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Cadmium plating, 68, 98, 335, 372
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Charpy impact energy, 343
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Endothermic occluders, 17
Environmental cracking (See Hydrogen em-
brittlement; Stress corrosion and
cracking; Testing)
Exchange current density, 18
Exothermic occluders, 17

431

Copyright © 1988 by ASTM International

www.astm.org



432 HYDROGEN EMBRITTLEMENT

F

Fasteners, 53, 55, 335

Fatigue crack propagation, 134, 417
Ferrous alloys (See also Steels), 37, 387
Film rupture, 387

Fracture mechanics, 10, 134, 335, 343
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Galvanic coupling, 15

Gas chromatography, 238, 287

Gas service, ranking materials for, 178, 200
Glycerin, 238
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Hardness, 37
Hydrogen, atomic, 37, 90
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353
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Hydrogen, gaseous, 134

Hydrogen permeation (See Hydrogen diffu-
sion)

Hydrogen-stress cracking, 37, 274, 353

Hydrogen sulfide stress corrosion cracking re-
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Implant test, 274
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Langmuir adsorption isotherm, 23
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Maintenance chemicals, 10

Mass spectrometry, 219
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National Association of Corrosion Engineers
standards, 58, 203

Nickel, 17, 68

Niobium-hydrogen alloys, 417

Nitrogen, 138

Numerical simulation, 219
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Paint strippers, 372
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Platings (See also Surface films), 10
aluminum, 83
cadmium, 68, 98, 335, 372
nickel, 68
plating-and-baking processes, 68, 98
U. S. Government standards, 37, 60
Platinum, 17
Polarization, 22, 82
Polythionic acid, 200
Potential measurements, 90
Precious metals, 17, 153
Precipitation hardening, 304
Proof tests, 343
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Rust, 218

S

Sensors
electrochemical, 90
inert gas probe, 105
Sievert’s law, 287
Silicone oil test, 240
Silver, 17
Slow strain rate test, 10, 68, 178, 372
Society of Automotive Engineers standards,
55
Solubility of materials, 353, 387
Sour gas service, ranking materials for, 178,
200
Specifications for testing (See Standards)
Spectroscopy, 287
Standards
American Bureau of Shipping, 238
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A 36: 57, 238
A 262-85: 202
A 304-79: 43
A 487: 190
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U.S. Government, 10, 37
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Steels

austenitic stainless, 157, 403

carbon, 117

castings, 190

cold work, influence of, 165

duplex stainless, 403

electroslag refined, 117

ferritic, 403

hydrogen-induced cracking mechanisms,
133

low alloy, 68, 178, 219, 353, 372

martensitic, 153, 403

mechanical properties, 335

microstructure, 403

pipeline, 134, 178, 200

slow crack growth, 403

sour gas service, ranking materials for, 178,
200

stainless, 157, 304, 403

stress-induced martensite, 403

zinc phosphate coated, 318

C-1.2Mn, 366

3.5Ni, 365

9 Ni cryogenic, 165

15B41, 318

20 CrNiMo 10, 162

HS 25 Co, 168

35 NCD 16, illus., 164

35 NiCrMo 16, illus., 156

HY-80, 274

250 maraging, illus., 158

A286, illus., 158

300M, 83, 98

301, 403

302L, illus., 158

304, 403

310, 403

Am 355, illus., 163

410, 15

AS08, 219, 363
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Steels (cont.)
AS533, 365
SAL 2560, 290
4140, 318
4330 V, 60
4340, 10, 68, 175, 335, 344, 372, 387
Step load testing, 10, 60, 173, 343
Strain, in ferrous alloys, 387
Strain rate testing, 68, 156, 173, 178, 372,
387, 403
Strength, tensile, 37
Stress corrosion and cracking (See also Hy-
drogen embrittlement)
in austenitic stainless steels, 403
from chloride, 209
critical hydrogen concentrations, 353
in HY-80 steel, 274
from hydrogen sulfide, SS, 178, 190, 200
from sulfide, 55, 178, 190, 200
susceptibility screening, 173, 200
U.S. Government standards, 37
Stress-induced martensite, 403
Stress intensity estimation, critical, 173, 343
Stress relief methods, S1
Stress testing, 173
Subcritical crack growth, 343
Submunitions, 318
Sulfide stress cracking, 55, 178, 190, 200
Surface coverage, 387
Surface films, nitride and oxide (See also
Coatings; Platings), 304
Sustained load testing, 10

T

Tantalum, 417
Teapot test, 240
Temperature dependence of fatigue crack
propagation, 417
Tensile strength, 10, 37
Tension testing, 10
Testing (See also Standards)
accelerated, 14, 60
acoustic emission, 14
ASTM and ISO committees involved, 46
barnacle electrode, 10, 26, 98
bent beam, 190
Charpy impact, 343
comparison of test methods, 238
computer analysis, 219
constant load, 403
disk pressure, 13, 153
8-h test, 60
electrochemical
barnacle electrode, 25, 98

hydrogen sensor, 90
permeation, 117, 353, 387
status, 10
environmental cracking, 190, 200
gas chromatography, 238, 247, 287
glycerine test, American Bureau of Ship-
ping, 238
implant, 274
in liquid iron,
mass spectrometry, 105
proof, 343
rigidly restrained cracking, 284
silicone oil, 240
specifications, 55
spectroscopy, 287
stepped load, 14, 60, 173, 343
strain rate, 10, 68, 156, 173, 178, 372, 387,
403
stress intensity, critical, 173, 343
sustained load, 10
teapot, 240
tension, 10, 417
Thermal relief treatments, 37, 48, 51, 318
Thorium, 18
Threaded fasteners, 53
Threshold stress intensity, 173, 343, 417
Titanium alloys, 17, 68, 157, 162

A4

Vanadium, 18, 417
Voids in steel, 117 -

w

Weldability, 274
Welding
electrode coating moisture, 238
electrode testing, 238
ferritic arc, 217
gas metal arc, 287
hydrogen arc atmosphere, 287
hydrogen in heat-affected zones, 219, 247,
274
prediction of hydrogen content, 287
rust, 218
shielded metal arc, 238
standards, 55
weld metal diffusible hydrogen, 274

Z

Zinc phosphate coatings, 318
Zirconium, 18





