


CONTENTS

Foreword ° . . o * - - - ° e . . ° o ° - o . o . ° . . o . ° )Q(_i
BeSt Paper AWardS . . . . . . . . . . . 0 . . . - 0 . . . }Q{iii

International Cryogenic Materials Conference Board . . . . XXV

PART A

REVIEW

The VAMAS Intercomparison in the Area of Superconducting
and Cryogenic Structural Materials . . . « ¢« ¢« &« & « o 1
K. Tachikawa

GENERAL SUPERCONDUCTOR THEORY, MEASUREMENT, AND PROCESSING

The Resistive State of a Random Weak Link Network . . . . . 11
M. Blamire and J. E. Evetts

Bose-Einstein Gas Model for TC and Energy Gap for Most
Superconductors, Especidlly the Ceramic Oxides . . . . 21
M. Rabinowitz

Flux Creep in Multifilamentary Conductors
of NbTi and Nb,Sn . & ¢ ¢ o o o o s o o o o o o o o o 27
A. K. Ghosh, Y. XU, and M. Suenaga

Theory of Flux Penetration Effects Below Hc1 in
Multifilamentary Superconductors . . ¢« « « « « o o« « « 35
A. J. Markworth, E. W. Collings, J. K. McCoy,
and D. Stroud

Integrity Tests for High-T_and Conventional
Critical-Current MeaSurement Systems . . . « « « « «» . 43
L. F. Goodrich and S. L. Bray

Conversion of an 11 MN Extrusion Press for Hydrostatic
Extrusion of Superconducting Materials . . . . . . . . 51
T. S. Kreilick, R, J. Fiorentino,
E. G. Smith, Jr., and W. W. Sunderland



LOW TEMPERATURE SUPERCONDUCTORS - Nb3Sn

Strain Effects in VAMAS Round Robin Test Wires. . . .
K. Katagiri, K. Saito, M. Ohgami, T. Okada,

A. Nagata, K. Noto, K. Watanabe, K. Itoh, H. Wada,

K. Tachikawa, J. W. Ekin, and C. Walters

An Apparatus for Evaluating Strain Effect of Critical
Current in Superconducting Wires
in Magnetic Fields up to 16.5 T ¢« ¢ « ¢ « « « =
K. Katagiri, M. Fukumoto, K. Saito, M. Ohgami,
T. Okada, A. Nagata, K. Noto, and K. Watanabe

The Characterization of Nb,Sn Superconductors for Use
in Magnets of 19 T and Greater . . . . . « .« &
L. T. Summers, M. J. Strum, and J. R. Miller

Strain Effect in an Internally Stabilized Multifilamentary

(Nb,Ti),Sn Superconducting Wire . . . « o« « «
K. Katagiri. M. Ohgami, T. Okada, T. Fukutsuka,

K. Matsumoto, M. Hamada, K. Noto, K. Watanabe,

and A. Nagata

Effects of Transverse Stress on the Current Carrying
Capacity of Multifilamentary Wires. . . . . . .
H. Boschman and L. J. van de Klundert

Further Studies of Transverse Stress Effects
in Cable-in-Conduit Conductors . « « o o « o =
L. T. Summers and J. R. Miller

Jacket Material Evaluation for Net's
Wind-and-React Superconductor . . . « « « o o =
W. J. Muster, J. Kiubler, and C. Hochhaus

Thermal Contraction of Fiberglass-Epoxy Sample Holders
Used for Nb,Sn Critical-Current Measurements .
L. F. Goodrich, S. L. Bray, and T. C. Stauffer

Development of Nb,Sn Superconducting Wire
Using an In Situ Processed Large Ingot. . . . .
Y. Ikeno, M. Sugimoto, K. Goto, and 0. Kohno

Manufacture and Evaluation of Tin Core Modified
Jelly Roll Cables for the US-DPC Coil . . . . .
D. B. Smathers, M. B. Siddall, M. M. Steeves,
M. Takayasu, and M. O. Hoenig

Bronze-Route Nb.,Sn Superconducting Wires
with Imprdoved J_ and Reduced Bridging . . . . .
D. W. Capone II and K. DeMoranville

An Internal Tin Conductor with Nb 1 wt% Ti Filaments
E. Gregory, G. M. Ozeryansky, R. M. Schaedler,
H. C. Kanithi, B. A. Zeitlin, D. W. Hazelton,
and W. D. Markiewicz

Development of Niobium-Tin Conductors at ECN. . . . .
E. M. Hornsveld and J. D. Elen

vi

61

69

77

85

93

101

109

125

131

139

147

157



Experimental Research Nb_,Sn-Based
Corrugated Superconducting Tube . . . . . . . . . .
P. I. Dolgosheev, V. A. Mitrochin, G. G. Svalov,

V. E. Sytnikov, N. A.Yakhtinski, G. Ziemek,
and P. Rhoner

LOW TEMPERATURE SUPERCONDUCTORS - NbTi

AC Loss Measurements of Two Multifilamentary NbTi
Composite Strands . ¢ v ¢ ¢ v ¢ 4 o o o o o o o o
E. W. Collings, K. R. Marken, Jr., M. D. Sumption,
R. B. Goldfarb, and R. J. Loughran

AC Loss Measurements on NbTi Superconducting Wires
for the Vamas Round Robin Test. . . . ¢« v ¢ o o o .
S. Zannella, P. Gislon, V. Ottoboni,
A, M. Ricca, and G. Ripamonti

AC Losses in a Prototype NbTi Cable
for the LHC Dipole Magnets. v v o o o o o o o o o
A.J.M. Roovers, A., J. van Pelt,
and L.J.M. van de Klundert

AC Loss Measurements on Superconductors Using a
(Low-Inductive) Coil Geometry . . . v v o« o o o o &
A.J.M. Roovers, H. A. van der Vert, K. W. Seikman,
T. Wells, L.J.M. van de Klundert,
and J. L. Sabrie

VAMAS Intercomparison of AC Loss Measurement:
Japanese ResSUltS. o« ¢ o ¢ ¢ o o o o o o o o o o o
K. Itoh, H. Wada, T. Ando, E. Yoneda, D. Ito,
M. Iwakuma, K. Yamafuji, A. Nagata, K. Watanabe,
Y. Kubota, T. Ogasawara, S. Akita, M. Umeda,
Y. Kimura, and K. Tachikawa

Anomalous Low Hysteresis Losses in NbTi Superconductors
with Very Fine Filaments. . « ¢ ¢ ¢« ¢ ¢ ¢ o o o o o«
C. Schmidt

Magnetic Characteristics and Measurements of Filamentary
Nb-Ti Wire for the Superconducting Super Collider .
R. B. Goldfarb and R. L. Spomer

The Effect of Flux Creep on the Magnetization Field
in the SSC Dipole Magnets . « « o« o ¢ o o o o o o @
W. S. Gilbert, R. F. Althaus, P. J. Barale,
R. W. Benjegerdes, M. A. Green, M. I. Green,
and R. M. Scanlan

Magnetic Studies of Proximity-Effect Coupling
in a Very Closely Spaced Fine-Filament NbTi/CuMn
Composite Superconductor. « o« « « o o ¢ o o o « o =
E. W. Collings, K. R. Marken, Jr., M. D. Sumption,
E. Gregory, and T. S. Kreilick

Low Temperature Specific Heat and Magnetic
Susceptibility of NbTi and NbTiMn AlloyS. . « « « =«
E. W. Collings, R. D. Smith, J. C. Ho, and C. Y. Wu

161

169

177

183

191

199

207

215

223

231

239

vii



Design of Coupled or Uncoupled Multifilamentary
SSC-Type Strands with Almost Zero Retained
Magnetization at Fields near 0.3 T. v v v o o o o o =
E. W. Collings, K. R. Marken, Jr., and M. D. Sumption

Critical Field Enhancement due to Field Penetration
in Fine-Filament Superconductors. . « « o o o & o o &
E. W. Collings, A, J. Markworth, J. K. McCoy,
K. R. Marken, Jr., M. D. Sumption,
E. Gregory, and T. S. Kreilick

Proximity Effect on Flux Pinning Strength in
Superconducting Nb-Ti with Thin «-Ti Ribbons. . . . .
T. Matsushita, S. Otabe, and T. Matsuno

The Transition to the Normal State of a Stabilized
Composite SuperconduCtor. « « o« ¢ o o o o o o o o o
O. Christianson, R. W. Boom

A Study of Quench Current and Stability of High-Current
Multi-Strand Cables Having a Cu or a CuNi Matrix. . .
G.B.J. Mulder, H.J.G. Krooshoop, A. Nijhuis,
H.H.J. ten Kate, and L. J. M. van de Klundert

Restricted, Novel Heat Treatments for Obtaining
High Jc in Nb 46.5 wt® Ti . . & & & ¢ v ¢ ¢ o« o o o »
P. J. Lee, J. C. McKinnel, and D. C. Larbalestier

Influence of Thermomechanical Working Schedules
on Structure and Properties of HT-50 and HT-55
Superconductor Alloys . . . e o o o o o s e & o o &
G. K. Zelenskiy, A. V. Arsent' ev, A. P. Golub',
V. E. Klepatsky, E. V. Nikulenkov, A. D. Nikulin,
V. Ya. Fil'kin, V. S. Titov, P. P. Pashkov,
V. A. Vasil'ev, and A. I. Nikulin

Effects of Heat Treatments and of Processing Parameters
on the Microstructure of Multifilamentary
Nb-46.5 wt% Ti Superconductors . . . e e e e o @
R. Taillard, C. E. Bruzek, J. Foct, H. G Ky, A. Lacaze,
and T. Verhaege

NbTi Superconductors with Artificial Pinning Structures . .
L. Motowidlo, H. Kanithi, and B. Zeitlin

The Properties of Industrial Superconducting
Composite Wires for the UNK Magnets . . . « ¢« o o« o .
V. Ya. Fil'kin, V. P. Kosenko, V. L. Mette,
K. P. Myznikov, A. D, Nikulin, V. A. Vasiliev,
G. K. Zelensky, and A. V. Zlobin

Development of Large Keystone Angle Cable for Dipole
Magnet with Ideal Arch Structure. . . . ¢ ¢ ¢ ¢ o « &
T. Shintomi, A. Terashima, H. Hirabayashi,
M. Ikeda, and H. Ii

viii

247

255

263

271

279

287

295

303

31

317

323



LOW TEMPERATURE SUPERCONDUCTORS - NEWER MATERIALS

Critical Current Densities of Sn-Doped PbMo, S, Wires.

L. Le Lay, P. Rabiller, R. Chevrel, M. Sergent,

T. Verhaege, J.~C Vallier, and P. Genevey

Effects of Hot Isostatic Pressing on Superconducting

Properties of Nb/ss Sheathed PbMo6S8
Monofilamentary Wires . . o« o o o o o o &
K. Hamasaki, Y. Shimizu, and K. Watanabe

Microstructure and Critical Current Densities of PbMoGS8

in Hot-Worked Mo-Sheathed Wires . . . . .
H. Yamasaki, T. C. Willis, D. C. Larbalestier
and Y. Kimura

’

Effect of Axial Tensile and Transverse Compressive

Stress on J_ and B of PbMo_.,S, and SnMo,S

Wires

W. Goldacker,'ﬁ. Specﬁlng, F. Weiss, G. Rimikis,

and R. Flikiger

Improvements in High Field Properties of Continuous

Ultrafine Nb_,Al MF Superconductor . . . .
T. Takeuchi, M. Kosuge, Y. Iijima, K. Inoue,
K. Watanabe

Phase Formation and Critical Currents in PM Nb3Al

Multifilamentary Wires. . « ¢« ¢ ¢ ¢ o o =«
K. Heine and R. Flukiger

Thin Film Preparation and Device Applications
of Epitaxial MgO/NbN Multilayers. . . . .
K. Hamasaki, A. Irie, Z. Wang, T. Yamashita,
and K. Watanabe

HIGH TEMPERATURE SUPERCONDUCTORS - YBCO

Static and Time Dependent Magnetization Studies of

Y1Ba2Cu O Thin Films « ¢ ¢ o o o o ¢ o o

s. 7' sékulaZ R. Feenstra, J. R. Thompson, Y. C. Kim,
D. K. Christen, H. R. Kerchner, H. A. Deeds,

and L. A Boatner

Magnetic Studies of YBaCuO Crystal Prepared by Quench

and Melt Growth Process . « o« o o o o o o

M. Murakami, S. Goton, N. Koshizuka, and S. Tanaka

Flux Pinning and Percolation in High-T
X c
Oxide Superconductors . . « « « « o o « =
T, Matsushita, B. Ni, and K. Yamafuji

Possible "Proximity Matrix" Route
to High Current Conductors. . . . « . . =«

J. Moreland, Y. K. Li, J. W. Ekin, and L. F. Goodrich

YBCO Superconductor Susceptibility
in an Alternating Magnetic Field . . . .
L. M. Fisher, N. V. Il'yn, and I. F. Voloshin

and

.

329

335

343

353

361

369

377

385

393

403

413

423



Magnetic Shielding Properties and Preparation
of YBaCuO Superconducting Tubes . . . . . . « &
W. Jingrong, L. Jianping, X. Peifei, T. Xinkang,
Z. Lian, Q. Yongjia, Q. Jingwu, and T. Zhiming

Investigation of the Interface Between a Normal Metal
and High Temperature Superconductor . . . . . .
S. P. Ashworth, C. Beduz, K. Harrison,
R. G. Scurlock, and Y. Yang

Effects of Annealing Treatment of Superconductivity
in Powder Sintered YBCO e o e e o o o o o o o
X. D. Tang, J. R. Wang, S. G. Xiong, J. R. Xu,
G. R. Guo, and L. Zhou

Preparation of YBa,Cu,0 Thin Films
by Multisource Begosition e s o e o o o o o
M. Bhushan
Growth and Superconducting Properties of Y1Ba Cu30 _5
Thin Films Sputtered on Flexible YSZ Su%strazes
S. Takano, N. Hayashi, S. Okuda, H. Hitotsuyanagi,
and K. Hasegawa, T. Kisida, and J. Yamaguti

Thin Aluminum Oxide Films as Electrical Barriers
Between Superconducting Y-Ba-Cu-0 Layers . . .
M.J.M.E. de Nivelle, B. Hauser, E. G. Keim,
and H. Rogalla

Preparation of High-T Superconducting Thick Films
by a Low Pressure Plasma Spraying . . . . . « .
K. Tachikawa, Y. Shimbo, M. Ono, M. Kabasawa,
and S. Kosuge

Normal State Radiative Properties of Thin-Film
High-Temperature Superconduyctors . . . . « « &
P. E. Phelan, M. I. Flik, and C. L. Tien

Josephson Effects in Point Contacts and Bridges
Made of YBa Cu3O e s o o s e o = o e e o o o
R. Kleiner, P. Mﬁelzer, H. Veith, J. Heise, and K.
Preparation and Patterning of YBa,Cu

OX Thin Films .
M. Bhushan and A. J. Strauss

3

Suspension Spinning of High T_ Oxide Superconductor
by Using Polyacrylnitrile . . « ¢ « ¢ ¢ ¢« o o« &
T. Goto

Spatial Variations in the Transport Properties
of YBa,Cu,O Fibers . ¢ o ¢« o o o o o o o o =«

M. J. Neaz a%d73§ W. Halloran

A Study of Tape and Wire Processes
for High T _ Superconductors . . « « « o « o o &
L. R. Motowidfo, G. M. Ozeryansky, H. C. Kanithi,
B. A. Zeitlin, and B. C. Giessen

Inexpensive High TC Superconducting Wires . .« « « « o
P. Dubots, D. Légat, F. Deslandes, and B. Raveau

. - L] 431

.« .« . 439

. . o 447
L] . L] 453
. < o 461
. . » 467
. <« o 473
« o« o 479
. . o 487
Andres

« o« o 493
[ ] - ] 501
. « « 509
« « « 515
« e« o 523



Preliminary Chemical Study for the Manufacture
of High TC Superconducting Wires. . « « ¢ « o o o
F. Deslandes, B. Raveau, P. Dubots, and D. Legat

Some Studies of Ag/YBa2Cu O7 Superconducting
Composite Wire and Tape « « ¢ o« o o« o o o o o o o =
Y.-X. Fu, Y. Pen, Y.-X. Hu, H.-C, Yang, Y. Sun,
C.-S. Zhang, and S.-H. Hu

Effects of Bending Strain on the Critical Current Density
in Superconducting YBa2Cu3O Multicore Wires . . .
J. Chikaba X

Preliminary Design of a High-Temperature
Superconducting Transmission Line . . « « o« o o o =«
G. B. Andeen and R. L. Provost

HIGH TEMPERATURE SUPERCONDUCTORS - Bi-BASED

Preparation of Bi(Pb)SrCaCuO Thin Film
with High T Phase. « « ¢ ¢ ¢ ¢ ¢ o o o o o o o o
T. Yotsuya, Y. Suzuki, S. Ogawa, H. Imokawa,
M. Yoshikawa, M. Naito, and K. Otani

Stabilization of High-T _Phase in Sputtered BiPbSrCaCuO
) C
Films by Post Ann€al. . . « ¢ o ¢ ¢ ¢ o o o o o o =
H. Yamamoto, M. Katoh, M. Tanaka, Y. Aoki, K. Maeda,
and T. Shiono :

Superconducting Properties of Sintered Pb-Doped Bi
Oxide Superconductor Prepared by
an Intermediate Repressing Process . . « « o o o =
T. Asano, Y. Tanaka, M. Fukutomi, K. Jikihara,
and H. Maeda

Fabrication and Properties of Flexible Tapes of
High-T Bi-(Pb)-Sr-Ca-Cu-0 Superconductors. . . . .
K. Togano, H. Kumakura, D. R. Dietderich, H. Maeda,
E. Yanagisawa, T. Morimoto

Studies on Bi-(Pb)-Sr-Ca-Cu-0 Superconducting Tapes . . &
H. Sekine, K. Inoue, H. Maeda, and K. Numata

Superconducting Properties of Bi-Pb-Sr-Ca-Cu-O System . .
M. Wakata, S. Miyashita, S. Kinouchi, T. Ogama,
K. Yoshizaki, S. Yokoyama, K. Shimohata,
and T. Yamada

Investigation of Noble Metal Substrates and Buffer
Layers for BiSrCaCuO Thin Films . . « « « « « « « .
M. M. Matthiesen, L. M. Rubin, K. E. Williams,
and D. A. Rudman

Break Junction Tunneling Spectroscopy of Single Crystal
Bismuth-Based High-Temperature Superconductors . .
J. Moreland, C. K. Chiang, and L. J. Swartzendruber

533

541

549

557

565

573

581

587

593

603

611

619

Xi



HIGH TEMPERATURE SUPERCONDUCTORS -~ OTHER CERAMICS

Growth of Large (La Sr ), Cu0O, Single Crystals and
Reduction of xygen eficit . . « ¢ ¢ & ¢ & o & & . . 627
S. N. Barilo, A.P. Ges", S. A. Guretskii,
D. I. Zhigunov, A. A. Ignatenko, I. D. Lomako,
A. M. Luginets, and V. N. Shambalev

Influence of Doping by Microamount Technetium
on Superconductivity and Mechanical Property
for Thallium System . « « ¢« o « « o o o o o o o o o« o 633
R. S. Wang, H. M. Lee, and P. Nar

b2 0. Sr.,Cu 0 Superconducting Ceramics
?rom alass 8rys§allization. e o o o o o o o o o o o o 637
H. Zheng and J. D. Mackenzie

PURE METAL CRYOCONDUCTORS

The Origin and Future of Composite Aluminum Conductors. . . 645
C. E., Oberly and J. C. Ho

Magnetoresistance in Composite Conductors . . . . « « « . . 655
P. W. Eckels and J. H. Parker, Jr.

Magnetoresistance of Multifilament Al/Al-Alloy Conductors . 663
C. A. Thompson and F. R. Fickett

Anomalous Magnetoresistance in Al/Al Alloy
Composite ConduUctoOrsS. « « « « o o o o o o o « o o « « 671
F. R. Fickett and C. A. Thompson

Measurement of the Electrical Resistivity and Thermal
Conductivity of HighPurityAluminuminMagnetic Fields. . 679
J. Egan and R. W. Boom

Thermal Properties of Composite Aluminum Conductors
in the Temperature Range 13-30 K. « « « « « « o « o« « 687
W. N, Lawless

AC Loss in a Composite Hyperconductor . . . . ¢« . « « « « o 695
W. J. Carr, Jr.

Cryoconductor Materials Testing System. . . . . « « « « . o 701
A. Lumbis, 8. Roelli, D. Frutschi, J. T. Gehan,
and K., T. Hartwig

Mechanical and Electrical Testing of Composite
Aluminum CryoconductorS « « « o o o s « o « « o o« o« « 109
K. T. Hartwig and R. J. DeFrese

Total Plastic Strain and Electrical Resistivity in High
’ Purity Aluminum Cyclically Strained at 4.2 K. . . . . 717
J. T. Gehan and K. T. Hartwig

Cyclic-Strain Resistivity in Pure Aluminum at 20 K. . . . . 725
K. T. Hartwig, A. Lumbis, and J. Roelli

xii



Composite Aluminum Conductor for High Current Density
Applications at Cryogenic Temperatures. . . . .
M. K. Premkumar, F. R. Billman, D. J. Chakrabarti,

R. K. Dawless, and A. R. Austen

Semi-Continuous Hydrostatic Extrusion
of Composite Conductors . « « ¢« o o« ¢ « o o o &
A. R. Austen and W. L. Hutchinson

Residual Resistance of Ultra High Purity Copper
by Sulfate-Electrorefining and Zone-Refining. .
A. Kurosaka, H. Tominaga, T. Takayama,
and H. Osanai

MAGNETIC MATERIALS

Magnetic Susceptibility of Inconel Alloys 718, 625,
and 600 at-Cryogenic Temperatures . . . « « « =
I. B. Goldberg, M. R. Mitchell, A. R. Murphy,
R. B. Goldfarb, and R. L. Loughran

The Magnetocaloric Effect in Neodymium . & . . . . .
C. B. Zimm, P. M. Ratzmann, J. A. Barclay,
G. F. Green, and J. N. Chafe

733

741

749

755

763



	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9
	page10

