
STP917-EB/Aug. 1986 

Subject Index 

A 

Aerospace industry 
applications of Beta-C for, 163 
applications of titanium and zirco- 

nium in, 123 
Alkali chloride industry, titanium 

applications in, 7-9; table, 8, 
10 

Aluminothermic reduction of oxide, 
103-4, 105-6 

Aluminothermy, 103-4, 106 
Aluminum, as alloy on corrosion re- 

sistance of titanium, 137, 145 
American Society of Mechanical En- 

gineers (ASME), Boiler and 
Pressure Vessel Code, 117 

ASTM standards 
B 337: 44, 48-49, 53 
B 600:124 
E 23:46 
E 606:48 
E 813:46 
G 2:121 
G 30:133-34 

ASTM Committee B-10, 122-28 
Austenitic stainless steels, behavior 

of, in comparison with zirco- 
nium and titanium, for corro- 
sion, 71-75; illustration, 71- 
73 

Autoclave corrosion testing, in the 
waste treatment industry, 22; 
illustration, 23; table, 23 

It 

Beta annealing, 148, 150; illustra- 
tion, 149 

Beta-C 
in aerospace industry, 163 
applicability of, for seawater pip- 

ing, 163 
chemical composition of, 145; ta- 

ble, 145 
corrosion 

hydrogen absorption, 161; ta- 
ble, 161 

localized corrosion, 158; illus- 
tration, 159; table, 159 

stress-corrosion cracking, 158, 
160; table, 160 

uniform attack, 152-53, 158; il- 
lustration, 156-57 

formability of, 163 
heat treatment of, 148, 150-51; il- 

lustration, 150 
industrial applications for, 144- 

163 
physical metallurgy, 145-47; illus- 

tration, 146 
processing of, 148 
properties of, 151-52; illustration, 

153; table, 152, 154-55 
structure property relations, 147- 

48; illustration, 149 
weldability of, 162 

Bhabha Atomic Research Centre, 
100, 102-3 

C o p y r i g h t  ~ 1986 A S T M  In te rna t iona l  

211 

w w w . a s t m . o r g  



212 INDUSTRIAL APPLICATIONS OF TITANIUM AND ZIRCONIUM 

Bimetallic tubing, See Zirconium-
steel bimetallic tubing 

Blended elemental approach to pow­
der metallurgy, 195-96; illus­
tration, 196, 197; table, 196 

Brine electrolysis, 4-5 

Calciothermic reduction of oxide, 
103, 107-8 

Calciothermy, 106 
Calcium reduction of tantalum ox­

ide, 105 
Carbon deoxidation, 102 
Carbothermy, 101 
Castings, as titanium net shape tech­

nology, 200-203, 206; illus­
tration, 201, 202; table, 203 

Charpy impact testing, for titanium 
alloys, 46, 49; table, 49 

Chemical processing industry, tanta­
lum applications in. 111 

Chlor-alkali industry 
commercialization of dimension-

ally stable anodes technology 
for, 3-4 

use of graphite anode technology 
for brine electrolysis, 4 

Chromium, as alloy on titanium, 
137-38, 145 

Cold deformation, applications of 
zirconium for, 165 

Corrosion resistance, ix 
effect of chemical composition on, 

123-25 
effect of surface finish on, 125-26 
effect of thermo-mechanics on, 

125 
of high strength titanium alloys, 

130-143; illustration, 134, 
135, 137, 138; table, 132, 
133, 136-140 

reliability of reactive metals, 118, 
121 

Crevice corrosion resistance, 13 
Beta-C performance, 158; illustra­

tion, 159; table, 159 
of titanium alloys, 9, 139; table, 

140, 141 
Crevice corrosion tests, for titanium 

alloys, 132-33; illustration 
134; table, 133 

Cutting tool industry, hafnium appli­
cations in. 111 

D 

Dimensionally stable anodes technol­
ogy, commercialization of, for 
chlor-alkali production, 3-4 

Ductibility, of Beta-C, 152; illustra­
tion, 153 

E 

Elastic-plastic fracture toughness 
testing, for titanium alloys, 
46-47, 49; table, 50. 

Electrochemical industry, applica­
tions of titanium anodes in, 
120 

Electrolytic industry 
titanium as a electrode support in, 

3-6 
use of titanium fabrications, ix 

Electron beam melting, in the ni-
tride-denitride process, 104-5 

Electrowinning industry, titanium 
applications in, 5 

Explosive bonding billet process for 
bonding copper and zirco­
nium, 87, 90-91 

expansion method, 87, 90; illus­
tration, 89 

implosion method, 87, 90; illustra­
tion, 89 



INDEX 213 

F-G 

Fatigue behavior, of titanium alloys, 
48, 49-51; illustration, 50, 51 

Federal Clean Air Act of 1970, 30 
Ferric chloride, effect of Beta-C on 

corrosion resistance, 153, 158 
Ferro-niobium, 109-10 
Flue gas desulfization (FGD) systems 

titanium for, 30-2 
experimental procedure, 31-34; 

illustration, 32; table, 33 
inlet ducts, 34, 37, 40 
mechanism of corrosion, 40-41 
outlet ducts, 34, 38; illustration, 

37; table, 35 
Formability, of reactive metals, 126-

28 
Fracture toughness, of Beta-C, 152; 

table, 155 
Fused salt electrolysis, 101, 106-7 
Graphite anodes, replacement of, 

with titanium anodes, 8 

H 

Hafnium 
applications of, 111 

calciothermic reduction of oxide, 
107-8 

ferro-niobium, 109-10 
halide decomposition, 101, 108-9; 

table, 109 
halide reduction, 106, 108 

Halide decomposition, 101, 108-9; 
table, 109 

Halide reduction, 106, 108 
Heat exchangers, use of titanium 

fabrications for, ix 
Heterogenous joints 

between zirconium and titanium 
and stainless steel, 181, 183, 
185-90, 192 

flanged joints, 183; illustration, 
185 

nondismountable joints, 183, 
185-90; illustration, 186 

HIP'ing, 198-99, 201; illustration, 
199, 202 

Hydrochloric acid, effect of, on cor­
rosion resistance of titanium 

alloys, 134-36; illustration, 135, 
137; table, 136 

Hydrofluoric acid, influence of, on 
corrosion resistance of 

zirconium, 77-78, 82; table, 79 
Hydroforming, 167; illustration, 169 
Hydrogen absorption, for Beta-C, 

161; table, 161 

I 

Industrial applications 
for Beta-C, 144-63 
for hafium. 111 
for molybdenum, 110 
for molybdenum trioxide, 110 
for niobium, 110-11 
for niobium pentoxide, 110 
for niobium-Vandium, 111 
for tantalum, 110-11 
for tantalum pentoxide, 110 
for titanium, ix, 3-6, 7-13, 30-42, 

43-54, 118, 120, 123; illustra­
tion, 32, 44; table, 8, 10, 11 

for zirconium, ix, 85-99, 123, 165; 
illustration, 88, 89; table, 92 

Iron 

effect of alloyed in titanium and 
zirconium, 124-25 

effect of, as alloy on corrosion re­
sistance on titanium, 137-38 

effect of, on corrosion resistance of 
reactive metals, 124-25 

Irradiated fuel-reprocessing installa­
tions, use of zirconium in, 164 

Isostatic forming, 167; illustration, 
170 



214 INDUSTRIAL APPLICATIONS OF TITANIUM AND ZIRCONIUM 

Isothermal precision forging, as tita­
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tration, 17 
test program for materials selec­

tion, 17-18; table, 18 



218 INDUSTRIAL APPLICATIONS OF TITANIUM AND ZIRCONIUM 

test program results, 18-21; il­
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