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Abbreviations describing defects 176–177 

Abrasives 

 comparative chart 478 

 pressure blast cleaning 479 

 properties of 480 

Acids, pH values at 25°C 108 

Acronyms, corrosion related 38–48 

Acronyms, glossary of 38–48 

Adhesives 

 chemically reactive 440 

 hot-melt 440 

Air 

 dew point of 97–104 

 solubility in water and solvents 112 

Algae   219 

Alkyd coatings 469 

Alloys 

 aluminum. See Aluminum alloys 

 comparable alloy designations 318–320 
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Alloys (Cont.) 

 corrosion-resistant, oil field 307 

 corrosion testing of 135 

 creep strength 393–395 

 dealloying 141 

 densities of 149–150 

 equivalent weight values for 153–158 

 for hydrochloric acid 276 

 for hydrofluoric acid 277 

 melting temperatures for 401 

 for nitric acid 275 

 precious 375 

 for sulfuric acid 272–274 

 thermal expansion coefficients and 402 

 Unified Numbering System for 313–317 

Aluminum 

 alloys. See Aluminum alloys 

 atmospheric corrosion of 192–193 

 etchants for revealing micro- 

 structures in 168 

Aluminum alloys 

 composition, percentage 321 

 exfoliation corrosion of 139 

 mechanical properties 322 

 temper designations for 399–400 

 tubes, maximum stress in 380 
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Annealing temperatures 

 austenitic stainless steels 410–411 

 ferritic stainless steels 412 

 martensitic stainless steels 413 

Anodes 

 aluminum alloys for 237 

 anodic polarization for passive 117 

 cathodic polarization for passive 117 

 Dwight’s equation 242 

 formulas for 243–244 

 galvanic 237 

 impressed current 232 

 magnesium 238–239 

 polarization. See Polarizations 

 zinc  240 375 

API grades, of casings and tubings 

 composition, percentage 376–377 

 mechanical properties 378–379 

Approximate equivalent hardness number 71–72 

ASH fusion temperature 294 

Atmospheric corrosion 181–204 

 aluminum and 192–193 

 copper and 190–191 

 environmental pollutants 181–182 

 in industrial atmosphere 196 

 ISOCORRAG program 185 
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Atmospheric corrosion (Cont.) 

 marine. See Marine atmospheres 

 salinity and 183–184 

 steel and 186–187 194–195

    201 

 sulfur and 183–184 

 test sites 183–184 194–195 

 time of wetness 183–184 

 unalloyed carbon steel and 185 

 zinc and 188–189 194–195

    200 

Austenitic stainless steels (AUSS) 

 annealing temperatures for 410–411 

 composition, percentage 339–340 343 

 mechanical properties 341–342 344 

B 

Backfills 

 metallurgical coke backfill 249 

 petroleum coke backfill, composition of 249 

Bases, pH values at 25°C 108 

Binders, for coatings 486 

Biological corrosion 

 algae  219 

 bacteria 220–221 
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Biological corrosion (Cont.) 

 fungus  221 

 microbiocides in cooling water systems 222 

 microorganisms, various 221 

 in seawater 220–222 

Boiler deposits, components of 299 

Boiling points 

 corrosive media and 109 

 vs. concentration 109 

B values, corrosion rate determination and 123 

C 

Cadmium, cleaning procedures for 167 

Cadmium-plated steels 199 

Calcium carbonate saturation index 218 

Carbon, tubes, maximum stress in 382 

Carbonaceous backfill 249 

Carbon steel 

 composition, percentage 328–329 

 creep strength 394 

 mechanical properties 330 

 seawater corrosion factors 210 213 

 seawater, corrosion rate vs. depth 213 

 temper and radiation color of 409 

   See also Steels 
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Cast irons 

 composition, percentage 331 

 mechanical properties 332 

Cathodic polarization 115–117 

Cathodic protection (CP) 223–260 

 aluminum 237 

 anodes and 233–244 

 applications and data for 223 

 backfill 249–250 

 cathodic current 226 

 chlorides and 256 

 copper conductor 251 

 criteria for 224 

 current densities in 225 

 current effects on 228 

 design  227 229 

 Dwight’s equation and 242 

 formulas for anodes 243–244 

 galvanic anodes and 237 

 harbor structures and 229 

 impressed current anodes 232–236 

 magnesium anodes and 238–239 241 

 metals and alloys 230–231 

 noble metal anodes 234 

 offshore systems 227 

 pH and 256 
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Cathodic protection (CP) (Cont.) 

 platinum type anodes 233 

 protection potentials 230–231 

 reference electrodes, data for 223 

 resistance, alloy pipe 254 

 resistance, steel pipe 253 

 seawater, flowing 228 

 soils and 241 

 solid impressed current anodes 232–233 

 steels and 226 228 

 sulfates and 256 

 zinc anodes and 240 

Caustic soda service chart 269 

Celsius-Fahrenheit conversions 75–78 

Cement, Portland 450–451 

Cements, hydraulic 452 

Ceramics, properties of 455–459 463 

Chemical cleaning 

 procedures for removal of corrosion products 161–165 

 solutions for scales 297–298 

Chemically reactive adhesives 440 

Chemical processing environment, 

   high-temperature 287 

Chlorides 

 cathodic protection and 256 

 corrosion in buried steel pipelines 256 
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Chlorinated polyvinyl chloride (CPVC) pipe 445–446 

Chlorine (dry) 288–289 

 maximum temperature for 288 

Chlorinity, of seawater 209 

Chromium, compositions of 287 

Cleaning procedures 

 chemical 161–165 

 electrolytic 166–167 

 for metals, and alloys 161–167 

Coalescent-emulsion coatings 477 

Coastal and harbor structures 229 

   See also specific materials 

Coatings 

 abrasive/profile comparative chart 478 

 alkyd  469 

 binders for 486 

 characteristics of 467–468 

 chemical resistance of 493–496 

 classifications 465–466 

 coalescent-emulsion 477 

 diffusion treatments 391–392 

 epoxy  471–472 

 film thickness (dry) 508–509 

 film thickness formulas 507 

 for atmospheric service 488–489 

 for concrete 497–498 
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Coatings (Cont.) 

 for steel construction 525–527 

 friction-slip factor 491 

 heat-condensing 476 

 organic topcoats, permeance of 492 

 pickling methods 481–482 

 pigments in 487 

 pipelines and 499 

 pressure loss in hose 510 – 513 

 primers of 483–484 

 radiation tolerance of 490 

 rating system for 174 

 rust grades 175–176 

 rust preventatives 505–506 

 solids  473–474 

 solvent dry lacquers 470 

 temperature limits of 490 

 urethane 475 

 zinc  500–504 

   See also Paints; Plastic films 

Cobalt alloys 

 composition, percentage 363–364 

 mechanical properties 365 

Coefficient of thermal expansion 402 

Common gage series 73 

Concentration vs. boiling point 109 
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Concrete coatings 497–498 

Condensation, humidity and 106 

Condenser tube alloys 215 

Conductance, of seawater 209 

Conversion factors 126 

 corrosion rate 148 

 metric (SI) stress 79–81 

 standard reference potentials and 125 

 water analysis 219 

Conversion tables 57–82 

 approximate equivalent hardness number 71–72 

 condensed metric practice guide for corrosion 65–69 

 corrosion rate relationships 70 

 decimal-metric equivalents 64 

 International System of Units (SI) 58–59 

 sheet gage-thickness 73–74 82 

 SI quick reference guide 57–58 

 standard reference potentials and 125 

Cooling water (CW) 205–222 

   See also Sea water 

Copper 

 atmospheric corrosion of 190–191 202–203 

 cleaning procedures for 166 

 conductors, properties of 251 

 corrosion in soils 255 

 corrosion of 203 
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Copper (Cont.) 

 etchants for revealing microstructures in 168 

 resistivity-temperature correction factors 252 

Copper alloys 

 classification of 404 

 composition, percentage 323–325 

 corrosion of 202–203 

 marine atmospheres and 202–203 

 mechanical properties 326–327 

 open circuit potential values vs. 144–145 

 strength-electrical conductivity relationship 403 

 temper designations for 396–397 

 tubes, maximum stress in 381 

Corrosion evaluation 161–180 

 abbreviations for 176–177 

 chemical cleaning procedures 161–165 

 coating ratings system 174 

 electrolytic cleaning procedures 166–167 

 etchants, for microstructures in alloys 168–169 

 microstructures and 168–169 

 nondestructive 261–268 

 painted surfaces and 175–176 

 pits  171–173 

 rating of electroplated panels 178–180 

 surface analysis techniques 170 
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Corrosion rates 

 B values and 123 

 calculation from mass loss 159 

 carbon steel 213 

 conversion factors 148 

 dry chlorine 289 

 electroplated panels to atmospheric exposure 178–180 

 Faraday’s equation and 160 

 metals in seawater 211–212 214 

 polarization resistance method 121–123 

 zinc coating on steel in soils 258 

Corrosion-resistant coatings, pigments in 487 

Corrosion testing 

 B values and 123 

 cracking tests and 135–138 

 crevice 142 

 electrode materials and 124 

 Faraday’s equation and 160 

 galvanic 146 

 high temperature-high pressure conditions 147 

 hydrogen overvoltage and 124 

 intergranular 138 

 metals and 133–134 

 potential-pH diagram iron in water 134 

 standard reference potentials and 125 

 Tafel equation and 120–121 
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CP. See Cathodic protection 

Cracking 

 liquid metal 281 

 stress corrosion 282 286 

Cracking, environmental 

 stress corrosion 135 

 tests of  136–137 

Creep strengths, of metals 393–395 

CrMo nickel alloys 

 composition, percentage 357–360 

 mechanical properties 361–362 

Crude oils, path of 300 

Current densities in cathodic protection 225 

CW. See Cooling water 

D 

Dealloying 139–141 

Defects 

 abbreviations for 176–177 

 evaluation of 261–268 

Delta ferrite content, welds 415 

Derived units, examples of 59 

Dew point  97–104 

Diffusion treatments 391–392 

Dwight’s equation 242 
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E 

EC. See Environmental cracking 

Elastomers, properties of 436–439 

Electrical conductivity/strength 

   in copper alloys 403 

Electrochemical series 127–130 

Electrode materials corrosion testing 

 hydrogen overvoltage and 124 

Electrode materials corrosion testing and 124 

Electroplated panels to atmospheric exposure 178–180 

Elements, physical properties of 85–86 

EMF series 133–134 

Emulsion coatings 477 

Energy, units of 62 

Environmental cracking (EC) 

 environments for tests 136 

 specimen types used in 137 

 tests. See Cracking tests 

Environmental pollutants 181–182 

Epoxy coatings 471–472 

Equivalent weight values 153–158 

Etchants for revealing microstructures 

   in alloys 168–169 
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F 

Fahrenheit conversions 75–78 

Faraday’s equation 160 

Ferrite content in austenitic iron-chromium- 

   nickel alloy casting 414 

Ferritic stainless steels 

 annealing temperatures for 412 

 composition, percentage 347–348 

 mechanical properties 349 

Ferrous casting alloys, classification of 405 

Filler metals 424 426 

 for welding joints 424 

Films, PVC 492 

Flammable liquids, properties of 523–524 

Flue gas  278 

FRP pipe  447–449 

Fungus  221 

G 

Gage series, sheet thickness 73 

Galvanic anodes 237 

 cathodic protection and 237 242 

 Dwight’s equation and 242 

 properties of 237 

 resistance of 242 
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Galvanic corrosion test circuit 146 

Galvanic couple, polarization diagram for 143 

Galvanic series 144–145 

 in seawater 216 

Galvanized steel 

 corrosion rates 199–200 

 service life 198 

 service life of 260 

 soils  259–260 

Gases 

 natural gas 301 

 physical properties of 83–84 

 solubility in water 111 

   See also Atmospheric corrosion 

Gasoline, water solubility in 113 

Glass, properties of 461 

Glossary of terms 1–37 

Graphite, properties of 460 

Grouts   453–454 

H 

Hardness, equivalent number 71–72 

Heat, units of 62 

Heat-condensing coatings 476 

Hoses, pressure loss in 510–513 
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Hot dip zinc, lifetime of 201 

Hot-melt adhesives 440 

Humidities 

 absolute atmospheric 106 

 condensation and 106 

 relative 105 

Hydrochloric acid, alloys for 276 

Hydrofluoric acid, alloys for 277 

Hydrogen chloride (dry) 288 

Hydrogen cracking 135 

Hydrogen degradation 283–285 

Hydrogen overvoltage 124 

Hydrogen sulfide, corrosion in 292–293 

I 

Impressed current anodes 232–236 

Intergranular corrosion tests 138 

International standard organizations 533–534 

International standards organizations 533–534 

International System of Units (SI) 58–59 

Iron 

 cleaning procedures for 162–163 166 

 compositions of 287 

 corrosion testing and 134 

 etchants for revealing microstructures in 169 
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Iron (Cont.) 

 iron-carbon equilibrium diagram 407 

 Pourbaix diagram 134 

 in water 134 

ISOCORRAG program 185 

J 

Joining processes, of metals 416–418 

L 

Lacquers, dry solvent 470 

Langelier index 218 

Lead 

 Alloys. See Lead alloys 

 atmospheric corrosion of 201 

 cleaning procedures for 163 166 

 corrosion in soils 255 

Lead alloys 373 

Linear measure, units of 61 

Liquid metal cracking 135 281 

Liquids, physical properties of 83–84 

Low alloy steels 328–330 

 creep strength 394 

 tubes, maximum stress in 382 
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M 

Magnesium 

 alloys. See Magnesium alloys 

 anodes. See Magnesium anodes 

 cleaning procedures for 163 

Magnesium alloys 

 composition, percentage 373 

 mechanical properties 374 

 temper designations for 398 

Magnesium anodes 238–239 

 backfills for 250 

 cathodic protection and 238–239 241 

 composition and properties of 238–239 

 for soils 241 

 zinc anodes, comparison with 241 

Marine atmospheres 

 atmospheric corrosion and 202–203 

 cadmium-plated steels and 199 

 copper alloys and 202–203 

 corrosion and 202–203 

 rust and 199 

 stainless steels and 204 

 steels and 204 

 zinc in  199 
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Martensitic stainless steels 

 annealing temperatures for 413 

 composition, percentage 345 

 mechanical properties 346 

Mass, units of 62 

Materials, densities of 151–152 

Melting temperatures for alloys 401 

Metallurgical coke backfill 249 

Metric system 64–69 

Microorganisms 221 

Microstructures, etchants for 168–169 

Minerals, resistivity of 248 

Moist air, dew point of 97–104 

Mortars  453–454 

N 

National standards organizations 535–537 

Natural gas 

 path from reservoir to user 301 

 storage 147 

 test conditions for 147 

Nickel 

 alloys. See Nickel alloys 

 atmospheric corrosion of 201 203 

 cleaning procedures for 163–164 
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Nickel (Cont.) 

 compositions of 287 

 etchants for revealing microstructures in 168 

Nickel alloys 

 composition, percentage 355–356 

 CrMo  357–362 

 electrodes and filler metals 425 

 mechanical properties 354 

 pipes/tubes, maximum stresses 386–387 

Nickel-base electrodes, designations for 426 

Nickel base alloys, compositions of 287 

Nitric acid, alloys for 275 

Noble metal anodes 234 

Nonmetallic materials 427–463 

 adhesives, chemically reactive 440 

 adhesives, hot-melt 441 

 ceramics 463 

 CPVC pipe 445–446 

 elastomers, properties of 436–439 

 FRP pipe 447–449 

 glass and silica 461 

 graphite 460 

 mortars and grouts 453–454 

 plastic films 442 

 plastics 428–435 

 polyethylene pipe 443–444 
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Nonmetallic materials (Cont.) 

 Portland cement 450–451 

 PVC pipe 445–446 

 refractories 462 

 silicon carbide 460 

 stoneware 463 

Nuclear power, test conditions for 147 

O 

Offshore systems 227 

Oil and gas industry 

 corrosion-resistant alloys, composition of 307 

 corrosion types in 302–306 

Organizations 

 international 533–534 

 national 535–537 

Overvoltage 

 hydrogen 121 124 

 metal  121 

 oxygen 121 

Oxygen, plastic film permeability 442 

P 

Paints 

 corrosion evaluation and 175–176 
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Paints (Cont.) 

 flammable liquids used in 523–524 

 rating of 175–176 

 standards for 174 

Passive anode, polarization plots of 117 

Permeability, water in PVC 492 

Permeance, of topcoats 492 

Petroleum coke backfill, composition of 249 

pH 

 cathodic protection and 256 

 corrosion in buried steel pipelines 256 

 values  108 134 

Pickling methods 481–482 

Pigments in corrosion-resistant coatings 487 

Pilings, seawater zones of corrosion 211 

Pipeline 

 coatings 499 

 corrosion of steel 256 

 typical attenuation on 254 

Pipes 

 alloys, resistance and 254 

 capacities and weights 310–311 

 dimensions of 308–311 

 FRP  447–449 

 galvanized, corrosion in soils 259 

 polyethylene 443–444 
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Pipes (Cont.) 

 polyvinyl chloride (PVC) 445–446 

 steel, resistance and 253 

 weights 310 

   See also Hoses; Tubes; Pipelines 

Pits 

 corrosion evaluation and 171–173 

 cross-sectional shape of 172 

 dot patterns of 173 

 standard rating chart for 171 

Plastic films 442 492 

Plastics  428–435 

Platinum 

 anode  233 235 

 cathodic protection 233 235 

 consumption rates 235 

 impressed current anodes 233 

Polarization 

 corrosion testing of 115–119 121–123 

 diagrams of 115–117 

 for galvanic couple 143 

 passive anode 117 

 potentiodynamic 119 

 potentiostatic anodic plot 118 

 resistance plot 121 

 Tafel equation 120–121 
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Polarization resistance (PR) method 122–123 

Polyvinyl chloride (PVC) pipe 445–446 

Portland cement. See Cement, Portland 

Potential- pH diagrams. See Pourbaix diagrams 

Potentiostat circuit 

 galvanic corrosion test using 146 

 low cost 146 

Potentiostatic anodic polarization plot 118 

Potentiostatic dynamic polarization curves 119 

Pourbaix diagrams 134 

Precious metals 375 

Prefixes  60 

Pressure, loss in hose 510–513 

Pressure, units of 62 

Pressure blast cleaning of steel plates 479 

Primers  483 

PR method. See Polarization resistance 

R 

Radiation color of carbon steel 409 

Radiation tolerance of coatings 490 

Random dot patterns 173 

Rates, of corrosion. See Corrosion rates 

Reference electrodes, for cathodic protection 223 

Reference potentials 125 
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Refractories 462 

Refractory alloys 366–367 

Relative humidity 105 

Resistance, steel and alloy pipe 253–254 

Resistance plot, polarization and 121–123 

Resistivities, waters and soil materials 245–246 

Rust   199 

 coatings and 175–176 

 preventatives 505–506 

S 

Salinity, atmospheric corrosion and 183–184 

Scale-forming minerals 296 

Scales, chemical cleaning solutions for 297–298 

SCC. See Stress corrosion cracking 

Schoefer diagram 414 

Seawater (SW) 

 algae  219 

 biological corrosion 220–222 

 calcium carbonate saturation index 218 

 carbon steel in 210 213 

 cathodic protection and 227 

 characteristics of 207 

 chlorinity 209 

 composition of 205–206 
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Seawater (SW) (Cont.) 

 conductance of 209 

 cooling water. See Cooling water 

 corrosion and 205–222 

 depth profile 208 213 

 galvanic series and 216 

 general wastage 212 

 Gulf of Mexico 208 

 microbiocides used in 222 

 offshore systems 227 

 properties of 207 

 quiet wastage 212 

 slime problems 220 

 specific conductance of 209 

 steel corrosion and 213 217

    228 

 steel in aerated water 217 

 steel piling in 211 

 steel potential and 228 

 steels, low carbon 213 

 substitute seawater 205–206 

 temperature and 209 

 velocity effects 214 

 velocity limits, for condenser tube alloys 215 

 wastage rates, of metals 212 

 water analysis conversion factors 219 
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Seawater (SW) (Cont.) 

 zones of corrosion, for pilings 211 

Sheet thickness, gage series 73–74 

SI. See International System of Units 

Silica, properties of 461 

Silicon carbide, properties of 460 

SI quick reference guide 57–58 

Slag-forming compounds 294 

Slime, sea water corrosion and 220 

Soil corrosivity 

 vs. resistivity 246 

 for uncoated steel 247 

Soil resistivity vs. corrosivity 246 

Soils 

 cathodic protection and 241 

 classification of 245 

 corrosion in 255 

 environmental factors of steel in 257 

 magnesium and zinc anodes for 241 

 resistivity of 245–246 248 

Solder materials 389–390 

Solid impressed current anodes 233 

Solids coatings 473–474 

Solubility  111–113 

Solvent dry lacquers 470 

Solvents, solubility of air in water and 112 
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Square measure, units of 61 

Stainless steels 

 annealing treatment 410–413 

 austenitic. See Austenitic stainless steels 

 cast corrosion resistant 337–338 

 cast heat resistant 335–336 

 creep strength 394–395 

 delta ferrite content of 415 

 duplex  350–351 

 etchants for revealing microstructures in 168 

 ferritic  347–349 

 filler metal for welds 424 

 high temperature 288–293 291–293 

 marine atmosphere and 204 

 martenistic 345–346 

 maximum temperature for 290 

 pipes/tubes, maximum stresses 383–385 

 precipitation-hardenable 352–353 

 sulfidic corrosion of 291 

 welding 415 

Standard abbreviations 49–55 

Standard coating ratings system 174 

Standards organizations, acronyms for 530–532 

Standard units 49–55 

Steam, dry saturated 90–94 

Steam, ammonia/amines in 295 
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Steels 

 aerated water and 217 

 atmospheric corrosion of 186–187 194–195

    201 

 cadmium-plated 199 

 carbon. See Carbon steel 

 cathodic protection of 226 

 classification of 406 

 cleaning procedures for 162–163 166 

 coating techniques for 525 

 composition, percentage 328–329 

 corrosion in soils 255 

 critical transformation temperatures for 408 

 current requirements for 226 

 decarburization and fissuring 280 

 H2S/H2 corrosion of 292–293 

 hardness numbers 71–72 

 in hydrogen service 280 

 industrial atmosphere and 197 

 marine atmosphere and 199 204 

 mechanical properties 330 

 piping  253 308–311 

 rust and 199 

 seawater and 212–213 217

    228 

 in soils, environmental factors 257 
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Steels (Cont.) 

 square feet per linear foot 

   and per ton for 514–519 

 stainless. See Stainless steels 

 surface area per ton 520 

 tensile strengths 71–72 

 tool. See Tool 

 uncoated 247 

 welding. See Welding 

 zinc coating on 258 

Stoneware, properties of 463 

Strength-electrical conductivity relationship, 

   in copper alloys 403 

Stress, units of 62 

Stress corrosion cracking (SCC) 135 282

    286 

Sulfates 

 cathodic protection and 256 

 corrosion in buried steel pipelines 256 

Sulfidic corrosion, of stainless steels 291 

Sulfur, atmospheric corrosion and 183–184 

Sulfuric acid, dew point in flue gas 279 

Sulfuric acid service graph 270 

 alloys for 272–274 

 code for 271 

Sulfur trioxide, in combustion gas 278–279 
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Surface analysis techniques 170 

Surface area of steel 520 

SW. See Seawater 

Symbols, glossary of 49–55 

T 

Tafel equation 120–121 

Tanks, area and gallon capacity 521–522 

Technical standards organizations, list of 529 

Temperature 

 annealing 410–413 

 conversions 75–78 

 melting, for alloys 401 

 seawater 209 

 vapor pressure vs. 107 

Temper color of carbon steel 409 

Temper designations 396–399 

Tensile strengths, for steels 71–72 

Testing. See Corrosion testing 

Thermal expansion coefficient 402 

Thermal properties, units of 62 

Thermocouples 114 

Time of wetness, corrosion and 183–184 

Tin 

 atmospheric corrosion of 201 
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Tin (Cont.) 

 cleaning procedures for 164 

 solders  389–390 

Titanium 

 tubes, maximum stresses 388 

Titanium alloys 

 composition, percentage 368–370 

 mechanical properties 371–372 

Tool steels 

 composition, percentage 333 

 properties of 334 

U 

Unalloyed carbon steel, atmospheric 

   corrosion and 185 

Unified numbering system (UNS) 313–314 

 alloys  313–317 

Units symbols, glossary 49–55 

UNS. See Unified numbering system 

Urethane coatings 475 

V 

Vapor pressure 95–96 107 

Velocity of metals in seawater 214 
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Volatile compounds 107 

Volume, units of 61 

W 

Water 

 aerated 217 

 analysis conversion factors 219 

 cooling. See Cooling water 

 physical properties of 89–90 

 production process for 87–88 

 solubility in gasoline 113 

 solubility in hydrocarbons 113 

 solubility of gases in 111 

 steels and 217 

 vapor pressure of 95–96 

   See also Seawater 

 watervapor. See Moist air 

Water analysis conversion factors 219 

Welding 

 carbon and alloy steels 419–423 

 delta ferrite content and 415 

 filler metals 424–425 

 joints between dissimilar steels 424 

 postweld heat treatments 421–423 

 preheat temperatures for 419–420 
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Welding (Cont.) 

 surface finishing of 526–527 

   See also Joining processes, 

   of metals 

Wikipedia  529 

Work, units of 62 

Z 

Zero-resistance ammeter 146 

Zinc   201 

 alloys. See Zinc alloys 

 anodes. See Zinc anodes 

 atmospheric corrosion of 188–189 194–195

    198 200 

 cleaning procedures for 164–165 167 

 coatings. See Zinc coatings 

 corrosion in soils 255 

 development of rust on 199 

 galvanized sheets, service life of 198 

 hot dip, lifetime of 201 

 pH effects, in aerated solutions 503 

 rust in marine atmospheres 199 

Zinc alloys 201 375 

Zinc anodes 

 backfills for 250 
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Zinc anodes (Cont.) 

 cathodic protection and 240–241 

 composition and properties of 240 

 magnesium anodes and 241 

 for soil  241 

Zinc coatings 201 

 corrosion in soils 258 

 service life of 198 

   See also Galvanized steel 

Zirconium alloys 

 tubes, maximum stresses 388 


