


CONTENTS

Forewordxv

BestPaperAwardsxvii

InternationalCryogenicMaterialsConferenceBoardxix

AUSTENITICSTEELDEVELOPMENT

StructuralAlloysforHighFieldSuperconductingMagnets(Invited)..1
J.W.Morris,Jr.

RequirementsforStructuralAlloysforSuperconducting
MagnetCases(Invited)23
S.Shimamoto,H.Nakajima,K.Yoshida,andE.Tada

CryogenicFe-MnAusteniticSteels(Invited)33
T.Horiuchi,R.Ogawa,andM.Shimada

NickelandNitrogenAlloyingEffectsontheStrengthand
ToughnessofAusteniticStainlessSteelsat4K43
R.P.Reed,P.T.Purtscher,andK.A.Yushchenko

ImprovementofToughnessofaHigh-Strength,High-Manganese
StainlessSteelforCryogenicUse51
K.Suemune,K.Sugino,H.Masumoto,H.Nakajima,
andS.Shimamoto

EffectofMetallurgicalVariablesonStrengthandToughness
ofMn-CrandNi-CrStainlessSteelsat4.2K57
S.Yamamoto,N.Yamagami,andC.Ouchi

EffectofMnontheCryogenicPropertiesofHighNitrogen
AusteniticStainlessSteels65
T.Sakamoto,T.Nakagawa,andI.Yamauchi

AnInvestigationoftheCryogenicMechanicalProperties
ofLowThermal-ExpansionSuperalloys73
L.T.SummersandE.N.C.Dalder



WeldingAdvancesinCryogenics(Invited)81
K.A.Yushchenko

CryogenicPropertiesofElectron-BeamWeldedJointsina
22Mn-13Cr-5Ni-0.22NAusteniticStainlessSteel...89
S.Tone,M.Hiromatsu,J.Numata,T.Horiuchi,
H.Nakajima,andS.Shimamoto

CryogenicMechanicalPropertiesofHigh-ManganeseSteelWeldments..97
J.W.ChanandJ.W.Morris,Jr.

ImprovementsintheWeldabilityofaSuperconductor
SheathMaterial103
L.T.SummersandJ.W.Morris,Jr.

WeldabilityandMechanicalPropertiesofAge-Hardened
Fe-Ni-Cr-Mn-TiAusteniticAlloyforCryogenicUseIll
K.Hiraga,K.Nagai,T.Ogata,Y.Nakasone,T.Yuri,
andK.Ishikawa

COMPOSITESANDPOLYMERS

CryogenicCompressivePropertiesofBasicEpoxyResinSystems....119
F.W.Markley,J.A.Hoffman,andD.P.Muniz

CryogenContainmentinCompositeVessels(Invited)127
D.EvansandJ.T.Morgan

InfluenceofDamageonMechanicalPerformanceofWoven
LaminatesatLowTemperatures137
R.D.KrizandW.J.Muster

RadiationDamageofCompositeMaterial-
MethodandEvaluation(Invited)145
T.Okada,S.Nishijima,andH.Yamaoka

ScreeningthePerformanceofOrganicInsulatorsunder
CryogenicNeutronIrradiation153
M.B.KasenandR.B.Stoddard

EffectofCryogenicIrradiationontheMechanicalProperties
ofOrganicInsulatorFilms161
H.YamaokaandK.Miyata

FracturePropertiesofPolymersandComposites
atCryogenicTemperatures(Invited)169
G.Hartwig,B.Kneifel,andK.Pohlmann

MechanicalBehaviorandFatigueinPolymericComposites
atLowTemperatures179
Y.Katz,A.Bussiba,andH.Mathias

Thermo-stimulatedCurrentandDielectricLoss
inCompositeMaterials187
S.Nishijima,T.Okada,andT.Hagihara



MechanicalPropertiesofCarbon-GlassHybridComposite
MaterialsatLowTemperature195
S.Nishijima,T.Okada,K.Fujioka,Y.Kuraoka,
andS.Namba

MechanicalPropertiesofUnidirectionallyReinforced
CompositeMaterials203
T.Okada,S.Nishijima,H.Yamaoka,K.Miyata,
K.Fujioka,Y.Kuraoka,andS.Namba

Two-DimensionalThermalContractionofComposites209
S.Nakahara,T.Fujita,K.Sugihara,S.Nishijima,
M.Takeno,andT.Okada

ThermalandMechanicalPropertiesofAdvancedComposite
MaterialsatLowTemperatures217
M.Takeno,S.Nishijima,T.Okada,K.Fujioka,
Y.Tsuchida,andY.Kuraoka

InorganicDielectricInsulationforSuperconducting
Nb3SnWire(Invited)225
T.K.Gupta,W.N.Lawless,C.E.Oberly,G.J.Bich,
G.R.Wagner,andD.S.Holmes

MeasurementofThermalConductivityofInsulatingCryogenic
StructuralMaterials235
J.Waynert

CompressivePropertiesofSilicaAerogelat295,76,and20K....243
J.M.ArvidsonandL.L.Scull

LH2On-OrbitStorageTankSupportTrunnionDesign
andVerification251
W.J.Bailey,D.A.Fester,andJ.M.Toth,Jr.

REFRIGERATIONMATERIALS

RecentInvestigationsonRefrigerantsforMagnetic
Refrigerators(Invited)261
T.Hashimoto

HighEnthalpyMaterialsforUseinSuperconductorStabilization
andinLowTemperatureCryocoolerRegenerators271
B.Barbisch,J.L.Olsen,andK.Kwasnitza

InvestigationsonthePossibilityoftheRAI2Systemasa
RefrigerantinanEricssonTypeMagneticRefrigerator279
T.Hashimoto,K.Matsumoto,T.Kurihara,T.Numazawa,
A.Tomokiyo,H.Yayama,T.Goto,S.Todo,andM.Sahashi

MagneticandThermalPropertiesofDy-3A^Oj^as
aMagneticRefrigerant287
R.Li,T.Numazawa,T.Hashimoto,A.Tomokiyo,
T.Goto,andS.Todo

SpecificHeatandEntropyofRNi2(R:RareEarthHeavyMetals)
inMagneticField295
A.Tomokiyo,H.Yayama,H.Wakabayashi,T.Kuzuhara,
T.Hashimoto,M.Sahashi,andK.Inomata



LowTemperatureDeformationofCopperandan
AusteniticStainlessSteel303
R.P.ReedandR.P.Walsh

EffectsofGageDiameterandStrainRateonTensile
DeformationBehaviorof32Mn-7CrSteelat4K313
K.Nagai,T.Yuri,Y.Nakasone,T.Ogata,
andK.Ishikawa

Near-ThresholdFatigueCrackGrowthBehaviorof
AISI316StainlessSteel321
R.L.Tobler

FatigueTestingat4KwithaHeliumRecondensation
System(Invited)329
K.Nagai,T.Ogata,T.Yuri,andK.Ishikawa

AModelforFatigueStrengthDegradationIncluding
TemperatureEffect339
M.H.AbdelMohsen,M.K.Abdelsalam,
andR.E.Rowlands

FractureToughnessofNewlyDevelopedStructuralMaterialsfor
SuperconductingCoilsofFusionExperimentalReactor347
H.Nakajima,K.Yoshida,K.Okuno,M.Oshikiri,E.Tada,
S.Shimamoto,R.Miura,M.Shimada,S.Tone,K.Suemune,
T.Sakamoto,andK.Nohara

Tensile,FractureToughnessandFatigueCrackGrowthRate
PropertiesofHP9-4-30355
W.A.Logsdon

NotchTensileMeasurementsandFractureToughness
CorrelationsforAusteniticStainlessSteels361
R.P.Reed,D.T.Read,andR.L.Tobler

Creepof304LNand316LStainlessSteelsat
CryogenicTemperatures369
L.D.Roth,A.E.Manhardt,E.N.C.Dalder,
andR.P.Kershaw,Jr.

Magneto-MechanicalEffectsinTwoSteelswith
MetastableAustenite377
B.Fultz,G.0.Fior,G.M.Chang,R.Kopa,
andJ.W.Morris,Jr.

InSituObservationofMartensiticTransformationduring
TensileDeformationofanFe-Mn-CAlloy(Invited)385
Y.-Y.LiandX.-M.Zhang

FractureToughnessofModern9%NickelCryogenicSteels389
R.D.StoutandS.J.Wiersma

CryogenicMechanicalPropertiesofAl-Cu-Li-ZrAlloy2090397
J.Glazer,S.L.Verzasconi,E.N.C.Dalder,W.Yu,
R.A.Emigh,R.0.Ritchie,andJ.W.Morris,Jr.



StrainResistivityat4.2KinPureAluminum405
K.T.Hartwig,G.S.Yuan,andP.Lehmann

TheEffectofPrestrainonLowTemperatureFatigue
InducedResistivityinPureAluminum413
G.S.Yuan,P.Lehmann,andK.T.Hartwig

RelationshipsbetweenMechanicalandMagnetoelectric
PropertiesofOxygen-freeCopperat4K421
F.R.FickettandT.E.Capobianco

AnomalousDecreaseofResistanceat250KinUltrathin
Au-NbFilmonSingle-CrystalSilicon429
H.Yamamoto,T.Kawashima,andM.Tanaka

ANewAluminum-BaseAlloywithPotentialCryogenicApplications...437
J.C.Ho,C.E.Oberly,H.L.Gegel,W.M.Griffith,
J.T.Morgan,W.T.O'Hara,andY.V.R.K.Prasad

ProductionofHigh-Conductivity,High-StrengthIn-situ
Cu-NbMultifilamentaryCompositeWireandStrip443
C.V.Renaud,E.Gregory,andJ.Wong

DataonaMagneticShieldAlloyatLowMagneticFieldsfrom
300Kelvinto1.91Kelvin,and0.08Hzto10kHz451
R.F.Arentz,M.H.Johnson,andL.Dant

NONDESTRUCTIVEEVALUATION

TheCharacterizationofCryogenicMaterialsby
PhotoacousticSpectroscopy(Invited)459
B.H.S.Royce

TheCharacterizationofCryogenicMaterialsbyX-ray
AbsorptionMethods(Invited)471
S.M.HealdandJ.M.Tranquada

NondestructiveCharacterizationofCryogenicMaterials
forQualityandProcessControl(Invited)479
J.F.Bussiere

MATERIALSANDDEVICESFORSUPERCONDUCTINGELECTRONICS

CharacterizationofTunnelBarriersbyFlicker
NoiseSpectroscopy(Invited)489
C.T.RogersandR.A.Buhrman

RoleofLocalizedStatesinAmorphousSiliconTunnel
Barriers(Invited)499
S.Bending,R.Byrnsvold,andM.R.Beasley

AllRefractoryJosephsonIntegrationProcesswith
NbNJunctions(Invited)507
S.Kosaka



ThinFilmPreparationandDeviceApplicationofLowCarrier
DensitySuperconductorBaPb^_xBixO3(Invited)517
M.Suzuki

UHVDepositionandin-SituAnalysisofThin-Film
Superconductors(Invited)527
J.Talvacchio,M.A.Janocko,J.R.Gavaler,
andA.I.Braginski

AMultilayerTechnologywithHighTcM^GeFilms543
B.David,M.Muck,andH.Rogalla

JosephsonTunnelingJunctionswithHighTcNb3(Ge,Si)Electrode...549
M.Naoe,N.Terada,andY.Hoshi

A1urnCross-LineJunctionProcess557
M.Aoyagi,A.Shoji,S.Kosaka,F.Shinoki,andH.Hayakawa

SelectiveTrilayerIon-BeamEtchingProcessforFabricating
Nb/NbOxide/Pb-AlloyTunnelJunctions565
H.Tsuge

ANovelDesignofSubtnicronThinFilmPointContacts573
H.Koch

SuperconductingWiresforElectronicApplications579
V.LeTourneau,J.H.Claassen,S.A.Wolf,D.U.Gubser,
T.L.Francavilla,andR.A.Hein

FormationofA15PhaseinEpitaxialandPolycrystalline
Nb-SnDiffusionCouples585
A.I.Braginski,J.R.Gavaler,andK.Schulze

ANewLookattheGrowthofThinFilmsofNb-Sn(Invited)593
F.Hellman,J.Talvacchio,T.H.Geballe,andA.F.Marshall

SUPERCONDUCTINGNITRIDEFILMS

High-TcMoNThinFilmSynthesis(Invited)603
H.Ihara,K.Senzaki,Y.Kimura,M.Hirabayashi,
N.Terada,andH.Kezuka

EpitaxialGrowthofNbNonMgOFilm(Invited)617
T.Yamashita,K.Hamasaki,andT.Komata

EpitaxialGrowthofNbNFilms627
J.R.Gavaler,J.Talvacchio,andA.I.Braginski

DualIon-BeamDepositionofSuperconductingNbNFilms635
E.K.Track,L.-J.Lin,G.-J.Cui,andD.E.Prober

SuperconductingandStructuralPropertiesofRFMagnetron
SputteredNiobiumNitrideforJosephsonJunctions643
E.J.CukauskasandW.L.Carter

DependenceoftheUpperCriticalFieldandCritical
CurrentonResistivityinNbNThinFilms651
J.Y.Juang,D.A.Rudman,R.B.vanDover,
W.R.Sinclair,andD.D.Bacon



HighFieldPropertiesofNbNRibbonConductors659
D.W.CaponeII,R.T.Kampwirth,andK.E.Gray

SynthesisofBlMoNFilmsbyIonBeamDeposition663
N.Terada,M.Naoe,andY.Hoshi

PreparationofSuperconductiveMoNxFilmsbyReactiveSputtering..671
H.Yamamoto,T.Miki,andM.Tanaka

CriticalFieldStudiesofReactivelySputteredandNitrided
NbN,VNandV(Mo)NFilms679
J.S.Moodera,P.M.Tedrow,andR.Meservey

FINEFILAMENTARYSUPERCONDUCTORS

NbTiBaseSuperconductors:TechnicalAspects
andTrends(Invited)687
H.HillmannandH.Krauth

SuperconductingMaterialsfortheSSC(Invited)697
R.Scanlan,J.Royet,andC.E.Taylor

CriticalCurrentStudiesonFineFilamentaryNbTi
AcceleratorWires707
M.Garber,M.Suenaga,W.B.Sampson,andR.L.Sabatini

TheGrowthofIntermetallicCompoundsata
Copper-Niobium-TitaniumInterface715
D.C.Larbalestier,P.J.Lee,andR.W.Samuel

DevelopmentofMultifilamentaryNbTiandNb3SnComposite
ConductorswithVeryFineFilaments723
T.Ogasawara,Y.Kubota,Y.Yasohama,Y.Oda,T.Makiura,
andH.Okon

FabricationandCharacterizationofFineFilamentsofNbTi
inaCopperMatrix731
K.Hemachalam,C.G.King,B.A.Zeitlin,andR.M.Scanlan

FineFilamentaryNbTiSuperconductingWires739
T.S.Kreilick,E.Gregory,andJ.Wong

NbTiUltrafineFilamentWiresfor50/60HertzUse(Invited)747
A.Fevrier,P.Dubots,J.C.Renard,Y.Laumond,H.G.Ky,
andJ.L.Sabrie

SUPERCONDUCTORS-ACLOSSES;

MECHANICAL,ELECTROMAGNETIC,ANDPHYSICALPROPERTIES

CouplingLossesinSuperconductingCables763
T.Okada,K.Takahata,andS.Nishijima

A.C.LossesinMultifilamentaryCompositeSuperconducting
StrandsandCables771
T.M.MowerandY.Iwasa



ACLossesinNb-TiMeasuredbyMagnetizationandComplex
Susceptibility779
R.B.GoldfarbandA.F.Clark

TheExactSolutionoftheElectromagneticFieldConfiguration
inMultifilamentaryWireinaTime-DependentField787
P.C.Rem,D.Dijkstra,F.P.H.vanBeckum,
andL.J.M.vandeKundert

ACLossesforinSituSuperconductingMicrocomposites795
V.M.Pan,S.I.Mukhin,V.S.Flis,M.G.Vasilenko,
V.I.Latysheva,E.N.Litvinenko,L.M.Fisher,
andV.M.Dzugutov

MagneticBehaviorofaVeryFineFilamentContinuous
Superconductor801
W.J.Carr,Jr.andG.R.Wagner

MagnetizationandCriticalCurrentsofNbTiWireswith
FineFilaments809
A.K.GhoshandW.B.Sampson

StrainEffectsin"inSitu"ProcessedNb3SnConductors817
M.Fukumoto,K.Katagiri,T.Okada,K.Koyanagi,
andK.Yasohama

FatigueDamageinNb3SnConductors825
K.Katagiri,M.Fukumoto,T.Okada,R.Onodera,andR.Aoki

TheEffectofAspectRatioonCriticalCurrent
inMultifilamentarySuperconductors833
L.F.Goodrich,W.P.Dube,E.S.Pittman,andA.F.Clark

PerformanceofNbgSn-CujLnSituConductorina
SuperconductingMagnet841
J.E.Ostenson,D.K.Finnemore,E.D.Gibson,
J.D.Verhoeven,andD.L.Bruhwiler

HeatCapacityofSuperconductingMaterials(Invited)845
G.R.Stewart

RADIATIONDAMAGEANDFLUXPINNINGINSUPERCONDUCTORS

IrradiationDamageinSuperconductors(Invited)853
H.W.Weber

NeutronIrradiationofSuperconductorsandDamageEnergy
ScalingofDifferentNeutronSpectra865
P.A.Hahn,H.W.Weber,M.W.Guinan,R.C.Birtscher,
B.S.Brown,andL.R.Greenwood

DisorderingMechanisminIrradiatedandQuenched
A15TypeCompounds873
R.Flukiger

TheRelationshipbetweenCriticalCurrentandMicrostructure
ofInternalTinWire881
D.R.Dietderich,W.V.Hassenzahl,andJ.W.Morris,Jr.



CriticalCurrentsandFlux-PinningPropertiesinPbMo^Sg
Superconductors889
K.Noto,K.Hamasaki,T.Komata,T.Saito,T.Yamashita,
andK.Watanabe

FluxFlowDynamicsinSuperconductingFilms895
V.M.Pan,G.G.Kaminsky,V.G.Prokhorov,
andK.G.Tretiatchenko

ThePinningForceandCriticalCurrentinNbTiSuperconducting
WirewithPlate-likea-TiPrecipitates903
K.Wang,T.Zhang,X.Wu,C.Li,andN.Zhou

MULTIFILAMENTARYNb3SnSUPERCONDUCTORS

TheDevelopmentofMicrostructureinMultifilamentaryBronze
RouteA15Composites(Invited)911
E.R.WallachandJ.E.Evetts

CharacterizationofBulkandMultifilamentaryNb3SnandNqt^Al
byDiffractometricandResistiveMeasurements(Invited)....925
R.Fliikiger,W.Goldacker,andR.Isernhagen

DevelopmentofA15ConductorsintheUSSR(Invited)937
V.M.Pan,V.S.Flis,V.A.Bashilov,V.A.Blisnyuk,
andV.P.Buryak

Multifilamentary(Nb.Ti^SnConductorsfor15-T-Class
MagnetApplication947
K.Tachikawa,K.Kamata,H.Moriai,N.Tada,T.Fujinaga,

andR.Saito

ObservationoftheMicrostructureinBronze-Processed
MultifilamentaryNb3SnTapes955
C.Liu,K.Wang,T.Zhang,Z.Yang,andS.Zhang

EffectofStartingMaterialsandProcessingVariablesfor
theProductionofDiscontinuous-Filamentitt^SnWire961
P.L.UpadhyayandD.Dew-Hughes

CharacterizationStudiesofaFullyReactedHighBronze-
to-NiobiumRatioFilamentaryNb3SnComposite967
K.R.Marken,S.-J.Kwon,P.J.Lee,andD.C.Larbalestier

EffectsofHotIsostaticPressingontheSuperconducting
Propertiesof(Nb,Ti^SnMultifilamentaryWires977
Y.Monju,T.Fukutsuka,andT.Horiuchi

TheDiffusionProcessinNb3Sn-CuSuperconductingWire
MadebytheExternalTinMethod(Invited)985
J.D.Verhoeven,C.C.Cheng,andE.D.Gibson

TheStructureandSuperconductingPropertiesofMultifilamentary
Nb3SnWiresPreparedbyInternalSnDiffusionProcess
UsingSn-TiCores995
S.Miyashita,K.Yoshizaki,Y.Hashimoto,K.Itoh,
andK.Tachikawa



InternalTinProcessNb3SnSuperconductorsfor18Tesla1003
D.W.Hazelton,G.M.Ozeryansky,M.S.Walker,B.A.Zeitlin,
K.Hemachalam,E.N.C.Dalder,andL.Summers

Internal-Tin-ProcessedNb3SnMultifilamentaryWiresAlloyed
withMg,Zn+Ni,andTithroughtheSnCore1011
T.Kuroda,M.Suenaga,C.J.Klamut,andR.Sabatini

NEWSUPERCONDUCTINGMATERIALSANDMETHODS

NewMethodsforObtainingMetastableMetallicAlloys(Invited)....1019
F.Spaepen

PracticalProcessingofA-15MultifilamentarySuperconducting
WirefromPowders:Nb3AlandNb3Sn(Invited)1031
S.Foner,C.L.H.Thieme,S.Pourrahimi,andB.B.Schwartz

TheFormationoftheMetastablePhaseNb3AlbyaSolid
StateReaction(Invited)1041
R.Bortnann,H.U.Krebs,andA.D.Kent

ProcessingofNb3AlandOtherEmergingSuperconductors(Invited)..1049
K.Tachikawa

TheEffectsofHighReactionTemperaturesontheTc
ofMultifilamentaryNb-AlWires1061
D.AbukayandL.Rinderer

AFlexibleA-15SuperconductingTapeintheNb3(AlSiB)]^System..1067
M.T.ClappandD.Shi

SuperconductingMaterialsResearchandDevelopement
inChina(Invited)1073
L.Li

TheStabilizationofHighTcA15Nb^GePhaseinSputtered
Nb-GeFilmsby(T)Nb5Ge31079
B.R.Zhao,J.Gao,andL.Li

SuperconductingPropertiesofChevrel-PhasePbMo^SgWires
byanImprovedPowderProcess1085
Y.Kubo,K.Yoshizaki,F.Fujiwara,andY.Hashimoto

CriticalFieldMeasurementsonVeryThinFilms
ofV-GaSuperconductors1093
J.E.TkaczykandP.M.Tedrow

ElectronTunnelingintoSuperconductingFilaments:DepthPro-
filingtheEnergyGapofNbTiFilamentsfromMagnetWires..1101
J.Moreland,J.W.Ekin,andL.F.Goodrich

INDEXES

AuthorIndex1109

MaterialsIndex1113

SubjectIndex1117




	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9
	page10
	page11
	page12

