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65% nitric acid test, 250-251 

Abbreviations, ASTM, 14-16 
AC impedance, 788-790 
Accelerated tests, 743, 766 
Acetic acid salt spray (fog) tests, 132 
Acidified synthetic sea water (fog) test, 134 
Acidity 

aluminum and aluminum alloys, 550 
lead and lead alloys, 534 
magnesium and magnesium alloys, 541 

Acidizing treatments, 814 
Acids 

copper and copper alloys, 568 
stainless steels, 587-588 

Acronyms, 12-13 
Additives, concrete, 406,409 
Aerations, soils, 390, 392 
Aerospace, hydrogen damage, 329-331 
Agitated tests, 148 
Air, dew point, 38-42 
Air port composite tube corrosion, 804-805 
Aircraft, see Commercial aircraft 
Alkalinity 

aluminum and aluminum alloys, 550 
copper and copper alloys, 569 
lead and lead alloys, 534 
magnesium and magnesium alloys, 541 
stainless steels, 588 

Allihn condensers, 252-253 
Alloying effects, stainless steels, 585 
Alloys 

cofficients of thermal expansion, 36 
common names, 5-6 
density, 25, 33 
equivalent weight values, 28-29 
resistant, pipeline, 698 
sensitization, 124-125 

Alternating current methods, 
microbiological effects, 514-515 

Alumina, effect on 
aluminum metal-matrix composites, 641--642 
copper metal-matrix composites, 649 
magnesium metal-matrix composites, 645 
stainless steel metal-matrix composites, 

646-647 
Aluminum and aluminum alloys, 547-556 

acidity/alkalinity, 550 
addition, stainless steels, 585 
alloying effect, 547 
anodized, single frequency impedance 

test, 126 
compatibility with chemicals, 551 
crevice corrosion, 551 
environmental factors, 550-551 

exfoliation corrosion, 266-267, 552, 554 
filiform corrosion, 553,555-556 
galvanic corrosion, 551,555 
heat treatment evaluation, commercial 

aircraft, 689 
hydrogen role, 549 
intergranular corrosion, 552, 554 
ions, 550 
liquid metals, 551 
mechanical treatments, 548-549 
metal-matrix composites, 637-644 

alumina effect, 641-642 
boron effect, 637-638 
effect of diffusion bonds and 

microstructural contaminants, 642 
graphite effect, 638-639 
mica effect, 642 
reinforcement constituent effect, 

642~44 
silicon carbide effect, 639-641 

as metallic coatings, 622-623 
metallurgical treatments, 547 
mill and foundry products, 549 
natural protective films, 547 
pipeline, 697 
pitting corrosioin, 552, 554 
precracked specimens, 555 
protective coatings, 547, 549-550, 556 
seawater corrosion, 376 
smooth specimens, 554-555 
staining corrosion, 553-554 
stress corrosion cracking, 553-554 
test methods, 551-553 
test selection factors, 547 
uniform corrosion, 553 

Aluminum brass, 566 
Aluminum bronzes, 567 
Ammonia test, copper and copper alloys, 

569-570 
Anaerobic bacteria, 391 
Anions, 390 
Anode/cathode area ratio, galvanic 

corrosion, 235 
Anodic protection, chemical pulping, 802 
Anodic reaction, 391 
Anodized aluminum corrosion test, 125 
ANSI/NEMA 250, 767 
API standards, 781,851 
Aqueous corrosion testing, 526, 593-595 
Aqueous environments, steels, 559 
Aqueous media, titanium, passivity, 599-601 
Aqueous phase corrosion, oil refining, 820-821 
Artificial intelligence, applications, 99-102 
ASME B31G, 851 
ASTM A 143, 853 
ASTM A 239, 527-528 
ASTM A 242, 558, 562-563 

867  

ASTMA262,64,71,125,140,143-144,244, 
247,250,252-253,255,261-262, 386, 
505,582,586,588,669,735-736,  
771-773,802,851 

ASTMA370 173,815 
ASTM A 380 
ASTM A 393 
ASTM A 514 
ASTM A 517 
ASTM A 572 
ASTM A 588 
ASTM A 606 
ASTM A 708 
ASTM A 763 

345-346,585,668,776,855 
251 
558 
558 
558 
558,562-563 
558 
251 
143, 244, 248, 252-253, 255, 

261-262, 587-588, 771,773, 851 
ASTM A 767, 410 
ASTM A 775, 409 
ASTM A 852, 558, 562 
ASTM A 876, 563 
ASTM A 884, 410 
ASTM A 923, 586, 774, 803 
ASTM A 967, 585, 776 
ASTM B 29, 532 
ASTM B 69, 526 
ASTM B 76, 200-201,445,855 
ASTM B 78, 201,445, 855 
ASTM B 80, 538 
ASTM B 90, 538 
ASTM B 93, 538 
ASTM B 94, 538 
ASTM B 107, 538 
ASTMB 117, 127, 131-132, 135, 348, 372, 

527-529, 535, 538-5139, 542, 544-545, 
554, 556, 561,570-571,577, 624, 
626-627, 633-635, 660, 666, 669, 
680, 684, 689-691,694-695, 751, 
758, 767, 775, 777, 852 

ASTM B 154, 569, 855 
ASTM B 162, 134 
ASTM B 201,526-528 
ASTM B 240, 526 
ASTM B 275, 537 
ASTM B 287, 633-634 
ASTM B 368, 132, 134, 571,577, 633, 635, 

660, 680, 684, 694, 758, 852 
ASTM B 380, 132, 134, 528, 57l, 660, 680, 

684, 855 
ASTM B 418, 525 
ASTM B 456, 684 
ASTM B 457, 126, 635, 684, 854 
ASTM B 488, 758 
ASTM B 499, 527-528 
ASTM B 537, 138, 168, 660, 679, 853 
ASTM B 538, 125, 633, 684 
ASTM B 545, 758, 855 
ASTM B 568, 527-528 
ASTM B 577, 853 
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ASTMB 605 
ASTMB 627 
ASTMB 650 
ASTMB 651 
ASTMB 659 
ASTMB 661 
ASTMB 669 
ASTMB 679 
ASTMB 680 
ASTMB 689 
ASTMB 695 
ASTMB 696 
ASTMB 700 
ASTM B 733 
ASTM B 734 
ASTM B 735 
ASTMB 741 
ASTMB 765 
ASTMB 758 
ASTMB 808 
ASTMB 809 
ASTMB 810 
ASTMB 825 
ASTMB 826 
ASTMB 827 

855 
125,661 
855 
660,855 
659 
529 
526 
759 
855 
759,855 
621 
621 
759 
855 
855 
758, 
758, 
659, 
799 
760 
758, 
356, 
760 
760 
132, 

855 
855 
758,855 

855 
361,760,853 

134-136,356,361,680, 
760,853 

ASTMB 843 538,539 
ASTMB845 356,361 
ASTMB 858 569, 853 
ASTMB 867 759 
ASTMC 494 409 
ASTMC 536 635 
ASTMC 581 799, 803 
ASTMC 692 140, 143, 853 
ASTMC 739 855 
ASTMC 743 635 
ASTMC 868 785,787 
ASTMC 876 57, 408-409, 721,855 
ASTMD 130, 683, 821,855 
ASTMD 512,698 
ASTMD 516,698 
ASTMD 522, 635 
ASTMD 523,635 
ASTMD 572,157 
ASTMD 609, 679 
ASTMD 610, 138, 635, 679, 720, 724, 855 
ASTMD 660,724 
ASTMD 662, 635, 724 
ASTMD 664, 820 
ASTMD 665,683,821,855 
ASTMD 714, 138, 635,724 
ASTMD 772, 724 
ASTMD 822,633,635 
ASTMD 823, 635 
ASTMD 849, 683, 855 
ASTMD 870, 132, 635, 680, 684 
ASTMD 876,855 
ASTMD 968, 635 
ASTMD 974,819 
ASTMD 1014 635 

374,517,633,855 
635 
57,615,855 
855 
141,143,577,683,855 
635 
855 
635 
855 
635 
138,164,545,625,635,679, 
720,855 
132,635,680,684,758 
683,855 

ASTMD 1141 
ASTMD 1186 
ASTMD 1193 
ASTMD 1280 
ASTMD 1384 
ASTMD 1400 
ASTMD 1414 
ASTMD 1567 
ASTMD 1611 
ASTMD 1653 
ASTMD1654 

684,690 
ASTMD 1735 
ASTMD 1743 

ASTMD 1748, 132, 684 
ASTMD 2010,160,345 
ASTMD 2059, 853 
ASTMD 2197,635 
ASTMD 2216,388 
ASTMD 2247, 132, 135,626, 634-635,680, 

684,758,855 
ASTMD 2248 635 
ASTMD 2251 855 
ASTMD 2434 389 
ASTMD 2488 387, 389 
ASTMD2570 141,143,683,767,855 
ASTMD 2578 143 
ASTMD 2649 683, 855 
ASTMD 2671 855 
ASTMD 2688, 177,383,415,528-529,535 
ASTMD 2758 141,683, 855 
ASTMD 2776 
ASTMD 2803 
ASTMD 2809 
ASTMD 2847 
ASTMD 2933 
ASTMD 2937 
ASTMD 2966 
ASTMD 2980 
ASTMD 3258 
ASTMD 3263 
ASTMD 3273 
ASTMD 3276 
ASTMD 3310 
ASTMD 3316 
ASTMD 3359 
ASTMD 3361 
ASTMD 3363 
ASTMD 3482 
ASTMD 3585 
ASTMD 3603 
ASTMD 3632 
ASTMD 3794 
ASTMD 3963 
ASTMD 4048 
ASTMD 4145 
ASTMD 4170 
ASTMD 4340 

528-529,535 
132,135,680,684,690,856 
683, 854 
683,856 
684,758 
387 
683 
389 
635 
856 
635,694 
635 
856 
856 
633,635 
635 
635 
856 
676,683 
821,856 
157 
135 
410 
821,856 
633,635 
276 
683,856 

ASTMD 4584 853 
ASTMD 4585, 635, 680, 684 
ASTMD 4587, 635, 695 
ASTMD 4627, 856 
ASTMD 4636, 683 
ASTMD 4739,820 
ASTMD 5894, 132, 134, 372, 374 
ASTMD 6294, 135 
ASTMD 6396,157 
ASTMD 6899, 137 
ASTME 3, 173, 179-180, 385-386 
ASTME 8,242,326,331 
ASTME 10, 445 
ASTME 80,386 
ASTME 112, 124 
ASTM E 203 
ASTM E 212 
ASTM E 376 
ASTM E 38O 
ASTM E 399 
ASTM E 456 
ASTM E 466 
ASTM E 468 
ASTM E 527 
ASTM E 558 
ASTM E 606 
ASTM E 647 
ASTM E 673 
ASTM E 712 
ASTM E 739 

455 
701 
527,635 
17-18,21-22,57 
333, 606,651 
53 
310 
311 
57 
725 
311,375,805 
313-315,375,798 

7 7  
157,856 
375 

ASTM E 745, 856 
ASTM E 807, 179-180, 385-386 
ASTM E 827, 78 
ASTM E 937, 856 
ASTM E 983, 79 
ASTM E 984, 79 
ASTM E 995, 79 
ASTM E 1049 375 
ASTM E 1064 455 
ASTM E 1078 79 
ASTME 1127 79 
ASTM E 1217 80 
ASTM E 1290 333, 336-337 
ASTM E 1325 53 
ASTM E 1488 52 
ASTM E 1505 80 
ASTM E 1523 79 
ASTM E 1524 375 
ASTM E 1681 333-338, 374-375 
ASTM E 1820 333 
ASTM F 4, 836, 839, 842 
ASTM F 67, 504 
ASTM F 75, 504 
ASTM F 86, 504 
ASTM F 90, 504 
ASTM F 113, 562 
ASTM F 136, 504, 840 
ASTM F 138, 503 
ASTM F 139, 504 
ASTM F 326, 328, 853 
ASTM F 359, 856 
ASTM F 482 856 
ASTM F 483 856 
ASTM F 519 328-331,337, 689-690, 853 
ASTM F 560 504 
ASTM F 562 504 
ASTM F 563 504 
ASTM F 620 504 
ASTM F 621 504 
ASTM F 688 504 
ASTM F 745 504 
ASTM F 746 119, 178, 218, 227, 384, 503, 

505, 777, 842, 856 
ASTM F 748, 504 
ASTM F 763, 504 
ASTM F 799, 504 
ASTM F 897, 385-386, 503, 505, 854 
ASTM F 945, 853 
ASTM F 961,504 
ASTM F 981,504 
ASTM F 1058, 504 
ASTM F 1089, 505, 856 
ASTM F 1091, 504 
ASTM F 1108, 504 
ASTMF 1110, 856 
ASTMF 1113, 328 
ASTM F 1295, 504 
ASTM F 1314, 504 
ASTM F 1341, 504 
ASTM F 1350, 504 
ASTM F 1377, 504 
ASTM F 1472, 504 
ASTM F 1537, 504 
ASTM F 1580, 504 
ASTM F 1586, 504 
ASTM F 1624, 337-338 
ASTM F 1713, 503 
ASTM F 1801, 840 
ASTM F 1813, 504 
ASTM F 1875, 503 
ASTM F 1940, 328, 331 
ASTM F 2004, 504 
ASTM F 2005, 504 
ASTM F 2063, 504 
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ASTM F 2066, 504 
ASTM F 2068, 505 
ASTM F 2082, 504 
ASTM F 2129, 140, 143 
ASTM G 07, 344 
ASTM G 1, 23, 43, 57, 63, 138, 143, 145, 

172-173, 177, 180, 183, 192, 198, 
206-208, 211,242, 345-346, 375, 383, 
400, 406, 445, 455, 527-528, 535, 544, 
552, 554, 560, 562-563, 602, 619, 625, 
649, 651,679, 772, 795, 851 

ASTM G 2, 613-614, 736, 851 
ASTM G 3, 27, 57, 59-60, 140, 143, 177, 383, 

401,555, 588, 606, 679, 776, 839, 854 
ASTM G 4, 57, 143, 157, 177-178, 192, 211, 

383, 560, 604, 613, 619, 681,736, 772, 
784, 795, 851 

ASTM G 5, 57, 60, 109, 140, 143, 226, 229, 
401,455, 505, 555, 561,588, 604, 
606, 628, 649, 651,660, 666, 680, 
684, 690, 736, 776, 797, 803, 839, 
842, 854 

ASTM G 6, 852 
ASTM G 7, 853 
ASTM G 8,635, 852 
ASTM G 9, 852 
ASTM G 11,852 
ASTM G 12, 635, 852 
ASTM G 15, 57, 174, 205, 226, 266, 375, 381, 

560-561,580, 679, 720, 851 
ASTM G 16, 52, 57, 171,173-174, 178, 193, 

212, 346, 374-375, 384, 406, 560--561, 
679, 777, 851 

ASTM G 17, 852 
ASTM G 19, 852 
ASTM G 20, 852 
ASTM G 26,633 
ASTM G 28, 64, 143, 244, 254, 258-259, 

261,263, 582, 584, 593, 595, 606, 
771,773, 851 

ASTM G 30, 164, 167, 171,174, 193, 242, 
293, 299, 375, 385-386, 505, 554, 
562,583,589, 593,604,606, 735, 
773, 805, 853 

ASTM G 31, 57, 62, 64, 140, 143-144, 177, 
185, 207, 375, 383,454, 528-529, 
535, 544, 560, 581-582, 588, 593, 
595, 597, 602, 613, 619, 665, 680, 
684, 783, 785, 802, 852 

ASTM G 32, 172, 174, 179, 276, 373, 375, 
385-386, 595-597, 803, 854 

ASTM G 33, 166-167, 238, 346, 406, 
528-529, 679, 681,684, 713, 853 

ASTM G 34, 140, 143, 173-174, 267-268, 
270-271,548, 552, 554, 684, 689, 
690, 852 

ASTM G 35, 140, 143, 295, 583, 589, 604, 
606, 795, 820, 853 

ASTM G 36, 140, 143,295, 298, 505, 562, 
580, 583, 589, 593, 597, 604, 606, 
773, 803, 853 

ASTM G 37, 295, 570, 767, 853 
ASTM G 38, 57, 164, 167, 171, 174, 179, 

193, 293-294, 375, 505, 554, 564, 
583, 589, 606, 735, 815, 853 

ASTM G 39, 164, 167, 171,174, 179, 193, 
294, 375, 385-386, 505, 554, 562, 
583, 589, 735, 853 

ASTM G 40, 57, 179, 385, 720, 854 
ASTM G 41,295, 562, 589, 607, 853 
ASTM G 42, 635, 852 
ASTM G 43, 133-134, 633, 680 
ASTM G 44, 143, 295, 299, 375, 554-555, 

562, 583, 589, 680, 689-690, 775, 852 

ASTM G 46, 57, 63, 71-72, 138, 143, 145, 
173-174, 178, 184, 193, 211,223, 
242, 346, 375, 384, 400, 406, 505, 
527-528, 552, 554, 561,581,589, 
605, 616, 619, 649, 651,666, 679, 
713, 720, 736, 775, 852 

ASTM G 47, 179, 299, 375, 385-386, 554, 
604, 689, 690, 853 

ASTM G 48, 140, 143, 212, 222-225, 384, 
583, 589, 593, 597, 606, 669, 680, 
684, 774-775, 795, 799, 852 

ASTM G 49, 143, 164, 167, 179, 294-295, 
375, 385-386, 505, 554, 562, 564, 
589, 606, 735, 815, 853 

ASTM G 50, 57, 143, 164, 166-167, 238, 
240, 344, 346, 528-529, 554, 560, 
562, 588, 625, 665, 681,713, 772, 
795, 853 

ASTM G 51,400, 535, 698, 713, 854 
ASTM G 52, 170-174, 374, 560, 572, 713, 

772, 852 
ASTM G 53, 633, 635 
ASTM G 54, 201,437, 445, 610, 852 
ASTM G 56, 720 
ASTM G 57, 57, 399-400, 528-529, 535, 

697, 713, 854 
ASTM G 58, 164, 167, 171, •74, 179, 295, 

385-386, 554, 589, 735, 771, 802, 853 
ASTM G 59, 57, 60, 109, 111,177, 184, 

208-210, 375, 383, 401,408, 455, 
505, 561,584, 588, 628, 660, 680, 
684, 702, 854 

ASTM G 60, 143, 348, 561,635, 680-681, 
695, 713, 775, 853 

ASTM G 61, 60, 118-119, 140, 143, 178, 
193,215, 226, 228-229, 375, 384-386, 
401,406, 455, 505, 528-529, 561, 
584, 628, 660, 666, 680, 684, 690, 
735,736, 776, 791,840, 842, 854 

ASTM G 62, 852 
ASTM G 64, 385-386, 853 
ASTM G 65, 595-597, 854 
ASTM G 66, 173-174, 268, 270, 552-554, 852 
ASTM G 67, 244, 554, 852 
ASTM G 69, 59, 213, 555, 680, 684, 690, 

777, 854 
ASTM G 71, 57, 61,140, 143, 171,174, 

179, 226, 238, 239, 242, 375, 
384-385,401,505, 535, 561,651, 
721,777, 854 

ASTM G 72, 157 
ASTM G 73, 172, 174, 179, 276, 373, 375, 

385-386, 854 
ASTM G 75, 140, 143, 854 
ASTM G 76, 275,854 
ASTM G 77, 854 
ASTM G 78, 63, 140, 143, 171,174, 178, 

193, 226, 375, 384, 589, 604, 713, 
774, 799, 852 

ASTM G 79, 201-202, 445446,  713, 852 
ASTM G 80, 635,852 
ASTM G 82, 57, 59, 117, 171,174, 178-179, 

234, 239, 242, 375, 384-385, 535, 
555, 650, 660, 680, 684, 777, 854 

ASTM G 83, 854 
ASTM G 84, 159, 167, 238, 344, 347, 359, 

635, 713, 853 
ASTM G 85, 132, 212-213, 268, 272, 372, 

554, 556, 561,571,633-635, 681, 
684, 689-691,694, 751,758, 775, 853 

ASTM G 86, 157 
ASTM G 87, 132, 135, 348, 527-529, 561, 

626, 635, 680-681,684, 713, 758, 853 
ASTM G 90, 635, 853 

ASTM G 91, 160, 167, 345, 527-528, 713, 853 
ASTM G 92, 167, 238, 345, 347, 528-529, 

560, 635, 681,684, 853 
ASTM G 94, 157 
ASTM G 95, 852 
ASTM G 96, 111,177, 189.-190, 193,210, 

383, 415, 736, 783, 787, 854 
ASTM G 97, 239, 539, 854 
ASTM G 98, 595, 597, 854 
ASTM G 99, 854 
ASTM G 100, 119, 217, 226, 375, 628, 

680, 855 
ASTM G 101, 167, 562-563, 713, 853 
ASTM G 102, 28-30, 57, 60, 109, 177, 185, 

190, 193, 679-680, 702, 736, 777, 
829, 855 

ASTM G 103, 295, 554, 854 
ASTM G 104, 713 
ASTM G 105, 854 
ASTM G 106, 61-62, 112, 140, 143, 401, 

408, 529, 628, 660, 680, 690, 736, 
842, 855 

ASTM G 107, 61, 65, 89, 778, 852 
ASTM G 108, 61,124-125, 140, 143, 180, 

244, 257, 261,385, 680, 736, 777, 
802, 855 

ASTM G 109, 407-409, 563, 713, 852 
ASTM G 110, 244, 552, 554, 852 
ASTM G 111,157, 736, 852 
ASTM G 112, 266, 268, 270, 554, 852 
ASTM G 113, 853 
ASTM G 116, 164, 167, 241-242, 345, 347, 

561,853 
ASTM G 117, 212-213, 852 
ASTM G 118, 854 
ASTM G 119, 57, 854 
ASTM G 123, 295,298, 583, 589, 773, 854 
ASTM G 124, 157 
ASTM G 129, 157, 298, 337, 375, 555, 

561,589, 736, 773, 791,854 
ASTM G 131,852 
ASTM G 134, 854 
ASTM G 135, 90, 778, 852 
ASTM G 139, 299, 375, 689, 854 
ASTM G 140, 160, 345, 853 
ASTM G 141,853 
ASTM G 142, 157, 852 
ASTM G 146, 157, 852 
ASTM G 147, 853 
ASTM G 148, 123-124, 401,854 
ASTM G 149, 164-165, 167, 241-242, 853 
ASTM G 150, 120, 218, 589, 680, 735, 

775, 855 
ASTM G 156, 853 
ASTM G 157,223,792,852 
ASTM G 158, 854 
ASTM G 160, 854 
ASTM G 161, 65, 792, 852 
ASTM G 162, 185, 854 
ASTM G 163, 854 
ASTM G 165,699,854 
ASTM G 166, 852 
ASTM G •68, 297, 336, 589, 774, 854 
ASTM G 170, 157, 852 
ASTM G 472, 606 
Atmospheric corrosion, metals 
processing, 775 
Atmospheric exposure tests, 159-168 

copper and copper alloys, 568 
corrosion inhibitors, 493-494 
exposure program, 163 
galvanic corrosion, 240-242 
indoor atmospheres, 162--163, 166 
monitoring variables, 159-161 
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outdoor exposure, 165-166 
powder metallurgy materials, 665 
principles, 159-163 
program development, 163 
site monitoring/evaluation of 

environment, 166-167 
specimens, 163-165 
types of exposures, 159 

Atmospheric environment 
classification, 161-162, 343 
highways, tunnels, and bridges, 707-708, 

712 
service test, 199 
steels, 559 

Atmospheric gaseous pollutants, design 
guidelines, 350 

Atmospheric particulate matter, design 
guidelines, 350 

Auger electron spectroscopy, 77-79 
Austenitic stainless steels, 586 
Autoclaves, 801-802 
Automobiles, 673-684 

automatic transmission fluid, 676 
cabinet tests, 680 
controlling corrosion, 677-679 
corrosion mechanisms, 676-677 
cyclic tests, 680-681 
design improvements, 673 
electrical and electronic systems, 679 
electrochemical tests, 679-680 
engine oils and coolants, 676 
environment, 673-676 
external exposure, 674-675 
field tests, external exposure, 681-682 
immersion tests, 679-680 
internal combustion exposure, 675 
internal functional liquids, 675-676 
laboratory tests, external exposure, 

679-681 
liquid passage and reservoirs, 678 
materials, 673 
metallic materials, 674 
processing, 673 
test methods, 679-684 
testing, 682-684 

Automotive fasteners, 331 
Automotive radiators, accelerated 

corrosion testing, 576-577 
AWWA standards, 851 
Axial heating rate, liquid metals, 470 

Bacteria 
corrosive, 176 
pipeline, 698 

Bar steel, 562-563 
Barnacle electrode, 123, 328 
Basqnin equation, 304 
Bent-beam test, oil and gas production, 

815 
Beverage, see Food and beverage 
BI 103-01,132, 135 
BI 104-01, 132 
BI 104-02, 132 
BI-123-01, 132 
Bias effects, indoor atmospheres, 355 
Bimetallic couples, pipeline, 700 
Biofilms, 367, 509-510 
Biofouling, copper and copper alloys, 568 
Biological activity test, soils, 401 
Biological factors, freshwater, 381 
Biological organisms, seawater, 366 
Black liquor system corrosion, 803 

Bleach plant, 798-800 
Block designs, 55-56 
BNF jet test, copper and copper alloys, 

573 
Bode phase angle and magnitude plots, 

113, 127 
Boron, effect on metal-matrix 

composites, 637-638, 644 
Bottom up approach, 92 
Box-and-Whisker plots, 91-93 
BQ 105-01,132 
Brasses, 565-566 
Breakaway corrosion, high-temperature 

corrosion, 196 
Bridges, see Highways, tunnels, and 

bridges 
British Std 1036, 683 
Brownstock and black liquor system 

corrosion, 803 
BSI Code of Practice 7361 Part 1,525 
BSP standards, 768 
Burner, rigs simulation, 458-459 

C-ring test, oil and gas production, 815 
Cabinet corrosion tests, 131-138 

acetic acid salt spray (fog) tests, 132 
acidified synthetic sea water (fog) test, 

134 
automobiles, 680 
CASS test, 134 
corrodkote test, 134 
corrosive gas tests, 135 
cyclic acidified salt fog test, 133-134 
cyclic corrosion tests, 136-138 
cyclic salt fog/UV exposure, 134 
dilute electrolyte cyclic fog/dry test, 134 
evaluation of results, 137-138 
filiform tests, 135 
humidity tests, 134-135 
mixed flowing gas, 136 
salt spray (fog) test, 131-132 
salt/SO 2 spray (fog) test, 134 

Cables, telecommunications, 762-763 
Cadmium, as metallic coatings, 623 
Capillary water, 389 
Carbon steel, 376, 716 
Carbonates, in seawater, 366 
Carbonation, concrete, 406 
Carburization, 198, 201,437-440 
Case-based reasoning, 101-102 
CASS test, 134, 571 
Cast iron, pipeline, 696 
Catastrophic corrosion, high-temperature 

corrosion, 196 
Cathodic protection, 394 

concrete, 410 
highways, tunnels, and bridges, 710 
piers and docks, 719 
pipeline, 699 

Cathodic reaction, 392 
Cations, 390 
Cavitation, 274, 276 

copper and copper alloys, 573 
freshwater, 386 
seawater, 370 

CCT, 132 
Ceramics, molten salts, 461-463 
Chemical cleaning procedures, 43-45 
Chemical etching, 69-70 
Chemical processing, 779-793 

anticipating process chemistry effects, 
780-781 

computerized test database, 793 
confidence in data, 792-793 
coupon testing, 784-787 
electrical resistance probe, 787 
field testing, 783 
institutional requirements, 781 
interpreting data, 785-787 
laboratory testing, 783-784 
linear polarization, 787-789 
materials selection, 779-780 
pilot plant testing, 784 
probe testing, 787-788 
specialized testing, 788-792 
test location, 782-783 

Chemical pulping, 800-803 
Chemical vapor deposition, 621 
Chloride, ingress into concrete, 406 
Chromium and chromium alloys, as 

metallic coatings, 623 
Chromium carbide preciptates, 249 
Chromium-iron alloys, phase 
formation, 73 
Chronopotentiometry, electrodeposited 

coatings, 661 
Chrysler LP 461H-117, 681 
Chrysler Std MS-4338D, 683 
CLIMAT test, 347 
Close interval survey, pipeline, 703 
Closures, telecommunications, 762-763 
CO 2 corrosion, modeling, 100 
Coal ash corrosion, 442 
Coating degradation, 788-789 
Coatings 

AC impedance, 788-790 
aluminum and aluminum alloys, 556 
highways, tunnels, and bridges, 710 
magnesium and magnesium alloys, 545 
in oil and gas production, 814 
piers and docks, 719 
pipeline, 698 
see also Electrodeposited coatings; 

Metallic coatings on steel; 
Nonmetallic coatings; Protective 
coatings and films 

Cobalt-base alloys, 591-597 
aqueous corrosion testing, 593-595 
compositions, 591 
galling test, 596 
hot corrosion testing, 597 
investment castings, 595 
microstrnctures, 592-593 
oxidation testing, 597 
stress corrosion cracking, 593-594 
wear testing, 595-597 

Cofficients of thermal expansion, 36 
Coffin-Manson equation, 304 
Commercial aircraft, 687-692 

aluminum alloy/heat-treat evaluation, 689 
controlling corrosion, 688 
high-strength steel testing, 689 
hydrogen damage, 329-331 
in-service monitoring, 688 
inspection, 688 
materials selection, 689 
paint evaluation, 689, 691 
problem areas, 689 
service environments, 687-688 
surface finishes evaluation, 691 

Composite materials, piers and docks, 
716-717 

Composite tube corrosion and cracking, 
805 

Computer modeling, galvanic corrosion, 
239-240, 242 
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Concrete, 405-410 
additives, 406, 409 
carbonation, 406 
cathodic protection, 410 
chloride ingres, 406 
complexities associated with corrosion 

evaluation, 405-406 
environment, 405 
field testing, 408-409 
laboratory testing, 406-408 
membranes, 410 
outdoor exposures, 406 
reinforced and prestressed, 716 
reinforcing bar coatings, 409-4 10 
resistivity, 405 
sealers, 410 
solution tests in concrete-like solutions, 

406--407 
standards, 409 
testing in laboratory specimens, 407-408 

Condensate zone, 783 
Condensers, 250, 572-573 
Condensing surfaces, 789 
Conductivity, exfoliation corrosion, 269 
Conductors, electric power, 725 
Confidence limits for the mean, 84 
Constant phase elements, 114 
Contact electric resistance testing, 

chemical pulping, 801 
Continuous immersion, 782 
Conversion factors, 18-19 

corrosion rate, 24 
reference potentials, 27 

Cooling waters, polluted, copper and 
copper alloys, 568 

Copper-accelerated salt spray test, 134 
Copper and copper alloys, 565-578 

acids, 568 
alkalies and ammonia, 569 
aluminum brass, 566 
aluminum bronzes, 567 
ammonia tests, 569-570 
atmospheric exposure, 568 
automotive radiators, 576-577 
biofouling, 568 
BNF jet test, 573 
brasses, 565-566 
cavitation tests, 573 
classification, 565 
copper-beryllium alloys, 567 
copper-bismuth, 567 
copper-bismuth-selenium, 567 
copper nickels, 567 
copper-silicon alloys, 567 
electrical resistance tests, 573-574 
erosion-corrosion tests, 574-575 
galvanic corrosion tests, 575-576 
high copper alloys, 565 
hydrochloric acid spray test, 571-572 
inhibited alloys, 567 
liquid metal embrittlement, 569 
mercurous nitrate test, 569 
metal-matrix composites, 648-649 
microbiologically influence corrosion 

testing, 577-578 
modified salt spray (fog) testing, 571 
nickel silvers, 567 
organic compounds, 569 
oxidation test, 575 
oxidizing salts, 569 
phosphor bronzes, 567 
pipeline, 697 
pitting corrosion, in condenser tubes, 

572-573 

polluted cooling waters, 568 
potentiostatic tests, 576 
protective film, 565 
salt droplet test, 571 
salt spray test, 570-571 
salts, 569 
seawater corrosion, 376, 568, 572 
selection for environments, 567-569 
smelting, refractories, 578 
in soils, 394-395, 568, 576 
stainless steels, 585 
steam, 568 
stress corrosion cracking, in Mattsson's 

solution, 570 
testing in water, 568, 572 
tin brasses, 566 

Copper-beryllium alloys, 567 
Copper-bismuth, 567 
Copper-bismuth-selenium, 567 
Copper-nickel alloys, 279, 567 
Copper-silicon alloys, 567 
Copper sulfate-sulfuric acid tests, 251-253 
Copper-zinc alloys, seawater corrosion, 376 
Corrodkote test, 134, 571 
Corrosion, forms, 91 
Corrosion acceptance testing, 780 
Corrosion agents, soils, 390 
Corrosion attack, classification, 713 
Corrosion currents, causes, 712 
Corrosion failure analysis, 50-51 
Corrosion fatigue, 302-318 

aluminum metal-matrix composites, 
reinforcement constituents, 643-644 

common elements of experiments, 310 
component service life prediction, 318 
crack detection, 311 
crack length measurement, 314 
cyclic strain-induced dissolution, 316 
data analysis and evaluation, 311, 315-316 
definition, 303 
effect of applied polarization, 308 
electrode potential, 308-309 
environmental cell design, 311-313 
factors controlling, 303-308 
fracture mechanics methods, 312-316 
frequency effects on crack propagation, 

306-307 
future research, 318 
life prediction, 317-318 
loading frequency, 305-308 
magnesium and magnesium alloys, 

540-541 
measurement of crack solution pH and 

potential, 317 
mechanical driving forces, 304-308 
mechanical variables, 304 
mechanisms, 303 
medical and dental materials, 840 
metal-matrix composites, 651 
metallurgical variables, 309-310 
nomenclature, 302-303 
programmed stress intensity 

experimentation, 316 
pulp and paper, 798 
relationship with stress corrosion 

cracking, 310 
small crack methods, 316-317 
smooth specimen Ae (N), 311-312 
smooth specimen Act-life method, 310-311 
stages, 303 
sulfur ion content, 309 

Corrosion index, pipeline risk evaluation, 
97-99 

Corrosion inhibitors, 480-497 

atmospheric testing, 493-494 
chemical stability, 481 
compatibility, 481 
corrosion product layers, 490 
corrosion rate measurements, 487-488 
cost effectiveness, 486 
direct hydrogen measurements, 488 
electrical resistance measurements, 489 
electrochemical impedance 

spectroscopy, 492-493 
electrochemical noise measurements, 

493 
environment conditioning, 496 
flow and pressure effects, 494-495 
galvanic measurements, 493 
high pressure testing, 494 
highways, tunnels, and bridges, 

709-710 
historical perspective, 480-481 
importance of system analysis, 481 
indirect hydrogen measurements, 

488-489 
interphase, 490-491 
IR-problem, 490 
iron counts, 488 
linear polarization, 490 
matallurgy selection, 495-496 
performance characteristics, 486-487 
pH and flow effects, 484--485 
physical stability, 481 
pipeline, 700 
practical applications, 491-492 
precorroded surface inhibition, 496-497 
producing wells, 813-814 
protection and inhibitor adsorption, 

482-483 
pulp and paper, 797 
quality criteria, 481-482 
steady state corrosion rate, 485 
surface preparation, 495 
test procedures, 483-484 
thermal stability, 481 
transport phenomena, 481 

Corrosion potential 
distribution, galvanic corrosion, 237 
measurements, electrodeposited 

coatings, 660 
pitting, 213 

Corrosion prediction, polarization scans, 
100 

Corrosion product 
chemical cleaning procedures, 43-45 
deposition, liquid metals, 472 
electrolytic cleaning procedures, 46 
iron counts, 488 
layers, corrosion inhibitors, 490 

Corrosion rate, 346 
calculation, 23 
conversion factors, 24 
conversion to mass loss and 

penetration rate, 109 
measurements, corrosion inhibitors, 

487-488 
Corrosion resistance, electrodeposited 

coatings, 656 
Corrosion resistance alloy, 815-816, 818 
Corrosion sample analysis, high- 

temperature gases, 444-445 
Corrosion tests, 49-58 

block designs, 55-56 
completely randomized designs, 54-55 
crude oil systems, 431 
curve fitting, 53-54 
data reliability levels, 51-52 
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define goals and objectives, 49-51 
design, 51-56 
designing experiments, 54-56 
determining number of observations, 53 
develop test protocol, 56 
engineering, 56-57 
factorial designs, 55 
hydrocarbon gas systems, 430 
industrial chemicals, 422-423 
modifications, 57 
probability sampling, 53 
produced water systems, 430-431 
randomization, 53-55 
seawater, 371-374 
statistical basis, 52-53 
statistical modeling, 53-54 
statistical tests, 56 

Corrosion yard instrumentation, 345 
Corrosive gas tests, 135, 355-356, 360 
Coupon testing 

bleach plant, 799 
chemical processing, 784-787 
chemical pulping, 801 
glass-lined steel, 787 
indoor atmospheres, 359-360 
industrial waters, 415 
organic liquids, 454 
pipe, 701,704 
pitting, 211-213 
surface finish, 602-603, 784 
water handling systems, 826-828 

Covariance of independent variables, 87 
Crack closure, 305 
Crack propagation, corrosion fatigue, 

312-316 
Cracking, environmental, 122-125 
Crevice corrosion, 221-229, 791 

aluminum and aluminum alloys, 551 
ASTM G 48, 222-225 
ASTM G 78, 226 
critical potentials, measurement, 

228-229 
depassivation pH, measurement, 229 
electrochemical critical temperature, 

227-228 
electrochemical tests, 226-229 
freshwater, 178, 384 
industrial chemicals, 421 
mechanisms, 221-222 
medical and dental materials, 840 
metals processing, 774-775 
nickel and nickel alloys, 583 
non-electrochemical tests, 222, 226 
seawater, 171,369 
stainless steels, 589 
steels, 561 
titanium, 604-605 

Critical potentials, measurement, 228-229 
Critical temperature tests, 224-225 
Cross contamination effects, 784 
Crude oil, 427-429 
CUNA 07901, 682 
Current density, 59-61 
Curve fitting, 53-54 
Cyclic acidified salt fog test, 133-134 
Cyclic corrosion tests, 136-138 
Cyclic polarization, electrochemical tests, 215 
Cyclic potentiodynamic polarization, 61, 

118-119, 791 
Cyclic salt fog/UV exposure, 134 
Cyclic strain-induced dissolution, 

corrosion fatigue, 316 
Cyclic tests, metallic coatings on steel, 

627 

D 

Data, 59-65, 89 
compilation, 89 
current, 59-61 
electrochemical test, 59-62 
impedance, 61 
localized corrosion, 63 
overcoming knowledge gaps, 91-92 
potential, 59 
quality, 90-91 
standardized recording formats, 89-90 
statistical analysis, 86-88 
stress corrosion cracking, 64 
velocity sensitive corrosion, 64-65 

Dealloying, 278-286 
ASTM and NACE standards, 285 
dissolution and reprecipitation model, 

281-282 
electrochemical tests, 284 
enhance diffusion models, 280 
freshwater, 386 
fundamentals, 278-279 
immersion tests, 283-284 
ISO standards, 285 
metallographic analysis, 72-73 
microstructural examination, 284 
oxide formation model, 281 
parting limit, 282-283 
percolation model, 281 
seawater, 370 
service performance versus test results, 

284-285 
surface diffusion, 280-281 
testing techniques, 283-284 
use of standards in industry, 285 
volume diffusion model, 279-280 

Deep ocean testing, seawater corrosion 
testing, 172-173 

Degree of protection, corrosion 
inhibitors, 483 
Delayed failure, hydrogen damage, 326-327 
Density, 25, 33-35 
Dental materials, 835-838 

see also Medical and dental materials 
Depassivation pH, measurement, 229 
Deposit etchants, 69-70 
Depth of attack, metal-matrix composites, 649 
Dew point, 38-42, 359 
Differential flow cell technique, industrial 

waters, 417 
Diffusion, metallic coatings, 621 
Diffusion bonds, effect on aluminum 

metal-matrix composites, 642 
Diffusion coefficient, 197 
Diffusivity, 322-323 
Digesters, 801 
Dilute electrolyte cyclic fog/dry test, 134 
DIN 40046, 758 
DIN 50017, 132, 758 
DIN 50018, 132, 135, 680-681 
DIN 50021, 132 
DIN 50908, 564 
DIN 50916, 569, 680 
Direct current polarization technique, 

microbiological effects, 513 
Disk pressure tests, 331-332 
Dissolution and reprecipitation model, 

dealloying, 281-282 
Dissolution behavior, metal-matrix 

composites, 650 
Dissolved oxygen monitoring, water 

handling systems, 831 
Dissolved salts, soils, 390 

Docks, see Piers and docks 
Double-cantilever beam test, 336, 815 
Dual cell techniques, microbiological 

effects, 516 
Ductile iron, pipeline, 696 
Ductility, hydrogen damage, 325-326 
Duplex stainless steels, 587 
Dust, military aircraft and equipment, 695 
Dynamic testing, stress corrosion 
cracking, 298 

EC test, electrodeposited coatings, 661 
Economizer, 805 
EIA 364-B, 767 
EIA RS-364-50, 353, 356, 361 
Electrochemical potentiokinetic 

reactivation tests, simplified, 261 
Electric heater wire tests, high- 

temperature corrosion, 200 
Electric power, 722-725 
Electrical and electronic systems, 

automobiles, 679 
Electrical continuity, highways, tunnels, 

and bridges, 709 
Electrical insulation, coupons, 784-785 
Electrical isolation, highways, tunnels, 

and bridges, 709 
Electrical resistance 

copper and copper alloys, 573-574 
industrial waters, 415 
measurements, corrosion inhibitors, 489 

Electrical resistance probes, 189-190 
chemical processing, 787 
microbiological effects, 516 
seawater, 374 
soils, 396 

Electrical resistivity, soils, 399 
Electrochemcial behavior, tantalum, 617 
Electrochemcial tests, metallic coatings 

on steel, 627-629 
Electrochemical behavior, niobium, 618 
Electrochemical corrosion 

measurements, high- 
temperature/high-pressure 
corrosion testing, 152-153 

Electrochemical critical ternpemture, 227-228 
Electrochemical factors, stress corrosion 

cracking, 291-292 
Electrochemical impedance, 101-102, 

112-114 
Electrochemical impedance spectroscopy 

corrosion inhibitors, 492-493 
freshwater, 383 
metallic coatings on steel, 628 
microbiological effects, 51 4-515 
seawater, 373 

Electrochemical kinetic data, obtaining 
corrosion rates, 108-109 

Electrochemical laboratory tests, soils, 
401-402 

Electrochemical measurements 
corrosion inhibitors, 489-493 
soils, 184-186 

Electrochemical mechanism, 632-634 
Electrochemical methods, pipeline, 

702-703 
Elec-trochemical noise, 61-62, 121,790-791 

microbiological effects, 516 
measurements, corrosion inhibitors, 493 
organic coating, 127 
resistance, 115-117 

Electrochemical polarization 
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chemical pulping, 801-802 
freshwater, 384 
soils, 184-185 

Electrochemical potentiokinetic 
reactivation tests, 255-258 

Electrochemical probes, 190-191,783 
Electrochemical reactivation technique, 61 
Electrochemical test data, 59-62 
Electrochemical tests, 107-127, 207-210, 213 

alloy sensitization, 124-125 
anodized aluminum corrosion test, 125 
automobiles, 679-680 
barnacle electrode technique, 123 
bleach plant, 799 
characterization of anodized surfaces 

and conversion coatings, 127 
crevice corrosion, 226-229 
critical temperature tests, 218 
cyclic polarization, 215-217 
cyclic potentiodynamic polarization 

methods, 118-119 
dealloying, 284 
electrochemical impedance methods, 

112-114 
electrochemical impedance 

spectroscopy, 126-127 
electrochemical noise, 121,127, 218-219 
electrochemical noise resistance, 115-117 
electrodeposited coatings, 660 
electrolytic corrosion test, 125 
electronics, 759 
evaluation of protective coatings and 

films, 125-127 
exfoliation corrosion, 269 
frequency modulation methods, 

114-115 
galvanic corrosion, 117-118, 239, 242 
galvanostatic measurements, 217 
metals processing, 776-777 
nickel and nickel alloys, 584 
organic liquids, 455 
paint adhesion on a scribed surface 

test, 125 
passivity and localized corrosion, 118-122 
permeation method, 123-124 
polarization methods, 109-117 
potential probe methods, 118 
potential step-down or scan-down 

methods, 119-120 
potentiodynamic methods, 122-123 
potentiostatic measurements, 217-218 
powder metallurgy materials, 666-667 
pulp and paper, 797 
scratch repassivation, 120, 122 
seawater, 372-373 
shot noise methods during pitting, 

121-122 
single frequency impedance test, 126 
specimen mounting, 213-215 
statistical distribution in critical 

potentials, 120-121 
Tafel extrapolation, 110 
telecommunications, 766 
triho-ellipsometric methods, 122 

Electrode potential, corrosion fatigue, 
308-309 

Electrode reaction, thermodynamics and 
kinetics, 107-109 

Electrodeposited coatings, 656-662 
chronopotentiometry, 661 
corrosion mechanisms, 657-659 
corrosion potential measurements, 

660-661 
corrosion resistance, 656 

corrosion testing, 659-662 
EC test, 661 
electrochemical tests, 660 
in-situ imaging and nodestructive 

evaluation, 662 
polarization resistance, 66 l 
porosity, 659 
salt spray-fog testing, 660 

Electrolyte chemistry, freshwater, 381-382 
Electrolyte flow, effects on freshwater 

corrosion testing, 179 
Electrolyte flow rate, 235-236 
Electrolytic cleaning procedures, 46 
Electrolytic corrosion test, 125 
Electrolytic etching, 69 
Electrolytic polishing, 69 
Electromotive series, 395 
Electronics, 754-760 

classification of environments, 
755-756 

corrosion mechanisms, 756-757 
corrosion of components, 757-758 
corrosion products, 760 
electrochemical tests, 759 
environmental tests, 759-760 
environments, 754-755 
materials, 754 
tests and standards, 758-759 

Electrostatic precipitator, 805 
Elements, physical properties, 32 
Energy storage batteries, lead and lead 

alloys, 535-536 
Engine coolants, 676 
Engine oils, 676 
Enhanced diffusion models, dealloying, 280 
Ennoblement, seawater, 371 
Environmental cracking, 370, 373-374, 700 
Environmental deterioration analysis 

logic diagram, 98 
Environmental factors, stress corrosion 

cracking, 291 
Environmental hydrogen embrittlement, 325 
Environmental modification, highways, 

tunnels, and bridges, 709 
Environmental simulation, 

telecommunications, 766 
Environmentally assisted cracking, 

122-125 
Erosion corrosion, 275-276, 494, 789 

copper and copper alloys, 574-575 
factors controlling, 273-274 
freshwater, 386 
mechanisms, 273 
seawater, 370 

Error, 83 
Etching, sample, 69-71 
Evans diagram, 233-235 
Exfoliation corrosion, 266-272 

aluminum and aluminum alloys, 
266-267, 552-554 

classification, 270 
electrochemical and conductivity tests, 269 
evaluation of test results, 269-270 
immersion tests, 268-269 
relation to service conditions, 267 
specimen inspection, 270-271 
test controls, 272 
test duration, 269 
test procedures, 267-269, 271-272 
test specimens, 269 

Expert Systems, 99-100 
External corrosion direct assessment, 

buried pipelines, 402404 
Extreme value statistics, 85, 94 

Factorial designs, 55 
Factorial experiments, 55, 85-86 
Failure, 64 

factors and subfactors controlling 
occurrence, 91 

Failure analysis, 9 i, 712-713 
Failure modes, nuclear power, 733 
Faraday's equation, constants, 30 
Faraday's law, 109, 242 
Fault tree analysis, 95-96 
Ferric sulfate-50% sulfuric acid test, 253 
Ferritic stainless steel, 248, 586-587 
Ferroxyl test, powder metallurgy 

materials, 667-668 
Fibers, effect on lead metal-matrix 

composites, 646 
Field tanks and vessels, 819 
Filiform corrosion, 135, 553, 555-556 
Fine particles, indoor atmospheres, 357-360 
Fire protection, flue gas desulfurization, 

750 
Fitness-for-service evaluations, 781 
Fixturing, 66-67 
Flow induced localized corrosion, 494 
Flow rate, effect on corrosion, 176 
Flue gas desulfurization, 746-752 

corrosion control, 749-750 
corrosion environments, 749 
fire protection, 750 
materials of construction, 746-748 
test methods, 750-752 
welding, 750 

Fluidized bed boiler, 805 
Fog testing, copper and copper alloys, 571 
Food and beverage, 822-824 
Forced-convection loops, liquid metals, 476 
Ford Std M2C 138-CJ, 683 
Ford TM-BI 123-01,681 
Foundations 

electric power, 723-724 
selection of type, 707 

Foundry products, aluminum and 
aluminum alloys, 549 

Four-point bend tests, 336-337 
Fracture mechanics testing, hydrogen 

damage, 332-339 
Free fround water, 389 
Frequency modulation methods, 114-115 
Freshwater, 380-386 

biological factors, 381 
corrosion forms, 382 
dealloying, 386 
electrolyte chemistry, 381-382 
factors affecting corrosion, 175-176 
metallurgy, 381 
process conditions, 381 
resistance probes, 383 
water chemistry, 380-381 
weight loss testing, 382 

Freshwater corrosion testing, 175-180 
cavitation, 386 
design, 177 
electrochemical impedance 
spectroscopy, 383 
electrochemical polarization, 384 
electrolyte flow effects, 179 
erosion corrosion, 386 
exposure methods, 176-179 
fretting corrosion, 386 
galvanic corrosion, 178-179, 384, 386 
intergranular corrosion, 180, 386 
pitting and crevice corrosion, 178, 383-384 
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polarization, 382-383 
stress-corrosion cracking, 179-180, 386 
uniform corrosion, 177-178, 382-383 

Fretting corrosion, 274-275 
factors controlling, 275 
medical and dental materials, 840 

Fretting fatigue, 275-276 
Fretting wear, tests, 276 
Fugacity, 323-324 
Fungus, military aircraft and equipment, 694 
Fusayama's solution, 841 

G 

Galvanic corrosion, 117-118, 191, 
233-242, 789 

aluminum and aluminum alloys, 551,555 
anode/cathode area ratio, 235 
atmospheric tests, 240-242 
between matrix and reinforcement 

constituents, 650-651 
computer modeling, 239-240, 242 
copper and copper alloys, 575-576 
corrosion inhibitors, 493 
current and potential distributions, 237 
direct measurement, 117-118 
electrochemical reactions, 233 
electrochemical tests, 239,242 
electrolyte flow rate, 235-236 
factors controlling, 237-238 
freshwater, 178-179, 384, 386 
lead and lead alloys, 535 
measured currents, 236-237 
medical and dental materials, 840-841 
metal-matrix composites, 650-651 
mixed potential theory, 235 
seawater, 171,369-370 
soils, 185 
standards, 242 
steels, 561 
testing techniques, 238-241 

Galvanic couples, exposure, 238-239, 241-242 
Galvanic protection, zinc, 525-526 
Galvanic series, 234-235 
Galvanized steel, pipeline, 696-697 
Galvanostatic methods, 119, 217 
Gas pipeline, risk assessment, 95-96 
Gaseous zone, 783 
Gases 

lead and lead alloys, 534-535 
physical properties, 31 
see also High-temperature gases 

Gaskets, 780 
General corrosion, 171,588, 601-604 
General Motors Std Dextron II 

Spec., 683 
General Motors Std M95-MAT-001,683 
Glass-lined steel coupons, 787 
Glossary, 7-11 
GM 4298P 626 
GM 4299P 132 
GM 4465P 132, 626 
GM 4476P 132 
GM 9102P 138, 625 
GM 9505P 132, 681 
GM 9511P 132 
GM 9540P 132, 137, 375, 680-681 
GM 9682P 132 
Grain refining, magnesium and 

magnesium alloys, 539 
Graphite, effect on metal-matrix 

composites, 638-639, 644-645, 648 
Gravimetric corrosion rates, 544-545, 

581,649 

Gravitational water, 389 
Greco-Latin square, 85-86 
Grinding, sample, 67-68 
Ground synthetic dust mixture, indoor 

atmospheres, 357-358 

H 

Hafnium, 613-616 
test solutions, 615 

Hammett  acidity function, 450 
Hanks' solution, 841 
Hardware 

aerial cable, 763 
electric power, 724-725 

Health hazards, lead, 536 
Heat tinting, 70 
Heat transfer, industrial chemicals, 421 
Heat transfer components, nuclear 

power, 728-729 
Heat transfer systems, water handling 

systems, 832 
Heat treatment, magnesium and 

magnesium alloys, 539 
Heated surface, 791 
High pressure environments, 154-156 
High pressure testing, corrosion 
inhibitors, 494 
High-temperature corrosion, 194-202 

aluminum and aluminum alloys, 
550-551 

carhurization corrosion tests, 201 
chemical thermodynamic and physical 

principles, 196-197 
electric heater wire tests, 200 
kinetics, 194-196 
magnesium and magnesium alloys, 

542 
metallographic analysis, 74 
modes, 197 
molten salt corrosion tests, 201 
oil refining, 819-820 
residual fuel oil corrosion tests, 200 
service testing, 198-201 
specimen preparation, 198-199 
steels, 559 
sulfur corrosion tests, 200-201 
testing in environments, 197-198 

High temperature environments, 155-156 
High-temperature gases, 434-436 

Brinkley method, 438 
carburization and metal dusting, 437440 
coal ash corrosion, 442 
corrosion sample analysis, 444445  
environments, 435-537 
kinetics, 436 
laboratory and field testing controls, 435 
mass change analysis, 445 
materials for test equipment, 442443  
metallographic analysis, 444-445 
oxidation, 436 
oxidation rate laws, 436-437 
reference materials, 435 
sample preperation, 434-435 
service test standards, 445-446 
structural changes, 445 
sulfidation, 441443  
testing, 437, 439 
thermodynamics, 436 

High-temperature/high-pressure 
corrosion testing, 147-157 

agitated tests, 148 
ASTM standards, 157 
dissolved gas effects, 151 

electrochemical corrosion 
measurements, 152-153 

factors affecting environments, 149-150 
in high-purity water, 157 
hydrogen effects, 151 
hydrogen permeation measurement, 

153-154 
mechanical property testing, 154 
NACE standards, 156-157 
oxygen effects, 150-151 
pressurized corrosion tests, 147-149 
refreshed and recirculating tests, 

148-149 
safety, 154-155 
simulation of service environments, 

155-156 
special test conditions, 150-151 
static tests, 148 
test conditions, 147 
test variations, 151-154 
windowed test vessels, 152 

High velocity flow testing, seawater, 373 
Highways, tunnels, and bridges, 706-714 

coatings, 710 
corrosive environments, 707-709 
electrical continuity, 709 
environmental modification, 709 
failure analysis, 712-713 
future, 714 
in-service monitoring, 711-712 
inhibitors, 709-710 
material selection, 709, 711 
materials of construction, 706-707 
problem areas, 710-711 
unresolved issues, 713-714 

Hot corrosion testing, cobalt-base alloys, 
597 

Hot dip coating, 620 
Hot plate boiling corrosion testing, 

chemical pulping, 801 
Hot wall, 791 
Humidity tests, 134-135, 355, 359, 545 
Hydrocarbon gas systems, corrosion 

testing, 430 
Hydrochloric acid spray test, 571-572 
Hydrogen 

in a luminum and aluminum alloys, 
549 

diffusible concentration, 123-124 
effects, oil and gas production, 818 
measurement of concentration, 327 
nickel and nickel alloys, 581 
niobium, 618 
role in titanium, 601 
tantalum, 617 
testing, titanium, 607-609 

Hydrogen damage, 322-339 
ASTM E 1681, 333-336 
ASTM F 326, 328 
ASTM F 519, 329-331 
ASTM F 1113, 328 
ASTM F 1459, 331-332 
ASTM F 1624, 337-338 
ASTM F 1940, 328, 331 
ASTM G 129, 337 
ASTM G 168, 336 
cantilever bend tests, 335-336 
delayed failure, 326-327 
diffusivity, 322-323 
ductility effects, 325-326 
environmental hydrogen 
embrittlement, 325 
fracture mechanics testing, 332-339 
fugacity, 323-324 



S U B J E C T  I N D E X  8 7 5  

hydrogen concentration measurement, 
327 

internal hydrogen embrittlement, 325 
interpretation of test results, 327 
mechanical testing, 328-331 
notch effect, 326 
pipeline, 700 
potential, 328 
principles, 322-339 
process control, 328-329 
ripple loads, 333 
solubility, 323 
stress corrosion cracking, 325 
temperature and strain rate, 328 
test selection, 338-339 
three-point and four-point bend tests, 

336-337 
trapping behavior, 324 

Hydrogen embritflement cracking tests, 
151,202, 371 

Hydrogen induced cracking, 94-95, 818 
Hydrogen measurements 

corrosion inhibitors, 488-489 
high-temperature/high-pressure 

corrosion testing, 153-154 
Hydrogen probes, 191 

IEC 60068-2-18, 856 
IEC 60068-2-43, 767, 856 
IEC 60068-2-60, 856 
IEC 60068-2-66, 856 
IEC 60068-2-67, 856 
IEC 60068-2-74, 856 
IEC 60426, 856 
IEC 60512-11-14, 856 
IEC 60512-11-7, 856 
IEC 60695-5-1,856 
IEC 68-2-1,758 
IEC 68-2-11,758 
IEC 68-2-2, 758 
IEC 68-2-3, 758 
IEC 68-2-30, 758 
IEC 68-2-42, 758 
IEC 68-2-43, 758 
IEC TR 60355, 856 
IEC TR 60695-5-2, 856 
Ignition testing, titanium, 609 
Immersion corrosion, zinc, 529 
Immersion critical crevice-corrosion 

temperature, 224-225 
Immersion critical pitting temperature, 

224-225 
Immersion testing, 139-146 

automobiles, 679-680 
cleaning specimens, 145 
cyclic test procedure, 144 
dealloying, 283-284 
evaluation of results, 145 
exfoliation corrosion, 268-269 
molten salts, 460-461 
physical parameters, 141 
precautions and validity of results, 145-146 
principles, 139-141 
seawater, 372 
simple tests, 144 
simulation and acceptance testing, 144 
specimen preparation, 144-145 
test conditions, 139-141 
test duration, 141 
titanium, 604 
types, 141-144 

Immersion zone, piers and docks, 718 

Impedance, 61 
Impingement angle, 273-274 
Implants, 834-837 
In-plant testing, 187, 767-768, 772 
In-service monitoring 

commercial aircraft, 688 
food and beverage, 824 
highways, tunnels, and bridges, 711-712 
steam generation, 743 
telecommunications, 764-765 

In-situ imaging, electrodeposited 
coatings, 662 

In vivo environments, 500-505 
Indoor atmospheres, 349-361 

coarse particle testing, 356-357, 360 
corrosive gas testing, 355-356, 360 
description of environment, 349-353 
dewpoint monitoring, 359 
field testing, 359-360 
fine particle concentrations, 351 
fine particle testing, 357-360 
ground synthetic dust mixture, 357-358 
metal coupon exposures, 359-360 
standards, 360-361 
testing for thermal, humidity, and bias 

effects, 355, 359 
testing of electronic equipment, 354 
unique apsects of testing, 353-354 
variables, 354-355 

Industrial applications, 187-193 
corrosion test specimens, 189 
crevice corrosion, 191 
electrical resistance probes, 189-190 
electrochemical probes, 190-191 
galvanic corrosion, 191 
hydrogen probes, 191 
in-plant testing, 187 
maintaining device installation, 188-189 
measurement  technologies, 187-188 
online monitoring, 191-192 
specimens, 189 
standards, 192-193 
stress corrosion cracking, 191 
testing precautions, 192 

Industrial chemicals, 418-423 
batch and continuous processes, 

418-423 
chlorides and halides, 421 
contaminating chemicals, 42 I--422 
corrosion testing, 422-423 
crevice corrosion, 421 
heat transfer, 421 
pH, 419-420 
pressure and temperature effects, 419 
test design, 422 
unique aspects, 418-423 
velocity, 421 

Industrial waters, 413-417 
coupon tests, 415 
differential flow cell technique, 417 
distribution in a process plant, 413 
electrical and electrochemical methods, 

415 
laboratory testing, 414 
miniature heat exchanger with 

combined corrosion and fouling 
evaluation, 416 

plant testing, 414-416 
synthetic crevice devices, 416 
test exchangers, 415-4 t6 
thin layer activation, 416 

Inspection, commercial aircraft, 688 
Instrumented pigs, pipeline, 702 
Insulators, electric power, 725 

ISO 
ISO 
ISO 
ISO 
ISO 
ISO 
ISO 
ISO 
ISO 
ISO 
ISO 
ISO 
ISO 
ISO 
ISO 
ISO 
ISO 

Intergranular attack, evaluating 
susceptibility, 259-261 

Intergranular corrosion, 64, 
244-264, 386 

65% nitric acid test, 250-251 
aluminum and a luminum alloys, 

552, 554 
annealing effect, 247 
associated with precipitates, 245 
copper sulfate-sulfuric acid tests, 

251-253 
electrochemical potentiokinetic 

reactivation tests, 255-258 
ferric sulfate-50% sulfln-ic acid tests, 253 
freshwater corrosion testing, 180 
future developments, 261-264 
grain-boundary imperfection effect, 245 
grain-face corrosion rate, 245 
medical and dental materials, 840 
metals processing, 772-773 
nickel and nickel alloys, 582 
nickel-rich chromium-bearing alloys, 

257-259 
nitric-hydrofluoric acid tests, 255 
origin of evaluation tests, 250 
oxalic acid etch tests, 253-255 
precipitates at grain boundaries, 249 
principles, 244-247 
seawater, 370 
testing strategy, 259-261 
weld decay zone, 262 

Intergranular cracking, copper and 
copper alloys, 569 

Internal combustion exposure, 
automobiles, 675 
Internal functional liquids, automobiles, 

675-676 
Internal bydrogen embrittlement, 325 
International System of Units, 17 
Internet, 102 
Interphase, in prescence of corrosion 

inhibitors, 49(P491 
Intertidal zone, piers and docks, 

718-719 
Ion scattering spectroscopy, 81 
IR-problem, corrosion inhibitors, 490 
Iron, pipeline, 696 
ISO 1462, 375, 680, 684, 856 
ISO 2160, 858 
ISO 3160-2, 856 
ISO 3183-3, 818 
ISO 3231, 132, 135 
ISO 3651, 857 
ISO 3768, 666 
ISO 3769, 680, 758 
ISO 3770, 680, 758 
ISO 4404, 858 

4524-2, 758 
4536 856 
4538 856 
4539 856 
4540 168, 375, 666, 684, 856 
4541 132, 856 
4542 168, 681,856 
4543 857 
4623 375, 857 
4952 858 
6251 858 
6351 858 
6270-1,132 
6957, 569, 857 
6988, 857 
7253, 132 
7384, 375, 680-681,857 
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ISO 7441,164,168,240,242,857 
ISO 7539,375 
ISO 7539-1 174,857 
ISO 7539-2 171,174,857 
ISO 7539-3 171,174,857 
ISO 7539-4 857 
ISO 7539-5 171 
ISO 7539-5 174,857 
ISO 7539-6 555,857 
ISO 7539-7 555,562,857 
ISO 7539-8 857 
ISO 7549-6 564 
ISO 8044, 679, 857 
ISO 8407,173-174,679,857 
ISO 8565,168,681,857 
ISO 8993,174,375,857 
ISO 8994,168,174,375,858 
ISO 9223,168,348,560,755,858 
ISO 9223-6, 162 
ISO 9224,168,348,560,858 
ISO 9225,168,348,858 
ISO 9226,168,348,681,858 
ISO 9227,132,680,758,858 
ISO 9400, 858 
ISO 9455, 858 
ISO 9591,375,858 
ISO 10062 132,680,684,760,858 
ISO 10270 858 
ISO 10289 857 
ISO 11130 858 
ISO 11303 168, 858 
ISOl1306 375,858 
ISO 11463 375, 858 
ISO 11474 858 
ISO 11782 375 
ISO 11782 375,858 
ISO 11845 375,858 
ISO 11846 858 
ISO 11881 858 
ISO 11972 858 
ISO 11997 857 
ISO 13402 858 
ISO 13806 858 
ISO 14713 858 
ISO 14993 858 
ISO 15156 812 
ISO 15324 858 
ISO 16701 858 
ISO 65092 857 
ISO corrosion dassification system, 

outdoor atmospheres, 347 
ISO DIS 16701, 132 
ISO TC 156,161 
ISO TR 8502-1,857 
ISO TR 10129, 858 
ISO TR 10217, 858 
ISO TR 10271,858 
ISO TR 12928,858 

JASOM609,681 
JASOM610,132,681 
~ S  H8681,680 
~ S  Z2371, 132, 680-682 
~ S  Z2381,681 

K 

Kettle test, 484 
Kinetic modeling, 792 
Kinetics, high-temperature gases, 36 
Kohler principle of illumination, 70-71 
Krebs-Ringer solution, 841 

Langelier saturation index, 380-381 
Langmuir isotherm, 483 
Latin square design, 55-56 
Lawrence gage, 328 
Lead and lead alloys, 531-536 

acidity/alkalinity, 534 
corrosion, 533-534 
effects of alloying, 532 
environment, 536 
galvanic corrosion, 535 
gases, 534-535 
metal-matrix composites, 646 
microstructural effects, 532 
mill products, 532-533 
natural protective films, 531-532 
salt spray, 535 
salts, 534-535 
sensitivity to environmental factors, 

534-535 
soil, 394-395, 534-535 
solubility, 533 
world consumption, 531 

Lead-antimony, 532 
Lead-calcium, 532 
Lead-copper, 532 
Lead paint, bridges, 711 
Lead-silver, 532 
Lead-tin, 532 
Life prediction, 92-94, 317-318 
Linear polarization 

chemical processing, 787-789 
chemical pulping, 801 
corrosion inhibitors, 490 
industrial waters, 415 

Linear polarization-resistance meter, 
water handling systems, 828-829 

Linear rate law, 436 
Linear reaction kinetics, high- 

temperature corrosion, 194-195 
Linear regression, 86-87 
Linings, pipeline, 698 
Liquid drop erosion, 274 
Liquid impingement erosion, tests, 276 
Liquid metal embrittlement, 73-74, 569 
Liquid metals, 465-477 

aluminum and aluminum alloys, 551 
axial heating rate, 470 
circulation type, 470 
containment surface condition, 468 
corrosion product deposition, 472 
environment, 465 
exposure temperature, 468-469 
exposure time, 471 
external environment effect, 472 
forced-convection loops, 476 
heat input/removal zones, 470 
large engineering experiments, 476-477 
loop temperature differential, 471 
mechanical stress, 470-471 
monometallic or multi-metal/alloy 

containment system, 471-472 
nickel and nickel alloys, 581 
reactive impurity content, 469 
refluxing capsules, 474 
rotating cylinder technique, 475 
seesaw capsules, 474-475 
specimen examination, 473 
stainless steels, 588 
static isothermal capsules, 473-474 
test procedures, 472-473 
test specimen configuration, 471 
thermal-convection loops, 475-476 

thermophysical condition, 467-468 
unique aspects, 465-467 
use of capsules for pre-exposure, 475 
variables, 467-472 
velocity, 469 

Liquids, physical properties, 31 
Liquor heater corrosion, 803 
Localized corrosion, 63, 119-120 
Log-normal distribution, 85 
Logarithmic reaction kinetics, high- 

temperature corrosion, 195-196 
Loop temperature differential, liquid 

metals, 471 
Low pressure, military aircraft and 

equipment, 694 
LP-463PB-10-01, 132 
LP-463PB-22-01,132 
LP-463PB-45-01,132 
LP-RPES-COR, 768 

M 

Macrofouling films, seawater, 367 
Magnesium and magnesium alloys, 

537-545 
compositional effects, 537-539 
contaminant  tolerance limits, 538 
corrosion characteristics, 537-541 
corrosion testing, 544-545 
elevated temperature, 542 
environmental factors, 541-544 
galvanic corrosion, 542-544 
gravimetric corrosion rates, 544-545 
humidity tests, 545 
ions/salts, 541 
metal fasteners, 543 
metal-matrix composites, 644-645 
metallurgical t reatment effect, 539-540 
mill products, 540 
organic compounds, 542 
painted corrosion performance, 545 
protective films, 537 
stress-corrosion cracking, 540-541 

Magnesium-zinc alloys, 540 
Magnetic resonance imaging, cautions with 

medical and dental materials, 836 
Maintenance steering group system, 96-98 
Manganese, stainless steels, 585 
Manholes, telecommunications, 763 
Marine atmosphere zone, piers and 

docks, 719 
Martentsitic stainless steels, 587 
Mass change analysis, high-temperature 

gases, 445 
Mass loss tests, 109, 206-208 
Mass transport  overpotential, 110 
Mattsson's solution, 570 
Mechanical coatings, steel, 621-622 
Mechanical damage, pipeline, 700 
Mechanical polishing, 68 
Mechanical property testing, high- 

temperature/high-pressure 
corrosion testing, 154 

Mechanical pulping, 803 
Mechanical stress, liquid metals, 470-471 
Mechanical treatments, a luminum and 

aluminum alloys, 548-549 
Medical and dental materials, 834-843 

corrosion environments, 841 
corrosion evaluation, 842 
corrosion-fatigue, 840 
crevice corrosion, 840 
dental alloys, 837-838 
fretting corrosion, 840 
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future, 843 
galvanic corrosion, 840-841 
implants, 834-835 
intergraular corrosion, 840 
metallic dental materials, 835-836 
minimization of corrosion, 839 
MRI cautions, 836 
pitting, 839-840 
problem areas, 841 
regulations, 842-843 
stress corrosion cracking, 840 
surface modification, 838-839 
surgical implant alloys, 836-837 

Membranes, concrete, 410 
Mercurous nitrate test, copper and 

copper alloys, 569 
Mercury, aluminum and aluminum alloys 

effect, 551 
Metal coupon exposures, indoor 

atmospheres, 359-360 
Metal dusting, 74, 437-440 
Metal ion contamination, 780 
Metal-matrix composites, 637-652 

aluminum, 637-644 
alumina effect, 641-642 
boron effect, 637-638 
effect of diffusion bonds and 

microsturctural contaminants, 642 
graphite effect, 638-639 
mica effect, 642 
reinforcement constituent effect, 

642-644 
silicon carbide effect, 639-641 

comparison of corrosion behavior, 
651-652 

copper, 648-649 
corrosion fatigue, 651 
depleted uranium, 646 
depth of attack, 649 
dissolution behavior, 650 
galvanic corrosion, 640-641,650-651 
gravimetric evaluation, 649 
lead, 646 
loss in mechanical properties, 649 
magnesium, 644-645 
pitting corrosion, 651 
stainless steel, 646-647 
stress corrosion, 651 
titanium, 647-648 
uniform corrosion, 651 
zinc, 649 

Metallic coatings on steel, 620-630 
aluminum and aluminum alloys, 

622-623 
cabinet tests, 626-627 
cadmium, 623 
chemical vapor deposition, 621 
chromium, 623 
corrosion resistance, 623-624 
corrosion testing, 624-630 
cyclic tests, 627 
diffusion, 621 
electrochemical impedance 
spectroscopy, 628 
electrochemical tests, 627-629 
electroplating, 620-621 
functions, 620 
hot dip coatings, 620 
mechanical coating, 621-622 
physical vapor deposition, 621 
simulated service, 625 
static atmospheric testing, 625-626 
terne, 623 
thermal spray, 621 

tinplate, 623 
zinc and zinc alloys, 622, 624 

Metallographic analysis, 66-75 
corrosion due to phase changes, 73 
dealloying, 72-73 
general corrosion, 73 
high temperature corrosion, 74 
high-temperature gases, 444-445 
liquid metal embrittlement, 73-74 
metal dusting, 74 
oxidation, 74 
pitting, 71-72 
sample selection, 66-75 
stress corrosion cracking, 71 
sulfidation, 74 

Metallurgical treatments, aluminum and 
aluminum alloys, 547-548 

Metallurgy 
impact on corrosion, 176 
selection, corrosion inhibitors, 495-496 

Metals 
density, 33 
equivalent weight values, 28-29 
flue gas desulfurization, 746 

Metals processing, 769-778 
corrosive atmospheres, 775 
crevice corrosion, 774-775 
electrochemical tests, 776-777 
factors influencing corrosion 

resistance, 769-770 
forms of corrosion, 769 
future testing needs, 778 
in-plant and field testing, 772 
intergranular corrosion tests, 772-773 
materials selection, 769 
passivation, 775-776 
pitting, 774-775 
procedure manuals, 777-778 
quality control tests, 771 
sampling and statistical analysis, 777 
service environment and operation, 770 
simulated-service tests, 771 
stress-corrosion cracking, 773-774 
test selection, 771 

Metric practice guide, 20-21 
Mica, effect on aluminum metal-matrix 

composites, 642 
Microbiological activity, soils, 390-391 
Microbiological effects, 509-519 

alternating current methods, 514--515 
direct current polarization technique, 

513 
dual cell techniques, 516 
electrical resistance probes, 516 
electrochemical noise, 516 
field tests, 518-519 
microelectrode techniques, 515 
multiple crevice assembly, 517 
open circuit corrosion potential, 512 
performing test without influence of 

microbes, 517-518 
pitting potentials, 514 
polarization resistance, 513 
potentiodynamic sweep techniques, 

514 
proper sampling techniques, 511-512 
redox potential, 512-513 
remote crevice assembly, 517 
scanning vibrating probe techniques, 515 
Tafel polarization, 513-514 
unique aspects, 509-510 
variables, 510-511 

Microbiologically influenced corrosion 
testing, 577-578, 698, 797 

Microelectrode techniques, 
microbiological effects, 515 

Microstructural contaminants, effect on 
aluminum metal-matrix 
composites, 642 

Microstructure, 559, 586 
MIL 202F, 767 
MIL 883C, 767 
MIL-A-81801,526 
MIL-C-16173, 683 
MIL-C-81309, 683 
MIL-I-46955, 683 
MIL-STD-810, 132, 694-695 
MIL-STD-810E, 349-361 
MIL-STD-810E-14, 353, 356, 360-361 
MIL-T-5422, 683, 758 
Military aircraft and equipment, 693-695 
Mill products, 540, 549, 587 
Miniature heat exchange, with combined 

corrosion and fouling evaluation, 416 
Mixed flowing gas, 136 
Mixed-potential theory, 117, 235 
Modeling 

bottom up approach, 92 
extreme value statistics, 94 
mathematical, 92-94 
top down approach, 95-99 

Moisture content, pipeline, 697 
Molten salts, 457-463 

ceramics, 461-463 
controlled laboratory testing, 459-460 
high-temperature corrosion, 201 
immersion test, 460-461 
simulation burner rigs, 458--459 
test condition selection, 457 
thick deposits, 461 
thin deposits, 458-461 

Molybdenum 
stainless steels, 586 
carbide precipitates, 249 

Monitoring devices, installation, 188-189 
Monometallic containment system, liquid 

metals, 471-472 
Mounting, 66-67 
MTI standards, 143 
Multi-metal/alloy containment system, 

liquid metals, 471-472 
Multiple crevice assembly, 223-224, 517 
Multiple regression analysis, 87 
Multiplication factors, 22 

N 

NACE 3D170, 193 
NACE MR0174, 813, 859 
NACE MR0175, 193, 812, 814, 818, 821, 

859, 812 
NACE MR0176, 816, 859 
NACE MR0274, 860 
NACE RP0100, 859 
NACE RP0169, 395, 713, 859 
NACE RP0170, 820, 860 
NACE RP0172, 168, 713 
NACE RP0173, 375, 560, 860 
NACE RP0174, 396, 859 
NACE RP0175, 859 
NACE RP0176, 168, 719, 819, 859 
NACE RP0177, 396, 859 
NACE RP0178, 861 
NACE RP0180, 859 
NACE RP0181, 819, 859 
NACE RP0182, 860 
NACE RP0184, 861 
NACE RP0185, 860 
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NACE RP0186, 817 NACE TM0186 
NACE RP0187, 563, 713, 719 NACE TM0187 
NACE RP0188, 861 NACE TM0192 
NACE RP0189, 193, 860 NACE TM0193 
NACE RP0190, 819, 860-861 NACE TM0194 
NACE RP0191, 814, 860 NACE TM0196 
NACE RP0192, 817, 860 NACE TM0197 
NACE RP0193, 859 NACE TM0198 
NACE RP0194, 859 NACE TM0199 
NACE RP0196, 859 NACE TM0270 
NACE RP0197, 858 NACE TM0274 
NACE RP0198, 858 NACE TM0275 
NACE RP0199, 859 NACE TM0284 
NACE RP0200, 860 NACE TM0286 
NACE RP0272, 679 NACE TM0294 
NACE RP0273, 814, 860 NACE TM0296 
NACE RP0274, 396, 860 NACE TM0297 
NACE RP0275 NACE TM0298 
NACE RP0276 NACE TM0299 
NACE RP0278 NACE TM0374 
NACE RP0281 NACE TM0384 
NACE RP0285 NACE TM0398 
NACE RP0286 NACE TM0399 
NACE RP0287 NACE TM0497 
NACE RP0288 NACE TM0498 
NACE RP0290 
NACE RP0291 
NACE RP0292 
NACE RP0294 
NACE RP0295 
NACE RP0296 
NACE RP0297 
NACE RP0298 
NACE RP0300 
NACE RP0372 
NACE RP0375 
NACE RP0376 
NACE RP0386 
NACE RP0387 
NACE RP0388 
NACE RP0390 
NACE RP0394 
NACE RP0395 
NACE RP0398 
NACE RP0399 
NACE RP0472 
NACE RP0475 
NACE RP0487 
NACE RP0490 
NACE RP0491 
NACE RP0492 
NACE RP0495 
NACE RP0497 
NACE RP0502 
NACE RP0572 
NACE RP0575 
NACE RP0590 
NACE RP0591 
NACE RP0592 
NACE RP0675 
NACE RP0690 
NACE RP0692 

860 
860 
860 
186, 713,861 
396 
396,859 
713, 861 
861 
713 
814, 860 
860 
859 
861 
860 
861 
861 
859 
819,861 
396, 819,860 
861 
861 
239,819,859 
859 
713 
861 
861 
861 
861 
820, 860 
817, 860 
396,859,861 
861 
816,860 
819,859,861 
861 
859 
395,403 
859 
859 
859 
168,861 
861 
859 
859 
168,861 

NACERP0775 143-144,193,560,818,860 
NACETM0169 178, 193, 560, 860 
NACE TM0170-70,168 
NACETM0171, 143, 157, 177-178, 561,860 
NACE TM0172,821 
NACE TM0173,817,860 
NACE TM0174,143,635,861 
NACE TM0175-75,168 
NACE TM0177,156,563,774,814,818,860 
NACE TM0183,814,861 
NACE TM0184, 861 
NACE TM0185,143,156,814,861 

814,861 
816, 860 
861 
859 
860 
861 
860 
156, 860 
860 
561 

143,157,178,383,561,860 
860 
143,564, 821,860 
143,416,860 
859 
860 
861 
860 
859 
143,382,817,860 
814, 861 
859 
859 
859 
859 

NACE TM0499 859 
Near mud drum, 805 
Near surface techniques, 81 
Nernst equation, 107-108 
NES M0140, 132 
NES M0158, 132 
Neural networks, 100-101 
Nickel and nickel alloys, 580-584 

alloying effects, 580 
aqueous solution variables, 581 
crevice corrosion, 582 
depth of attack measurements, 581 
electrochemical testing, 584 
environmental factors, 581 
gravimetric, 581 
hydrogen, 581 
intergranular corrosion, 582 
liquid metals, 581 
metallurgical factors, 580 
microstructural effects, 580-581 
pitting corrosion, 581,583 
stainless steels, 585 
stress corrosion cracking, 583 
uniform corrosion, 581-582 

Nickel-chromium-molybdenum alloys, 
seawater corrosion, 376 

Nickel-copper alloys, seawater corrosion, 
376 

Nickel-rich chromium-bearing alloys, 
257-259 

Nickel silvers, 567 
Nikel-chromium-iron alloys, phase 

formation, 73 
Niobium, 585, 618-619 
Nitric-hydrofluoric acid test, 255 
Nitridation, high-temperature corrosion, 198 
Nitrogen, stainless steels, 585 
Nondestructive evaluation, 

electrodeposited coatings, 662 
Nonmetallic coatings, 632-636 

cooperative practice yielding, 636 
corrosion effects, 634 
corrosive environmental exposure, 634 
materials, 632 
noncorrosive effects, 634 
service life testing, 636 
test method selection, 634-636 

Nonmetallic inorganics, flue gas 
desnlfurization, 747-748 

Nonmetallic materials, 100-101,799-800, 
816-817 

Nonstandard operations, chemical 
processing, 780-781 

Normal distribution, 84 
Notches, hydrogen damage, 326 
Nova rupture risk, 96 
Nuclear power, 727-736 

corrosion problems, 733-734 
corrosion testing, 734-736 
failure modes, 733 
future, 736 
materials of construction, 727-728 
power conversion and auxiliary 

systems, 729, 732-733 
pressure vessels and heat transfer 

components, 728-729 
reactor coolant systems, 728-733 

Offshore structures, 819 
Oil and gas production, 812-819 

artificial lift wells material selection, 816 
coatings and linings, 814 
corrosion, 812-814 
corrosion resistance alloy, 815-816 
field tanks and vessels, 819 
HIC resistance, 818 
hydrogen effects, 818 
inhibition, 813-814 
monitoring corrosion, 817-819 
offshore structures, 819 
oil products, 821 
oil refining, 819-921 
sulfide stress cracking, 814-815 
surface piping, 817-819 
testing nonmetallic materials, 816-817 
water injection wells and facilities, 817 

Oil products, 821 
Oil refining, 819-921 
Oilfield corrosion test environments, 

156-157 
Online monitoring, industrial 

applications, 191-192 
Open circuit corrosion potential, 

microbiological effects, 512 
Optical etching, 70 
Organic coatings, 127, 394 
Organic compounds, 542, 569, 746-747 
Organic liquids, 448-456 

cathodic process, 454 
corrosion types, 448-449 
coupon testing, 454 
electrochemical testing, 455 
environment, 448-449 
environmental variables, 451-454 
field testing, 455-456 
surface film, 453 
unique aspects, 449-451 
variables, 449 
water content, 450, 452 

Outdoor atmospheres, 343-348 
acidity/alkalinity, 541 
corrosion yard instrumentation, 344-345 
ISO corrosion classification system, 

347-348 
laboratory simulation tests, 348 
site selection and preparation, 343-344 
special testing procedures, 346-347 
stainless steels, 588 
terminology, 344 
test specimens and identification, 

345-346 
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Overhead ground wires, electric power, 
725 

Overvoltage values, 26 
Oxalic acid etch tests, 253-255 
Oxidation 

high-temperature, 197, 436 
metallographic analysis, 74 

Oxidation rate laws, high-temperature 
gases, 436-437 

Oxidation reduction poential, water 
handling systems, 831 

Oxidation testing, 575, 597 
Oxide formation model, dealloying, 281 
Oxidizing salts, copper and copper alloys, 

569 
Oxygen 

content, pipeline, 698 
dissolved, in seawater, 365-366 
in sodium, 469 
in soils, 390, 392 

Paint, evaluation in commercial aircraft, 
689, 691 

Paper machine, 795-798 
Paper, see Pulp and paper 
Parabolic rate law, 436 
Parabolic reaction kinetics, high- 

temperature corrosion, 195 
Paralinear rate law, 436-437 
Particle induced X-ray emission, 81 
Particles 

effect on lead metal-matrix composites, 
646 

transport, indoor atmospheres, 352 
see also Fine particles 

Parting limit, 282-283 
Passivation, metals processing, 775-776 
Penetration rate, corrosion rate 

conversion to, 109 
Percolation model, dealloying, 281 
Performance assessment, piers and 
docks, 720 
Permeation method, 123-124 
Petroleum production and refining, 

425-433, 812-821 
corrosion testing, application to new 

production, 431-432 
crude oil, 427-429, 431 
environments, 425-427 
gas and gas condensate phases, 426 
hydrocarbon gas systems, corrosion 

testing, 430 
laboratory corrosion testing, 429-431 
liquid water phase, 426-427 
physical phases, 425 
preventing changes in solution 
chemistry, 431 
produced water systems, corrosion 

testing, 430M31 
sweet/sour, 425 
temperature and pressure, 426 
oil and gas production, 812-819 

pH 
in chemical processing, 781 
corrosion inhibitors, 484 
industrial chemicals, 419-420 
seawater, 366 
soils, 390, 400 

Pharmaceutical materials, 846-847 
Phase transport-controlled erosion, 

seawater, 370 
Phosphor bronzes, 567 

Physical properties, 31-32, 37 
Physical vapor deposition, 621 
Pickling, zirconium and hafnium, 614 
Piers and docks, 716-721 

composite materials, 71 6-717 
corrosion control, 719-720 
corrosive environments, 717-719 
design, 719-720 
immersion zone, 718 
intertidal zone, 718-719 
marine atmosphere zone, 719 
materials selection, 717 
need for standardization, 721 
performance assessment, 720 
problem areas, 720 
protective coatings, 719 
reinforced and prestressed concrete, 

716 
sediment zone, 718 
splash and spray zone, 719 
test methods, 720-721 
wood, 716 

Pilot plant testing, chemical processing, 
784 

Pipe coupon, 701 
Pipeline, 696-704 

above-ground installation, 699-700 
bimetallic couples, 700 
buried, external corrosion direct 

assessment, 402-404 
close interval survey, 703 
corrosion control, 698-700 
corrosion environments, 697-698 
corrosion resistance alloy, 818 
coupons, 701,704 
electrochemical methods, 702-703 
environmental cracking, 700 
in-place measurement, 701 
instrumented pigs, 702 
materials, 696-697 
mechanical damage, 700 
monitoring corrosion, 818-819 
oil and gas production, 817-819 
remote monitoring, 704 
statistical evaluation, 702 
stress differences, 700 
ultrasonic inspection, 701-702 
visual evaluation, 700-701 
welds, 700 

Pipeline risk evaluation, corrosion index, 
97-99 

Pit propagation rate test, 218 
Pitting, 63, 211-220, 791 

alteration of test methods, 213 
aluminum and aluminum alloys, 552, 554 
causes, 93 
copper and copper alloys, in condenser 

tubes, 572-573 
corrosion potential, 213 
coupon testing, 211-213 
critical temperature tests, 218 
cyclic polarization, 215-217 
electrochemical noise, 218-219 
electrochemical tests, 213-219 
exposure environments, 212-213 
freshwater, 178, 383 
galvanostatic measurements, 217 
medical and dental materials, 839-840 
metal-matrix composites, 651 
metallographic analysis, 71 
metals processing, 774-775 
nickel and nickel alloys, 581,583 
potentiostatic measurements, 217-218 
predictive capabilities, 219 

pulp and paper, 797 
salt spray (fog) testing, 212-213 
seawater, 369 
Seawater corrosion testing, 171 
shot noise methods, 121.-122 
soils, 392-393 
specimen preparation, 211-212 
stainless steels, 588-589 
steels, 561 
titanium, 605-606 

Pitting potentials, microbiological effects, 
514 

Plate steel, 562-563 
Polarization methods, 109--117 

concentration effects, 110-111 
freshwater, 382-383 
metal-matrix composites, 650 
pipeline, 702-703 

Polarization resistance, 60, 111-112 
electrodeposited coatings, 661 
measurements, complications, 112 
microbiological effects, 513 
solution resistance, 110 

Polarization scans, corrosion prediction, 100 
Polishing, 68-69 
Population, 83 
Potential, 59, 120-121 
Potential mapping, soils, 185 
Potential measurements, pipeline, 703 
Potential probe methods, 118 
Potentiodynamic methods, 122-123 
Potentiodynamic polarization, 789 
Potentiodynamic sweep techniques, 

microbiological effects, 514 
Potentiostatic tests, 119, 217-218, 576 
Poured concrete lining, 707 
Powder metallurgy materials, 664-669 

atmospheric testing, 665 
electrochemical tests, 666-667 
ferrozyl test, 667-668 
immersion tests, 665-666 
salt spray tests, 666 
sintered stainless steels, 668-669 

Power conversion and auxiliary systems, 
729, 732-733 

Precast concrete lining, 706 
Precipitation-hardening alloys, stainless 

steels, 587 
Precorroded surfaces, inhibition, 496-497 
Pressure vessels, nuclear power, 728-729 
Pressurized corrosion tests, 147-149 
Probability distribution, 83-84, 84.85 
Probability functions, propagation, 94-99 
Probability sampling, 53 
Probe testing, chemical processing, 

787-788 
Process control, hydrogen damage, 328-329 
Produced water gas systems, corrosion 

testing, 430-431 
Programmed stress intensity 

experiementation, corrosion 
fatigue, 316 

Protective coatings and films 
aluminum and aluminum alloys, 547, 

549-550, 556 
copper and copper alloys, 565 
electrochemical evaluation, 125-127 
metallic, on steel, 628 
stainless steels, 585 

Pulp and paper, 795-806 
bleach plant, 798-800 
chemical pulping, 800-803 
corrosion fatigue, 798 
corrosion inhibitors, 797 
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electrochemical testing, 797 
mechanical pulping, 803 
microbiologically influenced corrosion, 

797 
pitting, 797 
recovery boiler, 803-805 
structural coatings testing, 798 

Q 

Quality control tests, metals processing, 771 

R 

Rain, military aircraft and equipment, 695 
Randomization, 53-55 
Reactor coolant systems, nuclear power, 

728-733 
Redox potential, microbiological effects, 

512-513 
Reference potentials, conversion factors, 27 
Refiner plate corrosion and wear testing, 

803 
Refluxing capsules, liquid metals, 474 
Refractories, copper smelting, 578 
Reinforcement constituents, a luminum 

metal-matrix composites 
effect on corrosion fatigue, 643-644 
effect on stress corrosion, 642-643 

Remote crevice assembly, microbiological 
effects, 517 

Remote monitoring, pipeline, 704 
Replication, 83 
Residual fuel oil corrosion tests, high- 

temperature corrosion, 200 
Resistance probes, freshwater, 383 
Resistivity, 399-400, 405 
Retaining walls, 707 
Ringer's solution, 841 
Ripple loads, hydrogen damage, 333 
Risk assessment, gas pipeline, 95-97 
Rotating cylinder technique, liquid 

metals, 475 
Rutherford Backscatter Spectroscopy, 81 

SAE 1941, 683 
SAE H1293, 684 
SAE H1859M, 684 
SAE H2929M, 684 
SAE HS-23, 683 
SAE HS-40, 683 
SAE J207, 684 
SAE J304, 683 
SAE J400, 681,684 
SAE J401, 861 
SAE J814, 683 
SAE J1034 683 
SAE J1047 681, 
SAE J1211 683 
SAE J1280 682 
SAE J1293 681, 
SAE J1434 861 
SAE J1562 861 
SAE J1563 627, 
SAE J1677 861 
SAE J1703 683, 
SAE J1705, 683 
SAE J1755, 861 
SAE J1879, 683 
SAE J1885, 684 
SAE J1950, 625, 
SAE J1976, 681, 

683,684 

682,684 

681,684,758 

684 

681,683 
684 

SAE J2020, 680 
SAE J2334, 132, 136-137, 527, 627, 630, 

635,681,684, 861 
SAE P78, 682 
SAE P228, 681 
SAE USCAR-1,132 
Safety, high-temperature/high-pressure 

corrosion testing, 154 
Salinity, seawater, 366 
Salt droplet test, copper and copper 

alloys, 571 
Salt spray (fog) testing, 131-132 

copper and copper alloys, 570-571 
electrodeposited coatings, 660 
lead and lead alloys, 535 
military aircraft and equipment, 694 
modified, copper and copper alloys, 571 
pitting, 212-213 
powder metallurgy materials, 666 
seawater, 372 

Salt water, see Seawater 
Salts 

copper and copper alloys, 569 
lead and lead alloys, 534-535 
stainless steels, 588 
see also Molten salts 

Salt/SO 2 spray (fog) test, 134 
Sample, 66 

definition, 83 
etching, 69-71 
fixturing and mounting, 66-67 
grinding, 67-68 
metallographic interpretation, 71 
polishing, 68-69 
selection, 66 

Sand, military aircraft and equipment, 695 
Scanning auger microscopy, 78 
Scanning electron microscopy, 72 
Scanning force microscopy, 81 
Scanning Kelvin probe, 81-82 
Scanning tunneling microscopy, 81 
Scanning vibrating probe techniques, 

microbiological effects, 515 
Scratch repassivation, 120, 122 
Sealers, concrete, 410 
Seals, 780 
Seawater, 362-376 

biological organisms, 366-367 
composition, 263 
corrosion mechanisms, 369-371 
dealloying, 370 
deep ocean, 364 
dissolved oxygen, 365-366 
ennoblement, 371 
environmental zones, 362-364 
heavy metals, 368-369 
hydrogen embritflement, 371 
mud, 364 
pH and carbonates, 366 
phase transport-controlled corrosion, 

370 
salinity effect, 366 
splash/spray, 363 
standards, 374-375 
submerged/shallow ocean, 363-364 
sulfides, 368 
temperature effects, 364-365 
tidal zone, 363 
turbulence, 368 
under-deposit attack, 369 
uniqueness, 364 

Seawater corrosion testing, 170-174, 
371-374 

cavitation, 370 

copper and copper alloys testing, 568, 
572 

corrosion performance of materials, 
375-376 

crevice corrosion, 171,369 
deep ocean testing, 172-173 
duration of exposure, 171 
electrochemical impedance 
spectroscopy, 373 
electrochemical testing, 372-373 
electrical resistance probes, 374 
environmental cracking, 370, 373-374 
erosion corrosion, 370 
field evaluation, 374 
galvanic corrosion, 171,369-370 
general corrosion and pitting, 171 
high velocity flow testing, 373 
immersion testing, 372 
in-service testing, 374 
intergranular corrosion, 370 
laboratory evaluation, 371-372 
number  of specimens, 171 
pitting, 369 
salt spray (fog) testing, 372 
simulated service testing, 374 
slow strain test, 373 
specimen configuration, 170-171 
specimen evaluation, 173 
specimen exposure and retrieval, 

172-173 
specimen preparation, 171-172 
static testing, 172 
stress corrosion, 171 
ultrasonic measurements, 374 
velocity testing, 172, 367-368 

Secondary ion mass spectroscopy, 80 
Secondary neutral mass spectroscopies, 

80--81 
Sediment zone, piers and docks, 718 
Seesaw capsules, liquid metals, 474-475 
Sensitization, 784, 802-803 
Service testing 

high-temperature corrosion, 198-200 
nonmetallic coatings, 636 

Sheet steel, 562 
Shot noise methods, pitting, 121 - 122 
SHRP C 103, 410 

phase formation, metallographic 
analysis, 73 

Silicon stainless steels, 586 
Silicon carbide, effect on metal-matrix 

composites, 639-641,645, 648 
Simulated field failures, 

telecommunications, 765-766 
Simulated-service tests, 625, 771 
Single phase flow, 64-65 
Sipon test, 792 
Slow-strain-rate tension tests, 337-338 
Slow strain rate test, 373, 606, 791-792, 815 
Small crack methods, corrosion fatigue, 

316-317 
Smooth specimen A~ life method, 

corrosion fatigue, 310-311 
Sodium, oxygen in, 469 
Soil resistivity, pipeline, 697 
Soils, 181-186, 387-404 

aeration and oxygen content, 390, 392 
anaerobic bacteria, 391 
biological activity tests, 401 
burial site, 182 
cleaning and examination of 
specimens, 183 
considerations for physical 

measurements, 182 
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copper and copper alloys, 568, 576 
corrosion, 391-395 
corrosion protection, 394 
definition and classification, 387-388 
direct and indirect measurements, 

395-396 
dissolved salts and corrosion agents, 390 
disturbance of natural soils, 391 
electrical resistance probe, 396 
electrochemical laboratory tests, 401402 
electrochemical measurements, 184-186 
external corrosion direct assessment, 

burid pipelines, 402404 
factors affecting corrosion, 708 
field and laboratory tests, 396-397 
galvanic corrosion, 185, 392-394 
highways, tunnels, and bridges, 708, 712 
lead and lead alloys, 534, 535 
maintaining records, 181 
measurement for ions, 400-401 
microbiological activity, 390-391 
moisture, 388-389 
permeability to moisture and air, 698 
pH, 390, 400, 697-698 
pit depth, 184 
pitting corrosion, 392-393 
potential mapping, 185-186 
potential measurement in situ, 397-398 
redox potential, 397-398 
resistivity, 399-400 
specimen design, 181-182 
specimen emplacement, 182-183 
specimen retrieval, 183 
steels, lead, and copper, 394-395 
stray current corrosion, 392 
stress-corrosion cracking, 393 
stress induced failure, 184 
weight loss, 183-184 
zinc, 529 

Solar radiation, military aircraft and 
equipment, 694-695 

Solubility, 323 
Soluble ion content, pipeline, 698 
Solution line, 782-783 
Solution, stability, 784 
Solvents, physical properties, 452 
Specimen preparation, 144-145, 198-199, 

211-212 
Splash zone, 719, 782 
Spray zone, piers and docks, 719 
Sputter rates, 79 
SSl17211, 527-529, 681 
Staining corrosion, 553-554 
Stainless steels, 585-589 

acids, 587-588 
alkalis, 588 
alloying effects, 585 
aluminum addition, 585 
anstenitics, 586 
composition, 247 
concrete, 410 
copper, 585 
crevice corrosion, 589 
duplex, 587 
ferritics, 586-587 
general corrosion, 588 
grain boundary composition, 246 
intergranular corrosion, 588 
liquid metals, 588 
manganese, 585 
martensitic, 587 
metal-matrix composites, 646-647 
microstructure, 586 
mill products, 587 

molybdenum, 586 
nickel, 585 
niobium, 585 
nitrogen, 585 
outdoor armospheres, 588 
piers and docks, 716 
pipeline, 696 
pitting corrosion, 588-589 
precipitation-hardening alloys, 587 
protective film, 585 
salts, 588 
seawater corrosion, 376 
silicon, 586 
sintered, processing and quality 

control, 668-669 
in soils, 395 
stress corrosion cracking, 100-101,589 
titanium, 586 
susceptibility to intergranular attack, 

247-250 
weld-decay zones, 249 

Static atmospheric testing, metallic 
coatings on steel, 625-626 

Static isothermal capsules, liquid metals, 
473-474 

Static testing, 148, 172 
Statistical methods, 83-88 

analysis of variance, 87-88 
covariance of independent variables, 87 
data analysis, 86-88 
design experiments, 85-86 
factorial experiments, 85-86 
metals processing, 777 
multiple regression analysis, 87-88 
probability distribution, 84-85 
stress corrosion cracking data, 299 
terminology, 83 

Statistical modeling, 53-54, 94 
Steady state corrosion rate, corrosion 

inhibitors, 485 
Steam, copper and copper alloys, 568 
Steam generation, 738-744 

accelerated tests, 743 
corrosion control, 741-742 
corrosion mechanisms, 738 
corrosive environments, 739-741 
critical areas, 738 
detection of corrosion, 744 
equipment description, 738-739 
in-service monitoring, 743 
materials of construction, 739-740 
problem areas, 742 
test methods, 742-744 
testing objectives, 739 

Steels, 558-564 
aqueous environments, 559 
atmospheric environment, 559 
bar, plate and structural shapes, 562-563 
crevice corrosion, 561 
electric power towers, 724 
engineering properties, 620 
environmental effects, 559 
galvanic corrosion, 561 
high-strength, commercial aircraft, 689 
high-strength low-alloy, 558 
high temperautres, 559 
metallurgical effects, 558-559 
microstructure, 559 
pipeline, 696 
pitting corrosion, 561 
sheet and strip, 562 
in soils, 394-395, 559 
stress corrosion cracking, 561-562 
test methods, 560-562 

testing considerations, 559-560 
tubular products, 563-564 
uniform corrosion, 560-562 
wire, 564 
see also Metallic coatings on steel 

Stockholm sign invariant convention, 59 
Strain rate, hydrogen damage effect, 328 
Stray current corrosion, 392-393, 699 
Stress corrosion cracking, 64, 191, 

289-300, 791-792 
alloying additions, 290-291 
aluminum and aluminum alloys, 553-554 
aluminum metal-matrix composites, 

reinforcement constituents, 
642-643 

chemical pulping, 802 
cobalt-base alloys, 593-594 
copper and copper alloys, in Mattsson's 

solution, 570 
correlation of test results with service 

performance, 298 
dealloying, 279 
dynamic testing, 298 
electrochemical factors, 291-292 
environmental factors, 291 
expert systems, 99 
freshwater, 179-180, 386 
hydrogen damage, 325 
magnesium and magnesium alloys, 

540-541 
mechanical stress conditions, 292 
medical and dental materials, 840 
metal-matrix composites, 651 
metallographic analysis, 71 
metallurgical factors, 291 
metals processing, 773-774 
nickel and nickel alloys, 583 
pipeline, 700 
precracked specimens, 295-297 
principles, 289-290 
relationship with corrosion fatigue, 310 
seawater corrosion testing, 171 
stainless steels, 100-101,589 
standards, 299-300 
statistical treatment of data, 299 
steels, 561-562 
test environments, 295 
test specimens, 293-295 
testing techniques, 292-298 
titanium, 600, 606-607 

Stress induced failure, soils, 184 
Strip steel, 562 
Structural coatings testing, pulp and 
paper, 798 
Structural shapes, steels, 562-563" 
Structure significant items, 97 
Sucker rods, 816 
Sulfidation, 74, 441-443 
Sulfide stress cracking, oil and gas 

production, 814-815 
Sulfides, seawater, 368 
Snlfite pnlping corrosion, 803 
Sulfur-containing environments, 

159-160, 197-198 
Sulfur corrosion tests, high-temperature 

corrosion, 200-201 
Sulfur ion content, corrosion fatigue, 309 
Sunshine, military aircraft and 

equipment, 694-695 
Superheater, 805 
Surface analysis, 76-82 

auger electron spectroscopy, 77-79 
comparison of techniques, 77 
ion scattering spectroscopy, 81 
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limitations, 76 
near surface techniques, 81 
particle induced x-ray emission, 81 
principles, 76-77 
Rutherford backscatter spectroscopy, 81 
scanning force microscopy, 81 
scanning Kelvin probe, 81-82 
scanning tunneling microscopy, 81 
secondary electron microscopy-energy 

dispersive 
X-ray spectroscopy, 81 
secondary ion mass spectroscopy, 80 
secondary neutral mass spectroscopies, 

80-81 
in situ methods, 81-82 
surface analysis by laser ionization, 81 
X-ray photoelectron spectroscopy, 79-80 

Surface analysis by laser ionization, 81 
Surface diffusion, dealloying, 280-281 
Surface finish, coupons, 784 
Surface modification, medical and dental 

materials, 838-839 
Surface piping, oil and gas production, 

817-819 
Sustained load cracking, titanium, 608 
Synthetic crevice devices, industrial 
waters, 416 
Synthetic dust mixture, indoor 

atmospheres, 357-358 

TA-NWT-0011322, 767 
TA-TSY-001001, 767 
TA-TSY-041,767 
Tafel approximation, 108 
Tafel expression, 109-110 
Tafel extrapolation, 110, 372, 790 
Tafel polarization, microbiological 

effects, 513-514 
Tantalum, 617-619 
TAPPI TIP 0402-08, 798 
TAPPI TIP 0402~9,  798 
TAPPI TIP 0402-29, 803 
Telecommunications, 762-768 

accelerated tests, 766 
aerial cable hardware, 763 
cables and closures, 762-763 
corrosion control, 763-764 
corrosion detection, 766 
corrosion evaluation, 767 
corrosive environments, 762 
electrochemical tests, 766 
environmental simulation, 766 
in-plant testing, 767-768 
in-service monitoring, 764-765 
manholes, 763 
problem areas, 764 
simulated field failures, 765-766 
test methods, 764-766 

Temperature, hydrogen damage effect, 328 
Temperature shock, military aircraft and 

equipment, 694 
Tensile test, oil and gas production, 815 
Terminology, 7-11, 83 
Terne, as metalic coatings, 623 
Test heat exchanger, 415-4 16, 832-833 
Thermal-convection loops, liquid metals, 

475-476 

Thermal spray, 621 
Thermodynamics, 436, 792 
Thin layer activation, industrial waters, 416 
Three-point bend tests, 336-337 
Threshold stress intensity factor, 

hydrogen damage, 333-336 
Tilting-furnace capsules, 474-475 
Time domain, 61-62 
Tin brasses, 566 
Tin-free steel, 623 
Tinplate, as metallic coatings, 623 
Titanium, 598-611 

commercial alloys, 598-599 
corrosion resistance, mechanism, 

598-599 
coupon surface finish, 602~503 
crevice corrosion, 604-605 
density values, 604 
failure prediction, 94 
forms of corrosion, 601-602 
general corrosion testing, 601-604 
hydrogen role, 601 
hydrogen testing, 607-609 
ignition testing, 609 
immersion testing, 604 
metal-matrix composites, 647~48 
metallurgical factors, aqueous media, 

600-601 
oxidation tests, 610-611 
passivity in aqueous media, 599~601 
pitting, 605-606 
protective oxide film, 600 
slow-strain-rate testing, 606 
stainless steels, 586 
stress corrosion cracking, 600, 606-607 
surface corrosion products, 603 
sustained load cracking, 608 

Titanium alloys, seawater corrosion, 376 
Top down approach, 95-99 
Towers, electric power, 724 
TR 1/NACE 6G194, 862 
TR 2/NACE 6G198, 862 
TR-TSY-009, 767 
Tribo-ellipsometric methods, 122 
Tunnels, see Highways, tunnels, and 

bridges 

U 

Ultrasonic inspection, pipeline, 701-702 
Ultrasonic measurements, seawater, 374 
Uncontrolled experiments, 86 
Uniform corrosion, 205-210 

aluminum and aluminum alloys, 553 
electrochemical tests, 207-210 
mass loss tests, 206-208 
metal-matrix composites, 651 
nickel and nickel alloys, 581-582 
steels, 560-562 
theory, 205-206 

Unit symbols, ASTM, 14-16 
Units, relationships, 22 
Uranium, depleted, metal-matrix 

composites, 646 

V 

Variance, 84, 87-88 
VDA 621-415, 132 

Velocity sensitive corrosion, 64-65 
Velocity testing, 172 
Vibratory polishing, 68-69 
Volume diffusion model, dealloying, 

279-280 
Volvo Std 1027, 681 
Volvo Std 1372, 681 

W 

Water 
chemistry, effect on corrosion, 175-176 
content, organic liquids, 450, 452 
copper and copper alloys, 568 
highways, tunnels, and bridges, 

708-709, 712 
physical properties, 37 
potable, copper and copper alloys 
testing, 572 
presence in chemical processing, 780 
see also Industrial waters 

Water handling systems, 826-833 
chemical analysis, 830-831 
corrosion coupons, 826-828 
dissolved oxygen monitoring, 831 
electrical resistance meter, 829-830 
heat transfer systems, 832 
linear polarization-resistance meter, 

828-829 
oxidation reduction poential, 831 
test heat exchanger, 832-833 

Water injection wells and facilities, 817 
Waterwall tube laboratory testing, 804 
Wear testing, cobalt-base alloys, 595-597 
Web, 102 
Weibull distribution, 85 
Weight loss corrosion rate measurements~ 

corrosion inhibitors, 487-488 
Weight loss testing, freshwater, 382 
Welds, 262, 700, 750, 780 
Well drilling, 812-813 
Wenner four-electrode method, 399 
Wet deposition, 160 
White liquors, 801 
Windowed test vessels, 152 
Wire, steels, 564 
Wood, 716, 724 

X 

X-ray photoelectron spectroscopy, 79-80 

Y 

Yttria, effect on stainless steel metal- 
matrix composites, 647 

Z 

Zinc-aluminum coatings, 622 
Zinc and zinc alloys, 525-529 

immersion corrosion, 529 
metal-matrix composites, 649 
as metallic coatings, 622, 624 

Zinc-nickel coatings, 622 
Zirconium, 613-616 




