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Electronic devices, tungsten in, 104 
Electronics industry 

Niobium in, 70-81 
Tantalum in, 50, 70-81 

Embrittlement, hydrogen, 109 
Niobium, 20, 23 
Prevention, 57 
Tantalum, 41,44, 47, 58 

Fabrication methods, 62-63 
Molybdenum, 11, 113 
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Heat transfer equipment, 39 
High temperature strength, 94, 
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Isothermal forging process, 11 
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Alloys, 4, 8 
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TZM, 9-14 
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Corrosion resistance, 4, 8, 109-111 
Cost, 108 
Fabrication, 11, 113 
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Physical properties, 112 
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Anodic protection of, 56, 57 
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50-69, 109-111 
Cost, 24, 108 
Fabrication, 24-25 
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Limitations of, 56 
Mechanical properties, 19, 20 
Physical properties, 19, 112 
Superconductivity, 18, 75-78 
Surgical uses, 68 
Welding, 26, 27, 113 

Liquid metals handling, 67 
Lithium niobate, 79, 80 
Lithium tantalate, 79 
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Manning, Paul E., 50-69 
Melting point, tungsten, 88, 91, 104 
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Oxide films 
Amorphous, 51, 56, 72-73 
And corrosion, 51, 56 
Insulating, 71 
Niobium, 19, 20 
Tantalum, 34 



INDEX 119 

Piezoelectricity, 78-80 
Powder metallurgy techniques, 4, 5, 

42, 86, 102, 103 
Pressure vessels, nonmetallic, 108 
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Corrosion considerations, 109-111 
Economic considerations, 108-109 
Material considerations, 106-108 
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110 
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Fabrication, 61-63, 113 
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106-114 
Physical properties, 111-113 
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Tantalum in, 42 
Tungsten in, 96 

Stress corrosion cracking 
And oxide films, 51, 56 
Tantalum, 46 

Superalloys, 12, 18 
Molybdenum, 4 
Niobium, 51 
Tungsten, 96 

Superconductivity, 18, 75-78 
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Alloys, 46, 50-69 
Anodic protection of, 56-57 
Applications, 28-49, 64-67, 70-81 
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Compatibility with other metals, 

41, 42, 48 
Composites, 42 
Corrosion resistance, 31, 34, 35, 

44, 45, 47, 50-69, 105-111 
Cost, 31-32, 33, 108 
Fabrication, 36, 47-49, 113 
In heat transfer equipment, 39 
Limitations of, 39-42, 56 
Machining, 49 
Performance characteristics, 44-47 
Physical properties, 28-32, 112 
Powder, 72, 75 
Reactivity, 28-29 
Reliability, 72 
Superconductivity, 75-78 
Surgical uses, 67-68 
Welding, 110, 113 
Workability, 47-48 
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And tantalum, 42 

Tungsten 
Alloys, 95, 96, 99, 102 
And tantalum, 42 
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Carbide, 95 
Consolidation, 86 
Corrosion resistance, 110-111 
Ductility, 86, 95, 102 
Extraction of, 83-85 
Manufacture, 86-88 
Occurrence, 82-83 
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Properties, 88-95, 112 
Reactivity, 98, 99 
Reduction to powder, 85-86 

Welding 
Niobium, 26-27, 113 
Tantalum, 42, 48 

Wolframite, 83, 84 

Vanadium gallium, 76, 78 
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Webster, R.T., 18-27 

Zinc industry, 14-16 
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Corrosion resistance, 110, 111 




