steel corrosion 531 

Scan rate, cyclic potentiodynamic polarization scans, solution resistivity 1190 

Scan reversal, cyclic potentiodynamic polarization scans 1194 

Scavengers: 
as corrosion inhibitors 1089 
mechanisms of 1093 

Schmidt number, erosion-corrosion rate 253 

Sealants: 
design-related corrosion 102 
magnesium alloy corrosion prevention 807 

Seals, construction of, elastomers and fluoropolymers for 1016 

Seawater corrosion: 
aluminum alloys 685 
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Seawater corrosion: (Continued) 
carbon steel: 

continuous immersion 545 
corrosion rates 548 
environmental factors 545 
localized corrosion 549 
pilings corrosion 549 
research background 545 
velocity effects 552 

concrete durability studies and 470 
copper alloys 747 
galvanic corrosion 148 
lead alloys 770 
martensitic stainless steel corrosion in 673 
titanium alloy corrosion 869 

Secondary inhibition, applications of 1103 

Semiaustenitic stainless steel, martensitic stainless steel and 671 
atmospheric corrosion 674 

Sequential failures, corrosion based design approach analysis 66 

Sherwood number: 
cyclic potentiodynamic polarization scans, solution resistivity 1189 
erosion-corrosion rate 253 
velocity sensitive corrosion, prediction of 1219 

Shielding mechanisms, cathodic protection systems 1076 

Short-range order (SRO), copper alloys, stress corrosion cracking (SCC) 738 

Shrink sleeves, underground/submersion corrosion control 1054 

Sigma phase precipitation: 
duplex stainless steels 656 
intergranular corrosion (IGC) of stainless steel 615 

Signaling mechanisms, microbial biofilms 352 

Significant corrosion parameter, Pourbaix diagrams 121 

Silica: 
fume, cementing materials using 468 
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Silica: (Continued) 
glass structure using 412 

alumosilicate glass stability and 423 
industrial refractories corrosion: 

acid-base effects 396 
silica refractories 403 

"Silicate bacteria," glass corrosion with 422 

Silicate glasses: 
corrosion and pH levels 420 
corrosion of: 

fiber construction 429 
health effects 428 

corrosion rate 414 
kinetics of corrosion and composition of 416 

Siliceous material, concrete durability studies, alkali-aggregate reactions 467 

Silicon alloys: 
bronzes, copper alloys: 

stress corrosion cracking (SCC) 739 
water-based corrosion 749 

carbide: 
refractories corrosion 403 
structural ceramics 406 

electronic materials contamination, integrated circuits (ICs) 944 
magnesium alloys with 820 
nickel alloys 837 
nitride, structural ceramics 406 

Silver: 
aqueous corrosion, Pourbaix diagrams 126 

Gibbs energy minimization 127 
lead alloys 792 

Simultaneity principle, corrosion based design approach (CBDA), 
environmental perspectives 40 

Simultaneous penetration, corrosion based design approach, failure and 
action level definitions 64 
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Single-edge notched bend (SENB), environmentally assisted cracking 1121 

Single-phase flow mechanics: 
erosion-corrosion 249 257 
flow-induced corrosion 239 
velocity sensitive corrosion, prediction of 1217 

Single-shell storage tanks (SSTs), nuclear waste storage 1243 

Site localization, passivity breakdown 170 

Sizing accuracy, pipeline failure risk estimation, inspection and 89 

Slag penetration, industrial refractories corrosion 401 

Sliding abrasion, erosion-corrosion mechanics, solid particle impingement 
control 265 

Slow strain rate (SSR) tests: 
computer-based corrosion control systems 958 
environmentally assisted cracking 1117 
stress corrosion cracking (SCC) and 197 

metallurgical control mechanisms 201 

Slug flow, erosion-corrosion mechanisms 258 

Small cumulative fractions, corrosion based design approach, failure and 
action level definitions 62 

Smeared iron pitting, titanium alloy corrosion 873 

Socrates software system, computer-based corrosion control systems 956 

Soda lime glasses, corrosion of: 
composition and 422 
oxide coatings and resistance to 430 

Sodium sulfate, concrete durability and attacks from 469 

Soft and hard acids and bases (SHAB) principle, mixed inhibitor 
absorption 1096 

Soft rot, wood corrosion and 499 

Software: 
computer-based corrosion control systems 953 

internet resources 961 
highways 584 
metals stability at high temperature 302 
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Software: (Continued) 
pitting 382 
thermodynamics of aqueous corrosion 136 

Soil corrosion: 
aluminum alloys 686 
carbon steel: 

disturbed soils 555 
localized corrosion 557 
overall corrosion 555 
research background 555 
undisturbed soils 560 

cathodic protection and coatings 345 
field observations 342 
installation techniques and 336 
microbes, effect on 340 
moisture type 338 
oxidation-reduction potential 339 
pH levels 339 
research background 329 
risk assessment models 344 
soil characteristics 331 

climatic variations 335 
color 333 
mineralogical composition 333 
permeability 332 
soil profiles 335 
textural classification 332 

soil probes 342 
soil resistivity 338 
soil type and 337 
soluble ion content 338 
water table position 338 
zinc alloys 897 

Soil probes, soil corrosion and 342 
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Solid particle impingement: 
cobalt alloys 719 

control of 265 
erosion-corrosion mechanisms 258 
metals: 

brittle scales mechanisms 275 
ductile metals 274 
elevated temperature service 285 
mechanical properties 277 
research background 273 
steels 280 

Solids concentration, erosion-corrosion mechanisms, solid particle 
impingement 258 

Soluble ion content, soil corrosivity and 338 

Solution effects on metal, galvanic corrosion 144 

Solution resistivity: 
cyclic potentiodynamic polarization scans 1189 
polarization resistance technique, errors linked to 1199 

Solvent systems, in barrier films, steel corrosion control 1027 

Spalling: 
erosion-corrosion mechanics, steels 281 
industrial refractories corrosion 401 

Spatial distribution, corrosion probability research 376 

Specialty steel industry, corrosion expenses linked to 6 

Spray-and-bake coating: 
elastomers 983 
thermoplastics 976 981 994 

Sputter deposition: 
aqueous corrosion resistance: 

chromium refractory alloys 933 
metastable aluminum alloys 932 
molybdenum alloy corrosion resistance 934 

sulfidizing/oxidizing environments, metastable alloys 936 
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Stability parameters: 
electrochemical impedance spectroscopy (EIS), validity of impedance 

spectra 1206 
glass corrosion, composition and kinetics of 416 
intergranular corrosion (IGC) of stainless steel 613 
localized corrosion 186 

Stacking fault energies (SFE), copper alloys, stress corrosion cracking 
(SCC) 738 

Stainless steels. See also Austenitic; Duplex; Ferritic and Martensitic 
stainless steels 

alloying elements 603 
acid-based corrosion 603 
chromium alloys 603 
chromium-nickel-molybdenum-copper alloy 609 
molybdenum 608 
nickel alloys 606 
chloride stress corrosion cracking 620 
intergranular corrosion 609 
evaluation tests 615 
precipitates, effect of 609 
pitting and crevice corrosion 619 

aluminum alloy galvanic corrosion and 693 
discovery of 601 
ferritic stainless steels: 

general corrosion 635 
intergranular corrosion 637 

mechanical properties 640 
origin and composition 628 
pitting and crevice corrosion 631 
stress corrosion cracking 639 
summary of alloys 642 

passive state 602 
stress corrosion cracking (SCC) control and, carbon content and 200 
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Standards: 
ACI 582 
ANSI 9 13 
ASTM 367 411 453 

 570 586 615 
 626 796 817 
 826 854 905 
 970 986 1006 
 1016 1109 1112 
 1141 1147 1149 
 1159 1165 1184 
 1189 1197 1202 
 1212 

AWPA 504 
CSA 504 
European 582 
ISA 319 
ISO 314 323 326 

 411 515 517 
 971 1109 1113 
 1117 1141 

NACE International 9 216 582 
 972 977 1076 
 1109 1113 1129 

NORSOK 654 
SSPC 972 975 
U.S. 453 

Static immersion test: 
corrosion inhibitors 1170 
potential-pH diagrams, corrosion prediction 1183 

Static interference currents: 
defined 1079 
detection of 1079 
interference source location 1081 
mitigation of 1083 
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Statistical analysis: 
atmospheric corrosion testing 1142 
corrosion based design approach (CBDA): 

development of 33 39 
establishment of framework for 66 

corrosion probability and 367 
electrochemical noise (EN) measurements 1232 

Steady-state mass transfer: 
corrosion prediction models, electrochemical impedance spectroscopy 

(EIS) 1215 
flow-induced corrosion 244 

Steam condensate, aluminum alloy corrosion 687 

Steel. See also Carbon steel; Stainless steel 
in concrete, corrosion: 

carbonation process 583 
cathodic protection systems 1075 
chloride ingress and corrosion threshold 582 
detection and measurement 584 
carbonation depth 585 
chloride content 586 
concrete cover measurements 585 
corrosion rate 589 
delamination surveys 584 
electrochemical potential measurements 588 
permanent corrosion monitoring 592 
resistivity 587 
visual inspection 584 

rebar corrosion 485 
reinforcement extent and cost analysis 581 
reinforcement principles 581 
repair and treatment 592 

barrier materials 593 
electrochemical chloride extraction (ECE) 596 
galvanic cathodic protection 595 
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Steel (Continued) 
impressed current cathodic protection (ICCP) 594 
inhibitors 597 
patch repairing 592 
realkalization 596 

concrete carbonation and, composition of 474 
erosion-corrosion mechanisms 280 

fluidized bed combustors 285 
chromium content 283 
impacting particles 280 
laboratory vs. in-service results 286 
low-particle velocities 286 290 

inhibitors for pipelines 1101 
localized corrosion: 

bimetallic contact 562 
differential aeration 564 
discontinuous surface films 563 
macro-galvanic cells 561 
maximum possible penetration rate 566 
non-galvanic cells 565 
pH differentials 564 
research background 561 
welded joints corrosion 562 

organic coatings for corrosion control: 
barrier coatings 1025 
binders for 1025 
film thickness 1029 
oxygen impermeability 1028 
pigments for barrier films 1026 
solvent systems 1027 
wet adhesion techniques 1028 
inhibitive primers 1033 
pigmentation 1033 
PVC/CPVC, controlled permeability 1034 
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Steel (Continued) 
water-based primers 1035 
mechanisms of 1023 
research background 1023 
sacrificial coatings 1029 
postgalvanic protection phenomena 1032 
zinc-rich primers 1030 
surface preparation 1035 
adhesion and site activation 1035 
area enlargement 1037 
interference material, removal of 1035 
normalization 1037 

seawater corrosion, carbon steel pilings 549 
thermoplastic polymer linings adhesion on 994 
weathering steel: 

alloying elements 573 
applications of 569 
bare weathering steel, application guidelines 576 
corrosion product film monitoring 575 
design parameters 575 
enhanced performance 572 
history of 570 

Steel alloys, cathodic protection systems 1077 

STELLITE alloys: 
aqueous corrosion behavior 720 
metallurgy of 718 

Stepwise cracking (SWC): 
research background 205 
schematic of 208 210 

Stern-Geary constant, electrochemical noise (EN) measurements 1235 

Stochastic analysis, pitting corrosion of passive materials 176 

Storage tanks: 
cathodic protection systems, aboveground tank bottoms 1076 
cathodic protection systems, water tanks 1076 
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Storage tanks: (Continued) 
duplex stainless steel in 664 
nuclear waste storage: 

double-shell tanks (DSTs) 1245 
long-term storage 1242 
single-shell tanks (SSTs) 1243 

Straight-line depreciation: 
accelerated cost-recovery system (ACRS) depreciation and 19 
economic analysis of corrosion 18 
generalized equations for 21 

declining balance depreciation, switch to 19 

Strained Mixed Cluster model of glass structure, heterogeneity 414 

Strain hardening coefficient, erosion mechanisms, mechanical properties 
of metals 278 

Strain rate, stress corrosion cracking (SCC) and 198 

Strategy software, computer-based corrosion control systems 955 

Stray current corrosion: 
aluminum alloys 709 
analysis: 

current detection 1079 
interference source location 1081 
research background 1079 

mitigation of 1082 
dynamic stray current 1085 
impressed current systems 1087 
sacrificial anodes 1087 
source control 1082 
static stray current 1083 

Streamline flow, erosion-corrosion mechanisms, cavitation 262 

Stress control: 
aluminum alloys, SCC 706 
stress corrosion cracking (SCC) and 197 202 
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Stress corrosion cracking (SCC): 
aluminum alloys: 

mechanisms of 705 
testing for 1149 

computer-based corrosion control systems, research background 952 
copper alloys 737 

alloy composition and 739 
aluminum brasses 740 
aluminum bronzes 739 
brasses 740 
copper-gold alloys 741 
copper nickels 739 
manganese bronzes 740 
nickel silvers 740 
silicon bronzes 739 
tin brasses 739 
tin bronzes 739 

corrosion based design approach (CBDA): 
modes of 56 
statistical framework for 67 

corrosion fatigue (CF) and 226 
electrochemical noise (EN) measurements 1236 
electronic materials contamination 946 
magnesium alloys 813 
martensitic stainless steel resistance to: 

atmospheric corrosion 675 
freshwater environment 673 

nickel alloys 832 
nuclear waste storage, double-shell tanks (DSTs) 1246 
stainless steel corrosion: 

duplex stainless steel resistance 659 
environmental conditions 193 195 
fracture mechanics 227 
increase in 191 
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Stress corrosion cracking (SCC): (Continued) 
lifetime prediction of materials 29 31 
stress environment 49 
prevention and control 199 
probability research: 
log-normal distribution 372 
quantitative assessment by reliability test 389 
reliability assessment 387 
Weibull distribution, failure time 383 
research background 191 
soil corrosion and 329 
risk assessment models 344 
soil probes 343 
stainless steel corrosion: 
chloride compounds and 620 
ferritic stainless steels 639 
stress factors in 197 

testing for 1110 
titanium alloy corrosion 874 
zirconium alloys 908 

Stress corrosion index (SCI), stress corrosion cracking (SCC) control 201 

Stress environments, corrosion based design approach (CBDA) 49 
defined 44 

Stress intensity factor, stress corrosion cracking (SCC) and 197 

Stress-oriented hydrogen-induced cracking (SOHIC): 
chemical species 208 
hydrogen blistering 209 212 
research background 205 
testing for 1111 

Stress relaxation, polymer evaluation 1160 

Subantarctic region, corrosivity studies in 325 

Sub modes of corrosion: 
corrosion based design approach (CBDA), definition of 55 
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Sub modes of corrosion: (Continued) 
lifetime prediction of materials using 29 

Sub threshold region, corrosion based design approach (CBDA), stress 
environment 53 

Sulfate ions: 
concrete corrosion and, in natural environments 482 
concrete durability and attacks from 468 
freshwater corrosion of carbon steel 537 

Sulfate reducing bacteria (SRB): 
aluminum alloy biological corrosion 702 
concrete corrosion: 

biodegradation mechanisms 479 
microbial action 482 
rebar corrosion and 485 
research background 478 

copper alloy corrosion 750 
metal alloys, microbiological corrosion 915 

anaerobic conditions 920 
polymer biodegradation, anaerobic conditions 443 
soil corrosion and 340 

Sulfide inclusions, corrosion fatigue (CF) and 224 

Sulfide stress cracking (SSC): 
mechanisms of 216 
research background 205 
testing for 1132 
vs. hydrogen-induced cracking (HIC) 217 

Sulfidizing environments, metal alloy resistance to 936 

Sulfur, inhibitors containing 1098 

Sulfur dioxide: 
atmospheric corrosion 311 

carbonated steel 516 
copper alloys, stress corrosion cracking (SCC) 742 
zinc alloy corrosion 890 
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Sulfuric acid: 
lead alloy corrosion 773 
stainless steel corrosion: 

chromium alloys 603 605 
duplex stainless steel resistance 657 

zirconium alloy corrosion 911 

Sulfur oxidizing bacteria, concrete corrosion and 483 

Sum-of-the-year's digits depreciation, economic analysis of corrosion 19 

Supercooling, concrete freezing/thawing cycles 464 

Superposition: 
corrosion based design approach (CBDA) 60 
definition of 32 

Supplementary cementing materials (SCM), concrete durability studies: 
carbonation mechanisms 474 
composition of 474 

Surface area to volume ratio (S/V), glass corrosion 415 
nuclear waste borosilicate glass 427 

soda-lime glass composition 422 
vapor-phase hydration and 421 

Surface conditions: 
corrosion based design approach (CBDA) 40 

defined 44 
corrosion probability research, spatial distribution 376 
galvanic corrosion 142 
glass corrosion: 

modification of 417 
protective surface films 419 

materials definition using 54 
organic coatings, steel corrosion control 1035 
polymer lining barriers, corrosion control with 975 
underground/submersion corrosion coatings 1044 

Surface films: 
localized iron/steel corrosion 563 
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Surface films: (Continued) 
magnesium alloy finishing 824 

Surface roughness effect, erosion-corrosion rate 255 

Surface scaling mechanisms, concrete freezing/thawing cycles 463 

Sweden, corrosion costs in 8 

Synergism, inhibitors and 1103 

System sources, in chemical environment, defined 46 

T 
Tafel slopes, polarization resistance technique: 

artifacts in 1202 
errors linked to 1200 
nickel alloy case study 1202 

Tank design: 
drainage systems, design-related corrosion 100 
zinc alloy corrosion 901 

Tape coatings, underground/submersion corrosion control 1053 
testing of 1058 

Tartrate solution, copper alloys, stress corrosion cracking (SCC) 742 

Tax Reform Act of 1981, accelerated cost-recovery system (ACRS) 
depreciation and 19 

Tellurium, lead alloys 792 

Temperate zones, soil corrosivity in 336 

Temperature effects: 
aluminum alloy corrosion 683 

pitting corrosion 697 
atmospheric corrosion 312 
ceramics and refractories corrosion 1168 
cold climate corrosivity 324 
corrosion based design approach (CBDA): 

accelerated testing 73 
defined 44 
thermal environment 47 
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Temperature effects: (Continued) 
duplex stainless steels: 

elevated temperature strengths 654 
room temperatures 653 
subzero temperatures 654 

electronic materials contamination 941 
integrated circuits (ICs) 944 

erosion-corrosion mechanics: 
circulating fluidized bed combustors (CFBC) 289 
metals in elevated temperature surface 285 

ferritic stainless steel corrosion 641 
industrial refractories corrosion 402 
inhibitors 1102 
localized corrosion of passive materials 175 
martensitic stainless steel 675 
microbial corrosion, wood corrosion 495 
soil corrosion and, soil profiles 335 
stress corrosion cracking (SCC) control 202 
titanium alloy corrosion 866 871 
underground/submersion corrosion coatings 1043 

Tensile elongation, erosion mechanisms, mechanical properties of metals 279 

Tensile tests: 
environmentally assisted cracking 1113 
polymer evaluation 1159 

Textural classification of soil, soil corrosion and 332 

Texture control, structural ceramics corrosion 407 

Thermal environment: 
concrete freezing/thawing cycles 463 
corrosion based design approach (CBDA) 47 

Thermal gradient, refractory/ceramics corrosion 408 

Thermal spraying, aluminum alloy corrosion prevention 713 

Thermal stability: 
nickel alloy corrosion 847 
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Thermal stability: (Continued) 
polymer evaluation 1156 

Thermodynamics: 
glass corrosion, silicate glasses 414 
industrial refractories corrosion 397 

melting behavior 397 
oxidation and reduction behavior 398 
stability prior to melting 397 

metals stability at high temperature: 
corrosion product formation 297 
gas phase 296 
kinetics 301 
research background 295 
software 302 

passivity research 167 
potential-pH diagrams, corrosion probability (prediction) 1180 

calculations and construction of 1183 
limits on testing 1180 

Pourbaix diagrams, simplified construction 112 

Thermophilic composting, polymer biodegradation, aerobic processes 442 

Thermoplastic polymers: 
corrosion control using, testing of 1153 
fiber reinforced plastic (FRP) liner selection 1006 
lining applications 987 
organic coatings, binders for, steel corrosion control 1025 
permeation evaluation 1158 
piping applications 1001 1003 
properties of 967 
self-supporting structures 1001 1003 
welding technology for 978 994 1001 

Thermosetting polymers: 
dual laminate construction 1006 
linings from 983 
organic coatings, binders for, steel corrosion control 1026 
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Thermosetting polymers: (Continued) 
piping design and fabrication 1016 
properties of 967 
resin/laminate compositions 1006 
self-supporting structures 1003 

curing systems 1004 1006 
reinforced laminates 1004 
resins 1003 1006 

thermoplastic liner selection 1006 
vessel and column construction 1006 1016 

contact molding 1005 
filament wound 1005 

Thin-film electrolytes, atmospheric corrosion 308 313 

Thiobacilli: 
concrete corrosion 478 
metal alloy corrosion 919 

Thoria, structural ceramics corrosion 406 

Threshold hydrogen concentration (Cth), hydrogen-induced cracking (HIC) 212 215 

Threshold stress, stress corrosion cracking (SCC) and 197 

Time of wetness (TOW) levels: 
atmospheric corrosion 311 313 
carbon steel, atmospheric corrosion 515 
cold region corrosion and 323 
zinc alloy corrosion 890 

Time parameters: 
atmospheric corrosion rates as function of 315 
corrosion based design approach (CBDA), environmental perspectives 41 
corrosion probability calculations, extreme value statistics 378 
electrochemical impedance spectroscopy (EIS), corrosion prediction 

models 1212 

Time-value factors, engineering economics 13 
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Tin alloys: 
brasses, copper alloys: 

stress corrosion cracking (SCC) 739 
water-based corrosion 748 

bronzes, copper alloys: 
stress corrosion cracking (SCC) 739 
water-based corrosion 748 

chemical composition 853 
corrosion behavior 854 861 
lead alloys and 791 
magnesium alloys and 804 
research background 853 
tinplate derivatives 855 

corrosion behavior 857 
tin-iron alloys 860 

Titanium alloys: 
cavitation 880 
corrosion mechanisms 867 
crevice corrosion 870 

detection of 871 
environmental factors 871 
mechanisms of 870 
mitigation 872 
specialization of 873 

environmentally induced corrosion 874 
corrosion fatigue (CF) 876 
hydrogen induced cracking 877 

erosion 880 
in ferritic stainless steels 630 636 
galvanic corrosion 879 
industrial applications 864 
intergranular corrosion (IGC) of stainless steel, stabilization with 613 
microbiological corrosion 880 
oxide surfaces 864 
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Titanium alloys: (Continued) 
passive materials corrosion 179 
pitting corrosion 870 
potential-pH diagrams, corrosion prediction 1181 
research background 863 
stress corrosion cracking (SCC) 874 
zirconium alloys and 908 

Total shear stress, flow-induced corrosion 237 

Tramp elements, magnesium alloys with 820 

Transformations, in chemical environment, defined 47 

Transgranular stress corrosion cracking (TGSCC): 
electrochemical noise (EN) measurements 1236 
mechanisms of 191 

Triazoles, wood corrosion prevention with 508 

TRIBALOY alloys, metallurgy of 719 

Tributyltin oxide (TBTO), wood corrosion prevention with 506 

Tropical climates, soil corrosivity in 336 

Tube construction: 
copper alloys in 747 
duplex stainless steel in 666 

Tuberculation: 
aluminum alloy biological corrosion 702 
carbon steel corrosion 540 
copper alloy corrosion 750 
microbiological corrosion, metal alloys, aerobic corrosion 918 

Tungsten alloys: 
metastable alloys, aqueous corrosion resistance 935 
pitting resistance and 175 

Turbulent boundary layers, flow-induced corrosion 234 

Turbulent bursts, flow-induced corrosion 235 

Turbulent flow conditions, erosion-corrosion mechanics 249 256 
control of 264 
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U 
ULTIMET alloys, aqueous corrosion resistance 724 

Ultraviolet (UV) light, wood corrosion and 497 

Unavoidable costs, economic effects of metal corrosion 5 

Underground/submersion corrosion coatings: 
application techniques 1045 
asphalt coatings 1056 
cathodic protection 1047 
coal tar based coatings 1048 
cost criteria 1042 
environmental factors 1042 
epoxy phenolic compounds 1057 
esters 1057 
evaluation tests 1057 
fusion bonded epoxy 1050 
handling, storage, and transportation issues 1048 
liquid coatings 1056 
operating temperatures 1043 
polyolefin coatings 1051 
polyureas 1057 
repairs 1047 
research background 1041 
safety criteria 1041 
shrink sleeves 1054 
specialty overcoats 1048 
surface preparation 1044 
tape coatings 1053 
urethanes 1056 
wax based coatings 1055 
weld area, joint, and component coatings 1046 

Undisturbed soils, carbon steel corrosion 560 

Uniform conditions: 
aluminum alloy corrosion 690 
corrosion based design approach, penetration analysis 64 
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Union of Soviet Socialist Republics. See Russia 

United Kingdom, economic effects of corrosion 7 

United States, metallic corrosion costs in 3 9 

Urban atmospheres, corrosion in 305 

Urethanes, underground/submersion corrosion control 1056 

Use Category System (UCS), wood corrosion prevention standards 510 

V 
Vacuum-oxygen decarburization (VOD), ferritic stainless steels 629 

Value-added effects, economic effects of metal corrosion 4 

Van't Hoff equation, Pourbaix diagrams, simplified construction 112 114 

Vapor cavities, erosion-corrosion mechanisms 261 

Vapor-phase hydration, glass corrosion and 420 

Vapor-phase inhibitors: 
classification of 1093 
evaluation of 1174 
mechanisms of 1096 

Velocity effects: 
carbon steel corrosion: 

freshwater corrosion 538 
seawater corrosion 552 

velocity sensitive corrosion, prediction of 1216 

Very large scale integrated (VLSI) circuits, corrosion in 944 

Vessel design: 
fiber reinforced plastics (FRP) and 1006 
polymer lining barriers and 975 
thermoplastics for 1003 

Vickers hardness values, erosion mechanisms, mechanical properties of 
metals 280 

Vinyl esters: 
barrier applications using 981 
chemical resistance ratings 985 
underground/submersion corrosion control 1057 
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Viscosity parameters: 
flow-induced corrosion 237 
zinc alloy corrosion 900 

Visual inspection: 
corrosion inhibitor evaluation 1177 
steel in concrete corrosion 584 

VITALLIUM alloy, aqueous corrosion resistance 723 

Voltage contacts and connectors, electronic materials contamination 945 

Voltage scan rate, polarization resistance technique, errors linked to 1199 

Vortex formation, flow-induced corrosion 235 

W 
Wagner number, polarization resistance technique, errors linked to 1200 

Wall shear stress: 
erosion-corrosion mechanisms 256 
flow-induced corrosion 237 244 

Waste solutions, corrosion prediction models, electrochemical impedance 
spectroscopy (EIS) 1213 

Water, cathodic inhibitors 1101 

Water-based primers, inhibitive primers 1035 

Water quality: 
carbon steel corrosion 531 
zinc alloy corrosion 895 

Water table, soil corrosivity and position of 338 

Wax based coatings, underground/submersion corrosion control 1055 

Wear resistance: 
cobalt alloys 718 

aqueous corrosion resistance 724 
lifetime prediction of materials, mechanical processes of 29 

Weathering steel: 
alloy compositions 570 
alloying elements 573 
applications of 569 
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Weathering steel: (Continued) 
bare weathering steel, application guidelines 576 
corrosion product film monitoring 575 
design parameters 575 
enhanced performance 572 
history of 570 

Weibull distribution: 
corrosion probability calculations: 

extreme value statistics 379 
reliability assessment 387 
SCC failure time analysis 383 

corrosion probability research, SCC failure, reliability test 390 
statistical framework for CBDA 67 

Weight coatings, underground/submersion corrosion coatings 1048 

Weight-loss measurements: 
corrosion inhibitor evaluation 1174 

weight-loss coupons 1176 
galvanic corrosion, atmospheric environments 147 

Welded joints: 
design-related corrosion 105 
fluoropolymer piping design 1001 1003 
localized iron/steel corrosion 562 
stress corrosion cracking (SCC), magnesium alloys 813 
thermoplastic piping design 1001 1003 
underground/submersion corrosion coatings 1046 

Welding techniques: 
aluminum alloy corrosion and, metallurgical characteristics 711 
corrosion based design approach, penetration analysis 64 
thermoplastic polymers 978 994 1001 

piping design 1003 
underground/submersion corrosion coatings 1046 
vessel design 1003 

Wet assembly techniques, magnesium alloy corrosion prevention 807 
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Wet-fluorescent magnetic-particle inspection (WFMPI) technique, 
hydrogen sulfide testing 1132 

Wetness: 
time of, atmospheric corrosion 311 

Wet rot, wood corrosion and 499 

Wet storage stain, zinc alloy corrosion 902 

Wetting characteristics, refractory/ceramics corrosion 408 

Wheel test, corrosion inhibitors 1170 

White rot, wood corrosion and 499 

White rust, zinc alloy corrosion 902 

Wick test, stress corrosion cracking (SCC) of stainless steel 624 626 

Wire drawing, erosion-corrosion mechanics 262 

Wood, microbiological corrosion: 
chemical prevention of 503 
critical degradation requirements 495 
decay diagnosis 498 
microorganism colonization sequence 496 
research background 493 
structure and chemical properties 493 

Wood-degrading bacteria, wood corrosion and 496 

Working Environmental Corrosion Standards (WECS), atmospheric 
corrosion classification 315 

World models, economic effects of metal corrosion 5 

Wrought alloys: 
aluminum alloys 677 
copper and aluminum alloys 736 
magnesium alloys 796 799 

X 
X-ray absorption near edge spectroscopy (XANES), localized corrosion of 

passive materials, passive film stability 182 
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Z 
Zeolites, glass corrosion and surface modification 418 

Zero-charge potential, mixed inhibitors adsorption 1093 

Zero resistance ammeter (ZRA), electrochemical noise (EN) 
measurements 1231 

Zinc alloys: 
applications 887 
coatings 888 
corrosion resistance 890 

aqueous corrosion 895 
atmospheric environments 890 
concrete 899 
painted metals 898 
soil corrosion 897 

electrochemical reactions 889 
galvanic corrosion 901 

magnesium alloy protection 804 
prevention with 151 

intergranular corrosion (IGC) 902 
magnesium alloys with 820 
pitting corrosion 901 
research background 887 
sacrificial coatings: 

inorganic primers 1031 
organic primers 1030 

wet storage stain 902 

Zinc naphthenate 506 

Zirconium alloys: 
applications of 905 
commercial grades 906 
corrosion mechanisms 905 
glass-fiber reinforced cement (GFRC), corrosion and 427 
in magnesium alloys 815 
nuclear applications 907 
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Zirconium alloys: (Continued) 
nuclear grade compositions 906 
nuclear waste storage 1241 1250 
structural ceramics corrosion 406 

Zircon-zirconia refractories, industrial refractories corrosion 403 
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