


1.Glass1

Thenatureofglass ―Thecompositionofglass ―Gaspermeationthroughglass ―Themechan-

icalstrengthofglass ―Chemicalstrengtheningofglass ―Theannealingofglass ―Stressanaly-

sis―Volumeconductivity ―Electrolysisinglass ―Surfaceconductivity ―Dielectricproperties

―Glassinradiationfields ―SpecialProcessesandApplications:Manipulation ―Cuttingand

polishingofsmallholes ―Thinglasswindows ―Glasssheetandfilms ―Glassshrinking ―

Cleaningofglass ―Paniculatecontamination ―Outgassing ―Powderedglass ―Solderglass

2.Ceramics61

Rawmaterialsandbodycompositions(conventionalelectricalporcelain,low-losssteatite,

forsterite,mullite,wollastonite,cordierite,zirconporcelain,alumina,sapphire-ruby,beryllia,

magnesia,thoria,titania,urania,zirconia) ―Space-agerefractories(boron,nitride,glasscer-

amics)―Compatibilityofceramicswithliquids,solidsandgases ―Permeationofgases ―Gen-

eraltechniques(fabrication,dieconstructionanddesignconsiderations,glazing) ―Precision

ceramics

3.Mica118

Mineralogy ―Miningandpreparation ―Chemicalandphysicalproperties(thermalconductivity,

thermalexpansion,electricalresistivity,dielectricproperties,thereleaseofgas)―Generaltech-

niques(fabrication,splitting,sorting,casting,mounting,electrophoreticdeposition) ―Syn-

theticmica ―Glass-bondedmicaandceramoplastics ―Reconstitutedmica ―Micapaperormica

mat,vs.built-upflakemica

4.CarbonandGraphite137

Manufacturingprocesses(carbonblack,industrialcarbon,electrographite,pyrolyticgraphite,

recrystallized,high-densitygraphite,glassycarbon,cellulosecarbon,fibrouscarbon) ―Physical

andchemicalproperties ―Compatibilitywithothermaterials ―SpecialProcessesandApplica-

tions:Graphiteanodes ―Outgassingofanodes ―Microwaveattenuators ―Nuclearapplications

5.IronandSteel160

Thestrengthofmaterials ―Mechanical,physical,andchemicalproperties(theiron-carbonequi-

libriumdiagramheattreatment) ―Commercialironandsteel(wroughtstainlesssteels,marten-

siticstainlesssteels,ferriticstainlesssteels,austeniticstainlesssteels,semiausteniticandprecipi-

tationhardeningsteels)―Applicationsofstainlesssteels ―SpecialProcessesandApplications:

Outgassingofironandsteel ―Vacuummeltingofironandsteel ―Gaspermeationinironand

steel―Roll-cladironandlaminates ―Copper-baseAliron

6.CopperandCopperAlloys181

Physicalcharacteristicsandchemicalproperties(OFHCBrandcopper,otherhigh-puritycop-

pers)―Outgassingofcopper ―Copper-basealloys(cupronickels,precipitation-hardenableal-

loys,chromecopper,berylliumcopper,zirconiumcopper) ―Dispersionstrengthening ―Special

ProcessesandApplications:Machining ―Spinning ―Shot-peening ―Water-cooledanodes ―

Air-cooledanodes ―Pinch-offtubulations ―Effectofcold-workingonr.f.conductivity



7.NickelandNickelAlloys204

Physicalcharacteristicsandchemicalproperties(Nickel200,Nickel201,Nickel204,Nickel205,

Nickel211,Nickel212,Nickel233,Nickel270,Permanickelalloy,Duranickelalloy301,Monel

alloys)―Outgassingofnickel―SpecialProcessesandApplications:Rolled-powdernickel ―

Dispersion-strengthenednickel―Carbonizednickel―ASTMspecifications

8.PreciousMetalsandTheirAlloys222

(silver,gold,platinummetalsandrhenium)

Physicalcharacteristicsandchemicalproperties(age-hardenablesilveralloys,dispersion-

strengthenedsilveralloys,dispersion-strengthenedplatinumalloys,preciousmetalsandgases)

―SpecialProcessesandApplications:High-temperaturethermocouples―Precious-metalcon-

tacts―Precious-metalresistors―Platinum-cobaltmagnets―Protectiveandconductivecoatings

―Rhenium

INTRODUCTIONTOREFRACTORYMETALS(RM)

9.TungstenandTungstenAlloys249

Mechanical,physical,andchemicalproperties―Oxidationoftungsten-Tungstenalloys(tung-

sten-tantalunandtungsten-molybdenumalloys,tungsten-rheniumalloys,othertungstenalloys)

―SpecialProcessesandApplications:Non-sagfilaments―Theformingoffilaments―Slipcast-

ing,centrifugalcasting,hydrostaticdensification,fluid-to-fluidextrusion,shapeforming―

Vaporplating―Oxidation-resistantcoatings

10.MolybdenumandMolybdenumAlloys274

Methodsofproduction(powdermetallurgy,consumable-electrodeorvacuum-arcmelting,elec-

tron-beammelting)―Mechanical,physical,andchemicalproperties―Oxidationofmolybde-

num ―Protectivecoatings―MolybdenumAlloys ―SpecialProcessesandApplications:Outgas-

singofmolybdenum ―Fabricationofmolybdenum

11.TantalumandColumbium(Niobium)andtheirAlloys295

Mechanical,physical,andchemicalpropertiesoftantalum―Oxidation―Reactions―Protec-

tivecoatings―Tantalumalloys―SpecialProcessesandApplications:Outgassing―Cladmetals

―Thefabricationofcolumbiumanditsalloys―Mechanical,physical,andchemicalproperties―

SpecialProcessesandApplications:Cryogenic

12.Titanium,Zirconium,andHafniumandtheiralloys321

Titanium:Mechanical,physical,andchemicalproperties―Physicalmetallurgy―Titaniumal-

loys―Reactionswithgases―ZirconiumandHafnium:Mechanical,physical,andchemical

properties―SpecialProcessesandApplications

INTRODUCTIONTOJOININGPROCESSES

SolderingandBrazing335

Physicalprinciples(surfaceenergy,contactangle,wettingandspreading,alloyformationand

constitutionaldiagrams,diffusion,oxidereductioninreducingatmospheres)―Soldering:solder

compositions,aluminumsolders,indiumsolders,galliumalloys,fusiblealloys,solderfluxes,

physicalcharacteristicsofsolders,testprocedures,solderingtechniques―Brazing:Brazing

metallurgy,thestrengthofbrazedjoints,fillermetalcompositions,brazingtechniques,joint

design,methodsofheating,typicalmetalcombinations(copper-to-copper,copper-to-nickel,

copper-to-steel,copper-to-Kovar-typealloys,nickel-to-nickel)―High-alloy-steeljointsSolid-

statewelding―Refractorymetaljoints(titaniumandzirconiumjoints,berylliumjoints) ―

Graphitejoints―Otherweldingprocesses

14.Glass-To-MetalSealing388

Classificationofglass-to-metalseals―Bondmechanisms ―Stressesinseals―Houskeeperseals

―Inductionseals―Compressionseals―Sealingtopuremetals(platinumseals,goldandsilver



seals,copperseals,tungstenseals,molybdenumseals,titaniumandzirconiumseals,tantalum

seals)―Sealingtoalloys(ironandsteelseals,nickel-ironalloyseals,chrome-ironseals,nickel-

chrome-ironalloyseals,nickel-cobalt-ironalloyseals) ―SealFabrication ―FusedQuartz-to-

metalseals―Microwavewindowseals ―Silverchlorideseals

15.Ceramic-To-MetalSealing441

Advantagesofceramicseals ―Disadvantagesofceramicseals ―Designconsiderations ―Seal-

ingtechniques(dyecheck,cleaningprocedures,sintered-metal-powderseals,low-temperature,

sintered-metal-powderseals,activemetalseals,presseddiffusionseals,solderedseals,vaporized

andsputteredsubstrateseals,molten-salttitaniummetallizedseals,electroformedseals,graded

powderseals,nonmetallicfusionseals) ―Bondformation ―Testprocedures(mechanicaltests,

leaktests,electricaltests,environmentaltests)―SpecialProcessesandApplications:Solution

metallizing―Pinsealsandheaders ―High-temperatureseals ―Ceramicsealsforcorrosiveenvir-

onments ―Fusionbondingofceramics ―Compressionbandseals ―Brazingconsiderations

16.CathodesandHeaters475

Thermalelectronemission ―Cathodedesignparameters ―Puremetalcathodes(puretungsten

cathodes)―Thinfilmcathodes(thoriatedtungsten,carburizedthoriatedtungstenfilaments) ―

Dispensercathodes(nickelbase,pressedandsinteredcathodes,boridecathodes,thoriacath-

odes)―Barium,strontium,calcium-oxidecathodes ―Physicalcharacteristics―Preparationof

thecoating ―Exhaustprocedure ―CathodeActivation ―Performanceandlife ―Nickel-base

alloysforoxidecathodes ―Filamentaryemitters ―Heaters(thecoatingofheaters,electrophor-

eticcoatingofheatersandcathodes) ―Thecataphoreticdepositionofemissivecoatings(the

cataphoreticdepositionofthoria) ―Physico-chemicaleffectsinheater-cathodesystems

17.GridStructuresandCoatings529

Gridstructures(receivingtubegrids,framegrids,framegridsfordisk-sealtubes) ―Suppression

ofprimaryelectronemissionfromgrids(graphitesuspensions,goldplating,platinum-coated

grids,titaniumgrids,othertypesofcoatings)aluminum-cladmolybdenum ―SpecialProcesses

andApplications:Ribbongrids ―Klystrongrids ―Embeddedgrids ―Non-interceptinggrids

bypartialsuppressionofcathodeemission ―Ceramic-coatedgrids ―Ceramicgrids ―Aligned

grids―Meshscreens ―Platingproceduresforgridlaterals

18.GetterMaterials545

Getterrequirements ―Typesofgetter(flashgetters,bulkgettersandcoatinggetters,tantalum,

titanium,zirconium,zirconiumalloys,thorium-thoriumalloys) ―SpecialProcessesandApplica-

tions:Gas-dopedflashgetters ―Large-areametalfilms ―Evapor-ionandsputter-ionpumps

19.SecondaryEmission563

Physicalcharacteristics(silver-magnesiumalloys,magnesiumalloys,nickel-berylliumalloys,

nickel-magnesiumalloys,copper-berylliumalloys,aluminumalloys) ―Suppressionofsecondary

emission ―Secondary-emissiondevices ―SpecialProcessesandApplications

20.VoltageBreakdown579

Voltagebreakdowninair(coronaloss) ―Voltagebreakdownoverinsulatingsurfaces ―Voltage

breakdownthroughbulkdielectrics ―Voltagebreakdowninvacuum(voltagebreakdown

mechanisms,designconsiderations)

Appendix599

Index613


	page1
	page2
	page3
	page4

