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Specimen Index 

Index terms Links 

A 
Air preheater 143 

B 
Belly plate 105 

Blowdown components 204 

Blowdown line 169 225 

Blowdown lines/valves 219 

Blowdown piping 191 

Boiler feedwater-pump impeller 225 

Boiler peripherals 265 

Boiler tubes 169 

Bottom slag-screen tube 66 

Brass pressure-gauge fittings 265 

Bronze pump impellers 265 

Burner nozzles 191 

C 
Camera port 64 

Chill tube 231 233 

Circulating fluidized-bed boiler 214 

Cold reheat line 174 

Condensate line 226 

Condensate return header 215 

Condensate return line 119 191 
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Condensers 265 

Condensing turbine 213 

Convection bank 116 

Convection wall 217 

Corner tube 213 

Crossover tube 23 

Cyclone burners 249 

D 
Deaerators 169 

Diaphragms 204 

Downcomer    156 

Downcomer tubes 77 

Drain line 175 

E 
Economizer 90 120 143 147 153 

 186 198 216 

Economizer tube 20 169 

Economizer U-bend 212 

Ethylene-cracking furnace tube 91 

F 
Feedwater heaters 265 

Feedwater pump 204 259 263 

Feedwater-pump impeller 76 

Feedwater tubes 169 

Fine turbine screen 25 

Fire tube    107 

Fire-tube boiler 118 

Fittings     204 
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Flue-gas cooler 211 

Flue-gas scrubbers 143 

Front-wall tube 177 

G 
Generating tube 155 

H 
Heat exchangers 265 

High-pressure feedwater heater 270 

I 
Impellers    204 

Induced-draft fan 143 

L 
Latter-stage buckets 204 

M 
Main steam leads 204 

Monel steam strainers 265 

N 
Nose section 163 

Nose slope 166 

Nozzle blocks 204 

P 
Pendant U-bend 24 

Pipe elbows 204 

Platen tube 166 

Power boiler 63 179 231 233 
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Powerhouse 53 

Primary superheater 24 

Primary-superheater bank 42 

Primary-superheater inlet 44 

Primary-superheater pendant 210 

Pump impellers 219 

R 
Rear wall    41 

Recovery boiler 139 147 152 177 185 
 230 

Reheater tubes 169 181 204 253 

Reheaters    198 204 209 237 257 

Retractable blowers 192 

Riser tube 69 

Roof tube    138 198 

S 
Screen tube 106 152 230 247 

Screen wall 251 

Secondary superheater 255 

Secondary-superheater outlet 132 

Secondary-superheater pendant 233 

Side wall    85 

Side-wall tube 103 

Soot-blower lines 169 

Stack        143 

Steam drum 181 

Steam line 235 

Steam supply line 185 

Steam-transfer lines 209 
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Superheater 39 54 115 179 187 
 189 198 202 204 209 
 237 253 

Superheater outlet 21 

Superheater outlet header 246 

Superheater tubes 169 181 192 

T 
Target-wall tube 26 

Transfer lines 204 

Turbine blades 204 

Turbine steam strainer 269 

U 
U-tube bundle 67 

V 
Valve stems 204 

Valves       204 

W 
Wall blowers 193 

Wall tube    75 86 100 140 154 
 169 202 

Water-carrying tubes 157 

Water-cooled tubes 157 202 

Water supply lines 259 

Water tubes 181 

Waterlines 169 

Waterwall    40 52 64 88 164 
 166 213 
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Index terms Links 

A 
Automotive 235 

B 
Brewing      77 

C 
Chemical manufacturing 225 

Chemical plant 26 

Chemical process 67 76 90 120 

F 
Food processing 263 

G 
Gas products 39 

P 
Petrochemicals 189 

Pulp and paper 20 105 115 139 142 
 147 152 177 185 212 
 216 225 230 233 255 

R 
Refining     53 211 215 
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S 
Steam heating 118 

Steel        40 75 156 226 

Sugar        69 148 

T 
Textile      107 

U 
Utilities    25 41 44 52 63 

 66 85 88 100 132 
 134 138 163 166 174 
 210 213 217 233 246 
 249 257 269 
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Index terms Links 

A 
Acid corrosion (see Low-pH corrosion) 

Acid-producing salts, and low-pH corrosion 
during service 83 

Acidic regeneration chemicals, and low-pH 
corrosion during service 83 

Acmite       16 18 

Afterboiler erosion: 
cautions     209 
critical factors 205 
elimination of 208 
general description 205 
identification 206 
locations    204 

Air in-leakage, sources of 114 

Air preheater, as specimen location 143 

Alkali compounds, and coal-ash corrosion 129 

Alkaline-producing salts, and caustic 
corrosion 62 

All volatile water-treatment program 132 270 

Alloyed steel 253 

Aluminum     265 

Aluminum bronzes 267 

Ammonia water-treatment program 246 

Analcite     16 

Antifoulant added water-treatment program 91 
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Antimony     267 

Applied stress 183 

Arsenic      267 

Ash, as fuel 132 138 

Ash content, effect of, on erosive metal loss 200 

ASTM D887-82 62 84 162 

Atomic hydrogen, and hydrogen damage 157 

Automotive industry 235 

B 
Baffles      202 

Bark, as fuel 255 

Belly plate, as specimen location 105 

Black liquor, as fuel 20 23 139 147 152 
 187 212 216 225 230 

Blast-furnace gas, as fuel 40 76 

Blowdown components, as specimen location 204 

Blowdown line, as specimen location 169 219 225 

Blowdown piping, as specimen location 191 

Blowdown valves, as specimen location 219 

Boiler, oxygen corrosion in 112 

Boiler deposits, sources of 2 

Boiler feedwater-pump impeller, as specimen 
location 225 

Boiler peripherals, as specimen location 265 

Boiler salines, recommended concentration of 10 

Boiler tubes, as specimen location 169 

Bottom slag-screen tube, as specimen location 66 

Brass        265 

Brass pressure-gauge fittings, as specimen 
location 265 
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Brewing industry 77 

Bronze       76 

Bronze pump impellers, as specimen location 265 

Bulging: 
in long-term overheating 31 38 
in short-term overheating 48 

Burner nozzles, as specimen location 191 

Burnthrough (see Excess penetration) 

C 
Calcium chloride, and low-pH corrosion 

during service 83 

Calcium sulfate 16 

Camera port, as specimen location 64 

Carbon-molybdenum steels 245 

Carbon steel 139 186 189 245 255 
 257 

Cast iron    221 259 263 

Caustic corrosion: 
case histories 63 
cautions     63 
critical factors 58 
elimination of 60 62 
general description 57 58 
identification 60 
locations    57 

Caustic embrittlement 181 

Caustic gouging 57 60 

Caustic regeneration chemicals, and 
elimination of caustic corrosion 62 

Cavitation: 
case histories 225 
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Cavitation: (Continued) 
critical factors 220 
definition of 219 
elimination of 224 
general description 219 
identification 221 
localized nature of attack 222 
locations    219 

Chain graphitization, as form of long-term 
overheating damage 35 

Chelant corrosion: 
case histories 75 
cautions     74 
critical factors 73 
elimination of 74 
general description 71 
identification 73 
locations    71 

Chelant water treatment program 20 75 90 213 

Chelants, attack of, on magnetite 71 

Chemical manufacturing industry 225 

Chemical plant industry 26 

Chemical process industry 67 76 90 120 

Chill tube, as specimen location 231 233 

Chromium     253 

Chromium stainless steels 221 

Circulating fluidized-bed boiler, as specimen 
location 214 

Citric acid, as cleaning solution 101 

Cleaning solutions: 
citric acid 101 
mineral acid 100 105 
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Cluster porosity 238 

Coal, as fuel 21 24 41 44 52 
 64 132 138 210 213 
 217 233 247 251 257 
 269 

Coal-ash corrosion: 
case histories 132 
critical factors 130 
elimination of 132 
general description 129 
identification 130 
locations    129 

Coal-particle erosion 197 
cautions     203 
critical factors 202 
elimination of 203 
general description 202 
identification 203 
locations    202 

Cobalt-based alloys 209 

Coke gas, as fuel 42 

Cold-end corrosion 202 
during service: 

case histories 147 
cautions     146 
critical factors 145 
elimination of 146 
general description 143 
identification 146 
locations    143 

Cold reheat line, as specimen location 174 

Concavity    241 
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Condensate contamination: 
and caustic corrosion 62 
and hydrogen damage 161 
and low-pH corrosion during service 84 

Condensate line, as specimen location 226 

Condensate return header, as specimen 
location 215 

Condensate return line, as specimen location 119 191 

Condenser in-leakage, and hydrogen damage 161 

Condensers, as specimen location 265 

Condensing turbine, as specimen location 213 

Congruent control water-treatment program 88 102 138 164 233 

Congruent phosphate water-treatment 
program 103 

Convection bank, as specimen location 116 

Convection wall, as specimen location 217 

Coordinated phosphate water-treatment 
program 25 52 63 64 66 
 67 85 106 163 179 
 187 210 213 230 247 
 249 251 255 

Copper alloys 265 

Copper deposits 13 

Corner tube, as specimen location 213 

Corrosion fatigue: 
definition of 170 
sequence of 170 172 

Corrosion-fatigue cracking: 
case histories 174 
cautions     173 
critical factors 172 
elimination of 173 
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Corrosion-fatigue cracking: (Continued) 
general description 170 
identification 171 172 
locations    169 

Corrosion rate, and temperature 130 

Cracking: 
cautions     244 
elimination of 244 
forms of     244 
identification 243 
(See also Corrosion-fatigue cracking; Root-

pass cracking; Stress corrosion 
cracking) 

Creep resistance, and alloy content 254 

Creep rupture 254 
as form of long-term overheating damage 33 35 
and short-term overheating 51 

Crossover tube, as specimen location 23 

Cupriferous alloys, dealloying of 266 267 269 

Cupronickel 265 269 
dealloying of 269 

Cupronickel tube, dealloying of 268 

Cyclic stressing 247 

Cyclic tensile stresses 172 

Cyclone burners, as specimen location 249 

D 
Deaerators, as specimen location 169 

Dealloying: 
case histories 269 
critical factors 267 
definition of 265 
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Dealloying: (Continued) 
general description 265 
identification 266 
locations    265 

Dealuminification 267 

Denickelification 265 

Departure from nucleate boiling (DNB): 
and caustic corrosion 58 
and chelant corrosion 73 
and elimination of caustic corrosion 62 
and hydrogen damage 161 
and low-pH corrosion during service 82 
and stress-corrosion cracking 184 

Deposit analyses, and low-pH corrosion 
during acid cleaning 98 

Deposit-weight determinations, and low-pH 
corrosion during acid cleaning 98 

Deposition: 
and caustic corrosion 59 
and low-pH corrosion during service 83 

Deposits: 
definition of 2 
iron oxide 158 
iron sulfate 148 
potassium pyrosulfate 135 
sodium hydroxide 158 167 186 
sodium nitrate 184 
sodium pyrosulfate 139 
sulfur trioxide 144 

Design gas velocity (fps) 199 

Destannification 266 268 
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Dew-point corrosion: 
during idle periods: 

case histories 152 
cautions     151 
critical factors 149 
elimination of 151 
general description 149 
identification 150 
locations    149 

Dezincification 265 
layer-type 265 
plug-type    265 

Diaphragms, as specimen location 204 

DNB (see Departure from nucleate boiling) 

Downcomer, as specimen location 156 

Downcomer tubes, as specimen location 77 

Drain line, as specimen location 175 

Drum pressure: 
65 psi       213 
100 psi      107 
150 psi      211 
155 psi      90 
175 psi      91 
210 psi      235 
350 psi      174 
400 psi      185 270 
425 psi      26 
450 psi      69 
485 psi      77 
570 psi      212 
600 psi      20 39 54 105 120 

 147 152 189 263 
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Drum pressure: (Continued) 
620 psi      41 
700 psi      39 116 
750 psi      155 
800 psi      23 53 76 186 
875 psi      100 140 
900 psi      21 75 177 226 231 

 233 251 
1200 psi     40 42 187 216 225 

 230 
1250 psi     24 106 179 
1275 psi     214 
1400 psi     255 
1500 psi     63 67 102 247 249 

 269 
1800 psi     52 210 
1900 psi     86 
2000 psi     64 85 166 
2075 psi     163 
2080 psi     166 
2100 psi     164 
2150 psi     138 
2200 psi     25 66 
2250 psi     213 
2400 psi     210 
2500 psi     132 217 233 
2700 psi     88 
2875 psi     257 
3800 psi     246 

Dry lay-up treatment program 115 

Ductile gouging, definition of 57 

Dye penetrants 184 
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E 
Economizer, as specimen location 90 120 143 147 153 

 186 198 216 

Economizer tube, as specimen location 20 169 

Economizer U-bend, as specimen location 212 

Electrochemical corrosion 157 

Elephant hiding 178 

Erodent velocity 205 

Erosion      191 
case histories 210 
coal-particle 202 
falling-slag 203 
fly-ash      198 
preboiler and afterboiler 204 
soot-blower 192 
steam cutting from adjacent tube failures 196 
water-side and steam-side 209 

Erosive thinning 193 

Ethylene-cracking furnace tube, as specimen 
location 91 

Evaporation at waterline: 
and caustic corrosion 59 
and low-pH corrosion during service 83 

Excess penetration: 
definition of 239 
elimination of 241 
identification 239 

F 
Falling-slag erosion 197 

cautions     204 
critical factors 203 
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Falling-slag erosion (Continued) 
elimination of 204 
general description 203 
identification 204 
locations    203 

Feedwater heaters, as specimen location 265 

Feedwater pump, as specimen location 204 259 263 

Feedwater-pump impeller, as specimen 
location 76 

Feedwater system, and erosion 205 

Feedwater tubes, as specimen location 169 

Fine turbine screen, as specimen location 25 

Fire-side corrosion 121 
coal-ash     129 
cold-end, during service 143 
dew-point, during idle periods 149 
oil-ash      123 
waterwall-fire-side 135 

Fire-side mechanisms 191 

Fire tube, as specimen location 107 

Fire-tube boiler, as specimen location 118 

Fittings, as specimen location 204 

Flue-gas cooler, as specimen location 211 

Flue-gas scrubbers, as specimen location 143 

Fly-ash erosion 197 
cautions     202 
effect of ash content and velocity on metal 

loss 200 
elimination of 201 
general description 199 
identification 200 
locations    198 
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Food processing industry 263 

Forming defects: 
case histories 230 
cautions     228 
critical factors 228 
elimination of 228 
general description 227 
identification 228 229 
locations    227 

fps (see Design gas velocity) 

Free acid: 
concentration mechanisms of 82 
and low-pH corrosion 82 

Front-wall tube, as specimen location 177 

Fuels: 
ash          132 138 
bark         255 
black liquor 20 23 139 147 152 

 187 212 216 225 230 
blast-furnace gas 40 76 
coal         21 24 41 44 52 

 64 132 138 210 213 
 217 233 247 251 257 
 269 

coke gas     42 
fuel oil     23 26 44 69 75 

 148 225 
high-sulfur fuel oil 156 
hog fuel     24 
lime         214 
natural gas 26 39 225 263 
sand         214 
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Fuels: (Continued) 
waste gas    75 189 
waste heat 54 
wood chips 214 

Fuel oil, as fuel 23 26 44 69 75 
 148 225 

G 
Gas entrainment 220 

Gas products industry 39 

Generating tube, as specimen location 155 

Graphite     259 

Graphitic corrosion: 
case histories 263 
cautions     263 
critical factors 261 
elimination of 263 
general description 259 
identification 260 
locations    259 

Graphitization: 
critical factors 245 
definition of 245 
elimination of 245 
general description 245 
identification 245 
locations    245 

H 
Heat exchangers, as specimen location 265 

Hematite formation 13 
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High-pressure feedwater heater, as specimen 
location 270 

High-sulfur fuel oil, as fuel 156 

Hog fuel, as fuel 24 

Hydrazine water-treatment program 116 246 

Hydrogen damage: 
case histories 163 
cautions     162 
critical factors 160 
elimination of 161 
general description 157 
identification 160 
locations    157 

Hydrolysis, induced by acid-producing salts 82 

Hydrolyzable salts 18 

I 
Impellers, as specimen location 204 

Inadequate joint penetration: 
definition of 242 
elimination of 243 
identification 242 

Incomplete fusion: 
definition of 241 
elimination of 241 
identification 241 

Induced-draft fan, as specimen location 143 

Industries: 
automotive 235 
brewing      77 
chemical manufacturing 225 
chemical plant 26 
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Industries: (Continued) 
chemical process 67 76 90 91 120 
food processing 263 
gas products 39 
petrochemicals 189 
pulp and paper 20 105 106 116 139 

 142 147 152 177 185 
 212 216 225 230 231 
 233 255 

refining     53 211 215 
steam heating 118 119 
steel        40 75 156 226 
sugar        69 148 
textile      107 
utilities    25 41 44 52 63 

 64 66 85 88 100 
 132 134 138 163 164 
 166 174 210 213 217 
 233 246 249 257 269 

Iron oxides 12 

Iron sulfate 148 

L 
Latter-stage buckets, as specimen location 204 

Lime, as fuel 214 

Linear porosity 238 

Long-term overheating (see Overheating) 

Low-alloy steel 253 

Low-excess hydroxide water-treatment 
program 100 
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Low-pH corrosion: 
during acid cleaning: 

case histories 100 
cautions     99 
critical factors 98 
elimination of 98 
general description 95 
identification 98 
locations    95 

during service: 
case histories 85 
cautions     84 
critical factors 82 
elimination of 83 
general description 81 
identification 83 
locations    81 

M 
Magnesium chloride, and low-pH corrosion 

during service 83 

Magnesium compounds, and eliminating oil-
ash corrosion 126 

Magnesium phosphate 16 

Magnetic-particle inspections 184 

Magnetite exfoliation, and erosion 209 

Main steam leads, as specimen location 204 

Materials deficiency: 
case histories 255 
cautions     255 
critical factors 254 
elimination of 255 
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Materials deficiency: (Continued) 
general description 253 
identification 254 
locations    253 

Maximum allowable design temperature 30 

Metal burning (see Thermal oxidation) 

Metal gouging, and hydrogen damage 162 

Metallurgy: 
alloyed steel 253 
aluminum     265 
aluminum bronzes 267 
antimony     267 
arsenic      267 
brass        265 
bronze       76 
carbon-molybdenum steels 245 
carbon steel 139 186 189 245 255 

 257 
cast iron    221 259 261 263 
chromium     253 254 
chromium stainless steels 221 
cobalt-based alloys 209 
copper alloys 265 
cupronickel 265 269 270 
graphite     259 
low-alloy steel 253 
molybdenum 244 253 
phosphorus 267 
proprietary metals 209 
stainless steel 139 189 
titanium     209 
unalloyed steel 244 
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Metallurgy: (Continued) 
zinc         265 

Mineral acid, as cleaning solution 101 105 

Molybdenum 244 253 

Monel steam strainers, as specimen location 265 

Morpholine treatment program 116 

N 
Natural gas, as fuel 26 39 225 263 

Neutralizing amine water-treatment program 119 

Nickel oxide 13 

Nose section, as specimen location 163 

Nose slope, as specimen location 166 

Nozzle blocks, as specimen location 204 

Nucleate boiling 4 58 
definition of 3 58 82 

O 
Oil-ash corrosion: 

critical factors 124 
elimination of 126 
general description 123 
identification 125 
locations    123 

Overheating: 
long-term: 

case histories 39 
cautions     38 
chain graphitization 35 
creep rupture 33 35 
critical factors 36 
elimination of 38 
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Overheating: (Continued) 
general description 30 
identification 37 
locations    29 
thermal oxidation 32 

short-term: 
case histories 52 
cautions     51 
critical factors 48 
elimination of 50 
general description 47 
identification 48 
locations    47 

Oxygen corrosion 226 
case histories 115 
cautions     113 
critical factors 112 
elimination of 112 
general description 109 
identification 112 
locations    109 
sources of air in-leakage 114 

Oxygen scavenger water-treatment program 120 185 

P 
Parting (see Dealloying) 

Patch-weld overlays 250 

Pendant U-bend, as specimen location 24 

Petrochemical industry 189 
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Phosphate water treatment program 21 39 40 44 53 
 67 100 107 186 189 
 212 216 225 231 233 
 263 269 

Phosphorus 267 

Pipe elbows, as specimen location 204 

Platen tube, as specimen location 166 

Polymer water-treatment program 26 41 54 69 105 
 118 120 140 211 226 
 235 

Porosity: 
definition of 238 
elimination of 238 
identification 238 

Potassium pyrosulfate 135 
and temperature in waterwall-fire-side 

corrosion 135 

Power boiler, as specimen location 63 179 231 233 

Powerhouse, as specimen location 53 

Preboiler attack 191 

Preboiler erosion: 
cautions     209 
critical factors 205 
elimination of 208 
general description 205 
identification 205 
locations    204 

Primary superheater, as specimen location 24 

Primary-superheater bank, as specimen 
location 42 

Primary-superheater inlet, as specimen 
location 44 
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Primary-superheater pendant, as specimen 
location 210 

Pulp and paper industry 20 21 105 106 115 
 116 139 142 147 152 
 177 185 212 213 216 
 225 230 231 233 255 

Pump impellers, as specimen location 219 

R 
Rear wall, as specimen location 41 

Recovery boiler, as specimen location 139 147 152 177 185 
 230 

Refining industry 53 211 215 

Regeneration chemicals, and hydrogen 
damage 161 

Reheat piping, as specimen location 204 

Reheater tubes, as specimen location 169 181 253 

Reheaters, as specimen location 198 204 209 237 257 

Residual stress 183 189 

Retractable blowers, as specimen location 193 

Riser tube, as specimen location 69 

Roof tube, as specimen location 138 198 

Root-pass cracking 241 

S 
Salts        16 

Sand, as fuel 214 

Scaling temperature 254 

Screen tube, as specimen location 106 152 230 247 

Screen wall, as specimen location 251 

Seam defects, definition of 227 

Secondary superheater, as specimen location 255 
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Secondary-superheater outlet, as specimen 
location 132 

Secondary-superheater pendant, as specimen 
location 233 

Selective leaching (see Dealloying) 

Short-term overheating (see Overheating) 

Side wall, as specimen location 85 

Side-wall tube, as specimen location 103 

Sintered deposit, layers of, in coal-ash 
corrosion 130 

Slag inclusions: 
definition of 238 
elimination of 239 
identification 238 

Slagging     202 

Slag-type deposit, layers of, in coal-ash 
corrosion 130 

Sodalite     18 

Sodium compounds, and oil ash corrosion 124 

Sodium hydroxide 158 167 186 189 
availability of, and caustic corrosion 58 
concentration mechanisms for 58 
and elimination of caustic corrosion 62 
and hydrogen damage 158 161 
susceptibility of steel to attack by 57 

Sodium pyrosulfate 139 
and temperature in waterwall-fireside 

corrosion 135 

Sodium sulfite water-treatment program 118 

Soot-blower erosion: 
cautions     196 
critical factors 193 
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Soot-blower erosion: (Continued) 
elimination of 195 
general description 192 
identification 192 
locations    192 

Soot-blower lines, as specimen location 169 

Stack, as specimen location 143 

Stainless steel 139 189 

Steam blanket deposits 3 

Steam contamination: 
and elimination of caustic corrosion 62 
and hydrogen damage 161 
and low-pH corrosion during service 84 

Steam cutting: 
from adjacent tube failures: 

cautions     197 
critical factors 196 
elimination of 197 
general description 196 
identification 197 
locations    196 

Steam drum, as specimen location 181 

Steam-formed deposits: 
case histories 20 
cautions     19 
copper deposits 13 
critical factors 7 
deposit morphology 18 
elimination 19 
general description 2 
identification 10 12 
iron oxides 12 
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Steam-formed deposits: (Continued) 
locations    1 
nickel oxide 13 
salts        16 
zinc oxide 13 

Steam heating industry 118 

Steam line, as specimen location 235 

Steam-side erosion 209 

Steam supply line, as specimen location 185 

Steam-transfer lines, as specimen location 209 

Steel: 
acid corrosion of 98 
oxygen corrosion of 109 

Steel industry 40 75 156 226 

Stress-corrosion cracking: 
case histories 185 
cautions     184 
critical factors 183 
definition of 181 
elimination of 183 
general description 181 
identification 183 
locations    181 

Stress rupture (see Creep rupture) 

Sugar industry 69 148 

Sulfur, and oil ash corrosion 124 

Sulfur compounds: 
and coal-ash corrosion 129 
and waterwall-fire-side corrosion 135 

Sulfur trioxide: 
and cold-end corrosion 143 
concentration of, and dew point 144 
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Sulfuric acid dew point 145 
and cold-end corrosion during service 146 
definition of 143 

Sulfuric acid vapor 143 

Sulfurous ash deposits, and dew-point corrosion 
during idle periods 149 

Superheater, as specimen location 39 54 115 179 187 
 189 198 202 204 210 
 237 253 

Superheater outlet, as specimen location 21 132 

Superheater outlet header, as specimen 
location 246 

Superheater pendant, as specimen location 233 

Superheater tubes, as specimen location 169 181 192 

Susceptible material, definition of 245 

T 
Target-wall tube, as specimen location 26 

Temperature: 
and corrosion rate 130 
and pyrosulfates in waterwall-fire-side 

corrosion 135 
and vanadium compound formation 124 

Tensile stress 183 

Textile industry 107 

Thermal breakdown point, and low-pH 
corrosion during acid cleaning 99 

Thermal-degradation failure 255 

Thermal fatigue 176 

Thermal oxidation 32 
as form of long-term overheating damage 32 

Thermal stresses 4 
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Titanium     209 

Transfer lines, as specimen location 204 

Tubercles, identification of 113 

Tube waterlines, and elimination of caustic 
corrosion 62 

Turbine blades, as specimen location 204 

Turbine erosion 191 205 

Turbine steam stainer, as specimen location 269 

U 
Ultrasonic testing 136 160 184 

Unalloyed steel 244 

Undercut: 
definition of 241 
elimination of 242 
identification 240 

Uniformly scattered porosity 238 

Utilities    25 41 44 52 63 
 66 85 88 101 132 
 134 138 163 174 210 
 213 217 233 246 249 
 257 269 

U-tube bundle, as specimen location 67 

V 
Valve stems, as specimen location 204 

Vanadium compounds: 
and oil-ash corrosion 126 
sequence of formation 123 
temperature and formation of 124 

Velocity, effect of, on erosive metal loss 200 
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W 
Wall blowers 193 

Wall tube, as specimen location 75 86 100 140 154 
 169 202 

Waste gas, as fuel 75 189 

Waste heat, as fuel 54 

Water-carrying tubes, as specimen location 157 

Water-cooled tubes, as specimen location 157 202 

Water-droplet impingement 204 

Water-formed deposits: 
case histories 20 
cautions     19 
copper deposits 13 
critical factors 7 
deposit morphology 18 
elimination 19 
general description 2 
identification 10 12 
iron oxides 12 
locations    1 
nickel oxide 13 
salts        16 

Water quality, influence of, on deposition 9 

Water-side deposition: 
and elimination of caustic corrosion 62 
and hydrogen damage 161 
and low-pH corrosion during service 84 

Water-side erosion 209 

Water supply lines, as specimen location 259 

Water-treatment program: 
all volatile 132 270 
ammonia      246 
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Water-treatment program: (Continued) 
antifoulant added 91 
chelant      20 75 90 213 
congruent control 88 102 138 164 233 
congruent phosphate 103 
coordinated phosphate 25 52 63 66 85 

 106 163 179 187 210 
 213 230 247 249 255 

dry-lay-up 115 
hydrazine    116 246 
low-excess hydroxide 100 
morpholine 116 
neutralizing amine 119 
oxygen scavenger 120 185 
phosphate    21 39 44 53 67 

 100 107 186 189 212 
 216 225 231 233 263 
 269 

polymer      26 41 54 69 105 
 118 120 140 211 226 
 235 

sodium sulfite 118 
wet lay-up 116 

Water tubes, as specimen location 181 

Waterline formation, and hydrogen damage 162 

Waterlines: 
and low-pH corrosion during service 84 
as specimen location 169 

Waterwall, as specimen location 40 52 64 88 164 
 166 213 

Waterwall-fire-side corrosion: 
case histories 138 
critical factors 136 
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Waterwall-fire-side corrosion: (Continued) 
elimination of 137 
general description 135 
identification 136 
locations    135 

Weld spatter 245 

Welded tubes, deficiencies in 227 

Welding debris 245 

Welding defects: 
case histories 246 
cracking: 

cautions     244 
elimination of 244 
forms of     244 
identification 243 

critical factors 237 
excess penetration: 

elimination of 241 
identification 239 

general description 237 
graphitization: 

critical factors 245 
elimination of 245 
general description 245 
identification 245 
locations    244 

inadequate joint penetration: 
elimination of 243 
identification 242 

incomplete fusion: 
elimination of 241 
identification 241 
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Welding defects: (Continued) 
locations    237 
porosity: 

elimination of 238 
identification 238 

slag inclusions: 
elimination of 239 
identification 238 

undercut: 
elimination of 242 
identification 240 

welding debris 245 

Wet lay-up treatment program 116 

Wood chips, as fuel 214 

X 
X-ray fluorescence 156 

Z 
Zinc oxide 13 
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