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Aluminum 
As deoxidizer of steel, 151-154, 

158-161 
Forms available for steel deoxida-

tion, 154-156 
Submergence of in liquid steel, 63 
Recovery of in liquid steel, 153 
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Density, of ferroalloys, 61-63, 
200-201 

Deoxidation of steel, by aluminum, 
158-160 

Desulfurization of steel, by ladle in­
jection, 68-73 

Ductile iron, 137-142 
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Bulk density, of ferroalloys, 200-201 

Efficiency (recovery) of ferroalloys, 
88, 153, 174 

Calcium 
As flux for alumina, 69-73 
Silicon, for ladle injection, 69-71 

Cast iron, classes of, 126 
Chemical control of steel composi­

tion, 88-90 
Chill factor, of ferroalloys, 63-68, 

200-201 
Chromium alloys, 52, 55-58 

Gas contents of, 73 
Columbium, as strengthener of steel, 

185-190 
Compacted graphite, 111 
Compacted graphite cast iron 

Production of, 116-117 
Properties of, 116-123 

Cooling effect, of ferroalloys, 63-68, 
200-201 

Ferroaluminum 
Behavior of in liquid steel, 163-167 
Practice of use, 165-167 
Properties of, 161-163 

Ferrocolumbium, behavior of in liq­
uid steel, 175-176 

Ferrosilicons, production of, 50 
Ferrotitanium, 148-150 
Free machining steels, 191-193 
Friability, of ferroalloys, 5-6 

Gas contents, of ferroalloys, 71-73 
Grain size, of steels, 188-190 
Graphite in cast iron 

Classification of, 128-131 
Shape variation of, 115 
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H 

Hardenability, of steel, 181 
High-strength low-alloy steels, pro­

duction of, 170-177 
Hydrogen cracking control, use of 

rare earth metals for, 103 

I 

Ingot molds, iron for, 110-114 
Injection methods, of ferroalloys, 

65-71 
Inoculation, of cast iron, 114-116, 

129-136 
Input control, of ferroalloys, 88 
International Standards Organiza­

tion, 32-39 

Killed steels, aluminum additions to, 
152 

N 

National Defense Stockpile, of fer­
roalloys, 41-48 

Nickel alloys production, control of 
ferroalloys for, 95-98 

Niobium {see Columbium) 
Nitrogen, use of as alloying element 

in steel, 195-196 
Nitrogenized ferroalloys, 196 
Nodular iron, 137-142 
Nodules, as source of alloying met­

als, 79 
Nuclear energy applications 

Of nickel alloys, 93 
Specifications of materials for, 94 

O 

Ocean nodules (see Nodules) 
Oxygen, in steel, 151, 158-161 

Ladle additions, of rare earth met­
als, 104-105 

Ladle injection, of ferroalloys, 65-71 
Lead, use of as alloying element in 

steel, 193 

M 

Magnesium, use of in production of 
ductile cast iron, 138-142 

Manganese alloys, 52, 55-56 
Gas contents of, 72 

Melter's factor, 88 
Melting range, of ferroalloys, 200-201 
Mold additions, of rare earth metals, 

104-107 
Molds, iron for, 110-114 
Mishmetal (rare earth metals), 104 

Phosphorus, use of as alloying ele­
ment in steel, 194 

Producers, of ferroalloys, 49 
Production of ferroalloys, trends of, 53 

Quality control, of ferroalloys by 
user, 84-98, 177-178 

Rare earth metals 
Addition practice of, 100-108 
Treatment, of cast irons, 114, 142 

Rare earth silicide, 103-104 
Recovery (efficiency) of ferroalloys, 

88, 153, 174 
Rimmed steels, aluminum additions 

to, 152 



INDEX 207 

Selenium, use of as alloying element 
in steel, 197 

Silicon alloys, 50, 54 
Sizing 

Checking of by user, 86 
Effect of recovery (efficiency), 61, 

175 
Ferroalloys, 23 

Solubility, of additives, effect of, 60 
Special quality steels, strand cast, 

180-186 
Stockpile, of ferroalloys, 41-48 
Strand (continuous) casting, of spe­

cial quality steels, 182-186 
Submergence, of additives to liquid 

steel, 61 
Sulfide shape control 

Use of rare earth metals for, 
102-108, 178 

Use of zirconium for, 177 
Sulfur, use of as alloying element in 

steel, 193 

T-N process, 71 
Tellurium, use of as alloying element 

in steel, 196 
Thermal fatigue, of cast iron, 113 
Titanium alloys, 144-145 

Scrap, preparation for use, 145-148 

Vanadium 
As steel strengthener, 185-190 
Carbide, behavior of as a ladle 

additive, 91 
Vanadium alloys, 61 

Gas contents of, 73 
Vermicular iron {see Compacted 

graphite iron) 

Zirconium scrap, as mold additive, 
177 




